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LOI NOI PAU el

Gidi bai tap la hoat doéng rdt can thiét trong hoc tap
b6 mon Vat li nham tap vén dung cdc dinh lugt va cong
* thue Vat li trong nhing hoan cdnh cu thé khac nhau. Sdch
gigo khoa Vat li l6p 10 (theo chuong trinh céi cdch) sau
méi bai c6 néu mot s6 cau héi va bai tdp. Nhung so bai
- tap nay chi la s6 t6i thiéu, hoc sinh can lam thém bai
tap méi c6 thé ndm vitng b6 mon. Dap ung nhu cau dé
chiing t6i cho xudt bdn cudn sich bai tap nay. Sdach do
chinh cdc téc gid cia SGK vat li 1ép 10 bién sogn, va
bam sat SGK. Trong sdch cé moét s6 bai tap tuong tu nhu
cae bai da néu trong SGK, sé con lai c6 dang phong phi
va mic do khac nhau tic dé dén khé ; gigo vién c6 thé
tity trinh dé hoc sinh cia minh ma lua chon céc bai tap
cho lam thém.

" Sach c6 2 phan : phin A la tém tdt kién thic, bai méu
v cde dé bai.-tap, phan B la dap s6, hudng dan 10l gidi.
Chiing téi mong nhan dugc cac y kién cia cac déc gid
dé sia chita, cdi tién sdch trong lan xudt bdn sau.

NHA XUAT BAN GIAO DUC




A . PE BAI

PHAN THU NHAT. DPONG HOC

CHUONG I. CHUYEN DONG THANG PEU
I. TOM TAT KIEN THUC

1. Chuyén dong thing déu la chuyén dong trén quy dao "é‘
thang, trong dé vat di dugec nhitng quing dudng bing nhau
trong nhitng khoang thdi gian bang nhau bdt ki. -

2. Van t6c la mét dai lugng vecto, dac trung cho su nhanh ‘(;)
hay cham cta chuyén dong va cé d6 16n do bang thuong s6
giita quang dudng di dugc va khodng thoi gian di hé&t quing
duong dé. :
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3. Cong thuc dugng di : V .
‘ s = vt
Phuong trinh chuyén dong clda chuyén dong thang déu:
x = x, + vt A

. 4. Mubn lap phudnﬂgr trinh phai chon mét truc toa do (thuong
13 duong thing quy dao), mot difm O lam gbc toa do, mot
chiéu duong, mot géc thoi gian. Cac dai lugng x, x, v 0 gia
tri duong néu cdc vectd tuong dng cung chiéu voi chiéu dudgng
da chon, c6 gia tri am néu ching ngugc chiéu.

5. Chuyén dong cua m(f)t‘ vat ¢ tinh tudgng d6i. Van téc cha -
cing mot vat sé cd gia tri va phudng, chiéu khdc nhau trong
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cdc hé toa do6 khac nhau. Khi chuyén vat (1) tit mot hé toa do
nay (2) sang hé toa do khac (3), ta c6 cong thic cong van tdc :

—

— —
Viz =V + v

12 23
D6 16n cua cac vectd van téc nay tuan theo quy tdc hinh
‘binh hanh. Trudng hgp chuyén doéng thing :

+ v}, va V3, cung chidu : vy = v, + vy,
- . — ca - _
+ vi, va v, ngugc chiéu : Vi3 =V = Vi

1L BAI TAP MAU

1. Hai 6 t6 xudt phat ciing mét lic ti hai dia di€m A va
B cich nhau 20 km, chuyén dong déu ciing chiéu td A dén B
véi van téc lan luot 1a 40km/h va 30 km/h.

-a) Lap phuong trinh chuyén dong cua hai xe trén cung mot truc
toa do, ldy A lam g6c toa do, chiéu ti A dén B l1a chiéu duong. .

b) X4c dinh khoang cach giita hai xe sau 1,5 git va sau 3 gio. .

c) Xdc dinh vi tri gap nhau cda hai xe. ’

) Buyi gidi :

a) Chon géc thoi -
gian la ldc hai xe
xudt phét, truc toa 4
dé trung véi quy ‘-
dao, goéc toa db6 la : R -
diém A (hAL11), . , e
chiéu duong tod A
vé B.

Hinh A.1.1

Xe di tit A c6 van téc v; = 40 km/h va cd phuong trinh
chuyén déng :
©ox = 40t ' ' (D
- Xe di t¥ B cd van téc v, = 30 km/h va cé phuong trinh
chuyén dong : ‘
X, = %, + vt = 20 + 30t @



b) Khoang cach giita hai xe :

x, - %, = 20 + 30t - 40t

= 20 - 10t
Khit = 1,5 giog : 20 - 15 = 5 km.
Vay khoang cach giita 2 xe : 1 = 5km.
Khit = 3 gis : 20 - 30 = -10km

D4u "-" c6 nghia la x;, > x,, 6t di tu A da vugt 6t6 di tu B.

Vay khoang cich gitta hai-xe lic nay

¢) Hai xe du6i kip nhau khi x,

40t
10t
t .

Thay vao (1) ta c6 : x; = 402

2. Hinh A.12 bidu dién cac d6 thi toa do clia ba vat.

= 80
Dia diém gap nhau cich A 80 km.

la: 1 =

X2

20 + 30t
20 .

2 gio
km.

10km.

a) Hoi vat nio chuyén dong déu, vat ndo chuyén dong khong déu?
b) Tinh vAn t6c ctia cdc vat [ va II
¢) Lap phuong trinh chuyén dong cta vat I va Il

d) Xac dinh vi tri va thdi di€m ldc hai vat gip nhau.

Bai gidi :

a) Cac vat I va II cd db
thi toa d6 - thoi gian la duong”

thing, vay ching chuyén dong x(m)
déu. Con vat III ghuyén dong 40K -—- -
khong déu vi d6 thi toa do - |
thoi gian cta nd 1a dudng cong. 30t :
—_——
b) Vat I trong 4 s di dugc 1/1°\
AN 201 I
40m vay van tdc cua nd la : , : [
o : 1
10+
40 10w o
Vvi= g < m/s 47
. g 2 4 6 8
Vat II ¢ van téc : B -
40 :
vy, = ? = 5 m/s. Hinh A.1.2

%)




c) Theo d6 thi, chidu duong cta truc toa dé la chiéu chuyén
dong cta vat I, d6 thi di qua goc toa d6 vay x, = 0, vat I ¢d
phuong trinh chuyén déng :

x, = 10t (1

Vat II chuyén déng ngugc chiéu véi chiéu duong cua truc
toa d3, van téc clia nd cd gid tri am, vi tri ban ddu cd toa do
X, = 40m, vay cé phuong trinh !

‘ x, = 40 - 5t 4 )

d) Trén d6 thi giao di€m M bigu thi lic hai vat cd ciing mot
toa d6 x = 27m ung v6i thai didm t = 2,7s.

C6 thé thi lai bing cach lap phuong trinh X, = x2' nhu bai
toan 1. '

3. Hai bén séng A va B cach nhau 24 km, dong nudc chay
theo huéng AB v&6i van téc 6 km/h. Mot cand chuyén dong déu:
di tu. A vé B hét 1 gio. Héi ca né di nguoc tt B dén A hét
méy gis ? )

Bai gidi

Goi cdc gia tri tuyét d6i cua van téc cia ca nd (1) déi véi
dong nudc (2) 1a v,,, cha nudc d6i v6i by séng (3) la V)3, cla
ca nd d6i véi by song la v ;. Khi ca no di xuoi dong tdt A vé
B ta co :

Vi3 = Vip Ty
v12=v13—v23=T—6= 18 km/h.

Khi ca no di ngﬁqe dong ti B dén A ta 6 :

.
Vi =V 23

V3 = 18 = 6 = 12 km/h.
Vay thoi gian ca n6 di td B dén A : °

2~V

t=,i=gé=2h
T 12



4*. Hai 6 to chuyén dong déu khdi hanh cung mot lic & hai
bén cach nhau 40km. Né&u ching di ngugc chiéu thi sau 24 phut
gap nhau. N&u ching di cung chiéu thi sau 2 gid dudi kip nhau.
Tinh van téc cla mdi xe.

Bai gidi

Goi van tdc ctia xe di tit A so v6i dudng la vy Cla xe di tit B
so voi duong 1a v,;, cla xe A so voi xe B la v, Kh1 hai xe chuyen
dong ngugc chidu (h.A.1.3), ta nhan thdy cac vects v13 va v12 cung

chiéu, con v23 nguge chidu véi hai vecto trén, do dd theo cong thic
‘cong van td¢ ta cd :

Vis = V2 T V3

vp= vty O 4 NI - Sy

Xe 1 cach xe 2 mot U3 Vs
quang 40km, chuy&n déng - —Z———-———_: ————— ——2’— - -
v6i van téc v, so vGi xe . A
2, sau 24 phﬁt-= 0,4 gio Hinh A.13
gap xe 2 cd nghia la di hét
quiang 40km. Vay : v

40
vy, = 04 = 100 km/h.
Thay vao (1) ta co :
© vyt oV =100 (2)

Trudng hgp hai"xe chuyén dong clung chiéu, cd ba vectd van
téc (h.A.1.4) déu cung chiéu, ta co :

Vi = Vv + V3

12
. , v, v,
Vig = Vi3 T Va3 N ,—15————-"-’9—’"2“
.40 e - -
Vip = 5 = 20km/h. A P
Do do

Hinh A.14
Vi3~ Vy3 = 20 (3) ;




Giai hé hai phuong trinh (2) va (3) ta duoc :

Vi3 = %9 = 60 km/h

0
vy = % = 40 km/h.

Cdach gigi 2 : Chon truc tc:)a do trung véi dudng thang quy
‘dao (h.A.1.5), A lam g6c toa do, chidu duong td A dén B ; khi
hai xe chuyén dong ngugc chiéu, xe di tit A c6 phuong trinh :

’ X, = vt (4)

Xe di ti B ¢ phuong trinh :

X, = 40 - vyt 5)

Oy O—2 ;
- &

Hinh A. 1.5

Khi hai xe gip nhau ta c6 :

vit = 40.-- vt
(v1 + vz)t = 40
40
vitv, = 100 (6)

Khi hai xe chuyén dong cung chiéu, xe di t& A c phuong
trinh chuyén dong :

.xl = vt
va xe di td B cd phuong trinh chuyén dong :
: X, = 40 + vt
Hai xe gdp nhau khi :
L B

vit =40 + v,t
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1:(v1 - Vz) = 40
vy Vv, = -42—0 = 20
v -y, = 20 (7)

Giai hé hai phuong trinh (6) va (7) ta dudc :

v, = 60 km/h va v, = 40km/h.

1L PE BAI TAP

1.1. Lic 8 git hai 6td cung khéi hanh tit hai dia diém A va
B ciach nhau 96 km va di ngude chiéu nhau. Van t6c ctha xe
di ti A 1a 36km/h va cua xe di tu B la 28km/h.

a) Lap phuong trinh chuyén dong ctia hai xe trén ciing mét
truc toa dé cé A la gdc va chiéu duong tu A dén B.

b) Tim vi tri cia hai xe va khoang cich giita ching lic 9 gio.

c) Xdc dinh vi tri va thoi di€m lic hai xe gap nhau.

1.2. Cung mot ldc tit hai dia diém A va B cach nhau 20km,
- ¢ hai xe chay cling chiéu tit A vé B, sau hai git thi dudi kip
nhau. Biét ring mot xe cd van téc 20km/h, tinh van t6c xe thu
hai. Giai bai toan bing cdch lap phuong trinh chuyén déng.

1.3. Trén hinh A.1.6 v& d6 thi toa d6 — thdi gian cac chuyén
dong cua 3 xe. ,

a) Dua trén d6 thi xac
dinh tinh chdt céc chuyén
doéng, van tdéc cia 3 xe. x (km)

b), Lap pl}ddngﬁ trinh R ya
chuyén dong cua moi xe. ' !

. |

¢) Xac dinh vi tri va thaoi 407 '
diém gap nhau cta cic xe. 20

1.4. Lic 10 gid mét ngudi
di xe dap véi van téc 10km/h 0 -
gap moét ngusi di bo di nguge
chiéu v6i van téc Skm/h trén

Hinh A.1.6
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cung modt dudng thing. Luc 10 gis 30 phit ngudi di xe dap
ding lai, nghi 30 phut réi quay trd lai dudi theo ngudi di bo
v6i van téc nhu truéc. Coi chuyén dong ctia hai nguvi la déu.
a) Vé db thi toa do0 - thoi gian c@ia hai ngudi.
b) Can cd vao ¢ thi xdc dinh vi tri va thoi didm khi haj
nguoi gap nhau lan thd hai. :

» 1.5. Mot chién si dung sing DKZ ban thing vao mot vi tri
dich. Thoi gian ti lic bin dén lic dan tring muc tiéu la 0,6
giay, tu ldc ban den lic nghe thdy tiéng dan nd khi tring muc
tiéu la 2,1 giay.

Hoi :

a) Khoang cach ti ché dat sung dén vi tri dlCh

"b) Van téc cua vién dan.

Coi nhu dan chuyén dong thing déu, bist van téc truyén am
trong khong khi bang 340 m/s.

x 1.6. Mot ca nd trong nudc yén ling chay véi van t6c 30km/h.
Ca ndé d6 chay trén moét dong song nudc chay tit bén A trén
thugng luu dén bén B dudi ha luu m4at 2 gis va di nguoe lai
td B dén A mdt 3 giv. Tim :

a) Khoang ciach gilta hai bén song.

b) Van t6c cta dong nucc so vdi . bo song.

+ 1.7. M6t chiéc thuyén chuyen dong déu xudéi dong nudc ti .
bén A vé bén B cach nhau 6km doc theo mot dong song roi
lai quay vé B mat tdt ca 2 gio 30 phut Biét ring van tdc cua
thuyén trong nuéc yén lang 1a 5km/h. Tinh van téc dong nuée
va thoi gian thuyén di xudi dong. »

< 1.8. Mgt chiéc thuyén di tif bén A t6i bén B trén mot dong
song rdi lai quay vé A. Biét rdng van t6c cia thuyén trong
nudc yén lang la 12km/h, van téc cua ddong nuéc so vdi by song
la 2km/h, khodng cach AB = 14km. Tinh thoi gian di tdng cong
cia thuyén. ,

1.9%. Mat chiéc ca né6 di doc mot con sdng, xudi dong td A
dén B hét 2 gio va di ngudc dong méat 3 gid. Héi néu ngudi
ta tit may dé€ cho ca no6 tréi theo dong nude thi nd tréi ti A
dén B hét bao nhiéu thoi gian ?

12



1.10*. Mot hanh khach ngéi trong mot doan tau dang chay
v6i van téc 36km/k, nhin qua cla s8 thdy mot doan tau thyd
hai dai 150m chay .song song ngugc chiéu va di qua trudc mat
minh hét 10s. Tim van t6c cta doan tau thy haj.

- 1.11*. Mot 6 to dang chay v6i van tSc 54km/h thi duéi kip
mét doan tAu dang chay trén duong sit song song v6i dudng
0 to. Mot hanh khédch ngoi trén 6 t6 nhan thdy ti lic 6 t6 gip
doan tau dén ldic vugt qua mat 30 giay. Doan tau gém 10 toa,
mdi toa dai 15m. Tim van t6c cua doan tau.

< 1.12* Mot ca n6 di ngang qua song, xudt phat tit di€m A,
mi huéng vao mot diém B trén bo song bén kla (h.A1.7) AB
vudng gdc vdi bo séng. Nhung
do dong nudc chay nén sau
mot thoi gian t = 100s, ca nb D B C
dé&n mét vi'tri C & bd bén kia, '
_cach B mét doan BC = 200m.
Né&u ngudsi lai gitt cho miii ca
nd luén hudng theo phuong
chéch v6i bo sdng mot gée 60°

vi md may nhu trudc thi ca 60°
ndé sé sang dén ding di€m B - v A
Hay tim : - Hinh A.1.7

a) Van t6c cua dong nudc
so v6i bo sdng.

b) Van t6c cua ca n6 so v3i dong nuéc.

¢) Chiéu rong d cta dong song.

d) Thoi gian dé ca n6 qua soéng trong trudng hgp ca noé cap
bén B.
7 1.13. Mot ngudi lai do cheo dd  C B
qua mét con séng rong 400m.
Muén cho do di theo dudng AB
vudng gdc v6i bo séng, ngudi iy
phai- luén hudéng con do theo
huéng AC (h.A.1.8). Db sang séng -
mit moét thoi gian 8ph20s, van

toc ctia dong nudc so vdi by séng A
la 0,6m/s. Tim van téc cua con Hinh ALS
do so vdi dong nude.

13




CHUONG II. CHUYEN DONG THANG BIEN DOI DREU

I. TOM TAT KIEN THUC
1. Chuyén dong thing bién d6i déu -la chuyén dong thing

trong dé van tdc bién thién dugec nhitng lugng bang nhau trong
nhing khoang thoi gian bang nhau bat ki.

2. Gia toc la dai lugng vat li bi€u thi sy bién ddi nhanh hay
cham cta van téc, xac dinh bing coéng thic :
b -

At

3. Trong chuyén dong thang nhanh ddn a cang chiéu véi v.
Trong chuyén dong thang cham dan a nguge chidu véi v_. Do 16n
cha gia téc trong chuyén dong thing bién ddi déu 14 mot hing s6:

' v~V . )

a = AT - hang s6

4. €Cac cong thdc cua chuyén dong thing bién d6i déu

v, = v_ -+ at
t o
I
T Ve Ty
a2
x=x +tvt+ —
] [¢] 2
v? — v¢ = 2as
t o
Trong khi st dung cadc cong thiuc nay, cdn chi y 4p dung
Ve 8 8, X, X co gia

quy udc vé ddu cha cac dai lugng : v,
tri duong néu cac vectd tuong Ung co* chiéu trung véi chiéu

duong cua truc toa do va cd gia tri am néu cd chiéu ngudce lai.
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5. Roi tu do la mot chuyén dong nhanh dian déu cg gia téc
g khoéng d6i ¢ cing mot noi trén Trai Dat. Cac cong thidc cuaa

su roi tu do :

v, = gt
1
h = Egtz .
= 2gh

g = 9,8 m/s® va thay d6i theo vi tri cua vat trén mat dat.

1. BAI TAP MAU

1. Mot ngudi di xe dap chuyén dong thing déu, di mét nia
quang dudng v6i van téc v, = 12km/h va nda quing dudng con
lai v6i van t6c v, = 20 km/h. Hay x4c dinh van téc trung blnh

cia ngudi di xe dap trén ca quang dudng.

Bai gidi

Thoi gian d&€ di hét nda quang dudng dau tién s, Ia :

Thoi gian d€ di hét nua quang dudng cusi s, la :
2 s .'
vy - 2v,

t, =

Van toc trung binh trén ca doan dudng s la :

s s
V= - =
t ot Ft,
. s 2v1v2
v o= ~ =
s .85 vty
2v1 2V2
2 .12 .20 480
V= ———— = —— = 15 km/h.

12 + 20 32
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2. Mot 6 to6 dang di thidng déu véi van téc 10m/s thi tang
téc, chuyén dong nhanh dan déu, sau 20s dat dudc véan téc
14m/s. Tim van t6c cta xe sau 40s va quing dudng xe di dudc
trong khoadng thoi gian dd.

A Bai gidi

Chon truc toa do trung véi quy dao cta xe, chiéu duong cua
truc la chidu chuyén dong, goc thoi gian la lic 6 td bat dau
tang téc. Gia tdc cia xe dugc tinh theo cong thic :

v, —V

t o
a=—
. t . L]
véi v, = 10mfs, v, = l4m/s, t = 20s, ta cd :
a = l%ﬁiq = 20m/52
Van téc cta xe dugc tinh theo coéng thdc :
v =v_ + at
t ()
v, = 10 + 0,2t.

Sau 40s xe dat dude van téc :

v, = 10 + 0,2 . 40 = 18m/s

Quang dudng di duge tinh theo cong thic :
at? 0,2 . 407

S=V0t‘+7=10.40+ 2

s = 560m.

5. Mot vién bi duge tha lan khong van téc ban diu trén mot
mit phing nghiéng trong giay thd tu di duge 35cm. Tim gia
téc cia bi va quiang dudng bi di dugc trong 4s.

Bai gidi
_Chuyén dong ctia vién bi la nhanh dan déu, van téc ban dau
v, = 0 vay dudng di dugc tinh theo céng thidc :

_at2
s’ = —

' 2
Trong 3s bi lan duge :

16



a.9 9
83 = 2 = ‘2—3
Trong 4s bi lan dugc '
a. 16 16
S4 = 5 = ‘2— a

l=s4—s3=—2—a—-§a—2'a'-
Ta da biét | = 35cm vay
1; = 35, a = 179 = 10cm/s
Quing duong di dude trong 4 giay la
2
Sy = % = ———102 16 = 80cm

4. Mot 0 to dang di v46i van téc 10m/s thi ham phanh di
cham dan déu va khr di thém duogc 84m thi van téc con 4m/s.
Tim gia téc cua 6 to va' thoi gian d€ 6 t6 di dugc 75m k& ti
Ilic ham phanh. i

Bai gidi
Chon truc toa d¢ trung véi quy dao, chiéu duong cua truc la

chiéu chuyén dong, do dd- van téc ban dau v, = 10m/s, quang
dudng di dugc s = 84m, van téc cudi doan duong do v, = 4m/s

Ta cd cong thic :

'vt2 - v(z) = 2as
Vi SVE g2 o2
S M = =
e A 2s 2. 84
a = - 0,5m/s?
Dau "~ chttng té vecto gia téc a ngudc chidu véi chidu duong

clia truc toa do, nghia 1a nguge chiéu véi 7 Duong di cta 6 to

dudc tinh theo cong thuc :

2 -07 ' o ‘ , 17




at?
s = vt+ —
. o

2

’75=10t—9’ét2
2

0,25t2 - 10t + 75 = 0
hay t2 — 40t + 300 = 0

Giai phuong trinh bac hai nay ta duge : t, = 30s, t2 = 10s.
‘Ta bo nghigm t, = 30s vi rang t; 16n hon thoi gian ti lac bat
dau ham phanh dén luc 6 to dimng lai, khi dé v = v +at = 0
suy ra : :

Vay ta-chi.ldy mot gia tri cua thoi gian la t, = 10s.

5. Cing mot lic c6 hai 6 t6 chuyén dong cung chiéu va
nhanh din déu, di qua hai diém A va B trén cung mot dudng
thing cach nhau 200m. Xe di qua A c6 van téc ban dau la
4m/s va gia toc 0,2m/s?, xe di qua B cd van téc ban ddu lm/s
va gia toc 0,1m/s?..

Tim vi -tri va thoi diém lac hai xe dudi kip nhau.

‘ Bai gidi

Chon truc toa do trung v6i dudng thang AB, chiéu duong tu
A dén B (h. A.1.5), A la gbc toa do, gbc thoi gian la luc cac
xe doéng thoi cing di qua A va B.

Phuong trinh chuyén dong cua chuyén dong nhanh dan déu la:

t2
X = x0+v0t+——2—.

Xe di td A co x = 0,v = 4m/s, a = 0,2m/s2 nén cd phuong -

trinh K

0,2

x; = 4t + 71;2 } (1
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Xe di tu B c6 X, = 200m, v,o= lm/s, a = 0,Im/s* nén cg
" phuong trinh : »

X, = 200 +t + %ﬁz , (2)
Khi hai xe dudi kip nhau ta c¢ :

X o=x .

4t + 0,1t? 200 + t + 0,05t2
hay t2 + 60t - 4000 = 0 : (3)
Giai phuong trinh (3) duge t; = 40, t, = -100

Bo nghiém t, = -100 vi thoi gian khong cd gid tri am.
© Vay hai xe gap nhau sau 40s k€ ti lic hai xe déng thoi di
qua A va B.
Ché hai xe giap nhau c¢d toa dé x tinh theo (1) :
x = 440 + 0,1.40? = 320m.

Chd gap nhau cach géc toa do A mot quang 320m.

1L PE BAI TAP
1.14. Mot nguoi di xe dap trén mot doan thing MN. Trén

é doan dudng ddu di v6i van t6c 15km/h, é doan dudng tiép

theo di véi van toc 10km/h va % doan dudng cudi cung di véi

van téc 5km/h Tinh van téc trung binh cua xe dap trén ca
doan duong MN.

1.15. Mot 6 to di v6i van téc 60km/h trén nita ddu ctia doan
dugng AB. Trong nda doan dudng con lai, 6 to di nia thoi gian
dau véi van téc 40km/h va nita thdi gian sau véi van téc 20km/h.

Tim véan t6c trung binh cla 6 to trén ca quing dudng AB.

1.16. Hai 6 to chuyén dong cung chiéu trén mot duong théang,
mot xe chay nhanh dan, mét xe chay cham dan, so sanh hudng
vecto gia t6c cua hai xe.




i

1.17. Hai doan tau chay ngugc chiéu nhau, moét tau chay
- nhanh dan déu, tau kia chay cham dan déu. Hudng cua vecto
gia téc ctia hai doan tau thé& nao so véi nhau ?

1.18. Mot 6 t6 dang chuyén dong véi van téc 36km/h thi
xudng déc, chuyén dong nhanh.ddn déu véi- gia téc 0,1m/s? va
dén cudi déc dat téi 72km/h. Tim chiéu dai ctia déc va thdoi
gian d€ di hét déc.

1.19. Mot vat chuyén dong nhanh ddn déu khéong van tdc
ban ddu. Trong gidy thd nhdt di dugc quang duong [, trong
giay thi hai di duge quang dudng I, trong giay thu ba d1 dugc
quing dudng l;. Chding minh ring [; L, :43=1 :3 :5

1.20. Mot 6 t6 dang chay véi van téc 72km/h, thi tit may chuyén
dong cham dan. déu, chay thém duge 200m nita thi ding han.

a) Tinh gia t6c ca xe va thdi gian ti lic tit may dén luc
ding lai. . :

b) K& tu lic tat mdy 6 to m&t bao nhiéu thdi gian dé€ di '
thém duge 150m? : '

1.21. Mot ddu tau dang di .v6i van t6c 18km/h thi xudng
déc, chuyén dong nhanh dadn déu vdi gia téc 0,4m/s2. Chleu dai
cia déc 1a 330m. Tinh thdi.gian dé dau tau xuéng hét doc va
van téc & cudi doc.

1.22. Mét vat chuyén dong nhanh dan déu v4i van téc ban
ddu v, = 18km/h. Trong giay thu '
nam vat di dugc mot quing duoug
la 5,45m. Tim :

a) Gla téc cha vat.

b) Quang duong vat di duge
sau 10 giay.

1.23. Hinh A.1.9 vé d6 thi van

téc cua 4 vat. Can cd vao cac s6 ol 5 w15 20 s
liéu cho trén d6 thi, hiy lap céng . : S e
thic van téc va cong thic dudng . HimhAl9

di cia mbi chuyén dong.
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, 1.24. Mot ‘doan tau bat ddu roi ga, chuyén dong nhanh dan
~ déu. Sau khi di dugc 1000m, dat dén van tdc 10m/s. Tinh van
t6c ctia tau sau khi di dugc 2000m.

1.25. Mot . vién i)i duge tha lan khong van toc ban déq trén mot
mang nghiéng dai 90cm. Hay chia chiéu dai cta méng lam ba phan
sao cho bi di duge ba phdn d¢ trong ba khoang thdi gian bang nhau.

1.26. Mot xe dap dang di v6i van téc 7,2km/h thi xudng déc,
chuyén dong nhanh din déu véi gia téc 0,2m/s?. Cung lic d¢
mot 6 to lén déc véi van téc ban ddu 72km/h chuyén dong
cham dan déu véi gia téc 0,4m/s2. Chiéu dai caa déc la 570m.

Xac dinh vi tri lic hai xe giap nhau va quiang dudng 6 t6 di
“dudc. Giai bi toan bang cach lap phuong trinh chuyén déng.

1.27. Cung mot lic mot 6 t6 va mot xe dap khdi hanh td hai
diém A,B cach nhau 120m va chuyén dong cung chiéu, 6 to dudi
theo xe dap. O t6 bat ddu rdi bén chuyén dong nhanh ddn déu
'v6i gia téc 0,4m/s? xe dap chuyén dong déu. Sau 40s 6 t6 dudi
- kip xe dap. Xdc dinh véan téc cia xe dap va khoang cach giita
hai xe sau thoi gian 60s.

1.28. Tinh quang dudng ma mot vat roi tu do di duge trong
giady thd tu. Trong khodng thoi gian d6 van t6c cia vat da tang
duge bao nhiéu ?

L 29. Tinh thoi gian roi cla mot hon d4, biét ring trong 2
gidy cudi cung vat da roi dugec mot quang duong dai 60m. Lay
g = 10m/s2. ,

1.80. Tha hai vat roi tu do, mét vat roi xudng dén dat mat
mot thoi gian gdp doi vat kia. So sanh dé cao ban ddu cta hai
vat va van téc cta ching khi cham dit.

1.31. Hai vién bi sit dudc tha roi ti¥ cing moét do cao, bi
A sau bi B mot thsi gian 0,5s. Tinh khoang cach gita hai bi
sau 2 gidy k& tu khi bi A roi.

1.32. Mot hon da roi tu do xudng mot giéng mo. Sau khi
roi dugec mot thoi gian t = 6s ta nghe thdy ti€ng hon da dap
vao day giéng. Biét van téc truyen am la v = 330m/s tim chiéu
cao cha giéng. Lay g = 10m/s




CHUONG III. CHUYEN PONG TRON PEU

I. TOM TAT KIEN THUC
1. Trong chuyén dong tron déu, van téc khong thay d8i vé
d6 16n, chi thay d8i vé phuong.

2. Gia t6c hudng tam dic trung cho su bién thién vé phuong
cua van toc va cd do l6n biang '

= R

——

a =

N :UIO<N

3. w la van t6c gdc c6 do 16n do bing thuong so:

o = ﬂ[ﬂi]'
t| s

4. Giita van t6c dai, van t6c gdc, chu ki ¢d cong thde:
2zR
T

5. Dudng di duge cia vat chuyén dong tron déu la mét cung
tron cd chiéu dai s.

v = wR = 27nR =

s = vt
1L BAI TAP MAU
1. So sdnh vah t8c gde, van tdc dai va gia toc hudéng tam -
cia mot di€m A ndm & vanh ngoai va moét diém B & chinh
gilta ban kinh cta moét dia tron quay déu quanh mot truc di
qua tam dia. _
Bai gidi
‘T4t ca cdc diém trén banh xe déu cd cing van tdéc géc w.
Ti s6 gifla hai van téc dai :
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Ti s6 gitta hai gia téc huéng tam :

Vf\
A Ry Ry V?\
ap v Ry
Ry

‘2. Banh xe ctia mét xe dap ¢ duong kinh 60cm. Tinh van
toc cia xe dap khi ngudi di xe dap cho banh xe quay duge 180
vong/phut. ) i

' ' Bai gidi _

Khi banh xe quay dugc mot vong thi xe dap di chuyén duoc
mot quiang dudng bang chu vi cia banh xe. Do d6 van téc cua
xe dap bang van téc dai cia modt di€m § trén vanh banh xe.

Van tdc xe dap bing :

v = 2nnR

n = 180 vong/phit = 3 vong/s
Do d6 v = 2.3,14.3.0,3 = 5,65m/s

HIL PE BAI TAP

1.33. Mot 6 td c6 ban kinh vanh ngoai banh xe 1a 25cm. Xe
chay v6i van téc 36km/h. Tinh van t6c gdc va gia tdc huéng
tdm cua moét di€m trén vanh ngoai banh xe.

1.34. Binh dién ctia mot xe dap cé nim quay ban kinh 0,5cm,
ti vao 16p ctia banh xe. Khi xe dap di v6i van téc 18km/h, tim
s6 vong quay trong 1 gidy ctia num binh dién.

1.35. Chiéu dai cta chiéc kim phut cia mot déng hé dai gép
1,5 lan kim gio cta nd. Héi van toc dai cia ddu kim phut gép
may lah van toc dai cua dau kim gis ?
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?’ PHAN THU HAI. PONG LUC HOC

' CHUONG IV. CAC DINH LUAT VE CHUYEN DONG

I. TOM TAT KIEN THUC

l Dinh luat I Niuton

Mot vat sé ddng yén hay chuyén dong thang déu néu khéng
chiu moét luc nao tde dung hoiac néu cac luc tic dung vao nd
can bang nhau. '

2. Dinh luat II Niuton

Gia t6c clia mot vat ti 1é thuan véi lyc tic dung vao vat va
ti 1&é nghich véi khéi lugng cta nd.

= —t h
a“m ‘ay

trong dd F;l la hdp luc (hay con goi la li.rc khong can bing) luon
ludn cing huéng véi gia téc.a ma hgp luc truyén cho vat.

3. Pinh luat IIT Niuton

Nhitng luc tuong tac giita hai vat la hai luc truc d6i, nghia
la cung d6 16n, cung gida nhung ngugc chiéu.

— s

Fi,=-1¥%,

Ngudi ta quy udc goi luc-nao trong hai luc tac dung tuong hé
la phan luc cing duge, con luc kia 1a lyc tac dung. Luc va phan
lyc khong can bang nhau vi chiing dit vao hai vat khdc nhau.

4. Khoi lugng

Khéi lugng cia mot vat la dai lugng dac trung cho mudc quéan
tinh cua nd. Khéi lugng co tinh chdt cong va cé don Vi la kg.
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5. Luc
Luc 14 dai lugng dac trung che téc dung cta vat nay vao
vat khdc, két qua 1a truyén gia t6c cho vat hay lam cho vat
bién dang. Luc tac dung lén mot vat bang tich khéi luong m
cua vat véi gia t6c ma vat thu duge.

7

—

1. BAI TAP MAU W

1. Ngum ta tdc dung vao khie g6 mot :
luc F huéng vao tuong (h.A.2.1), thi thay . £
khic g6 vin ding yén. Hién tugng d6 c6 7
trai véi dinh luat I khong ? cé trai véi ” ”
dinh luat II khong ? Hinh A.2,]

Bai gidi
Khi ta chwa tdc dung vao khic gé thi khic gé cing chua
tac dung vao tudng. Khi 4y, khic g6 chi chiu téc dung luc hdt
cia Trai D4t va phan luc cia mat san. Vi hai luc can bing
nhau nén khic gé dlmg yén.

Khi ta tdc dung luc F theo huéng nam ngang vao khic gé va
néu khéng cd tubng chan thi khic g6 sé thu gia téc va chuyé&n
dong. Nhung vi bi tudng chan nén khuic gé tuogng tac véi tudng.
Theo dinh luat III, ta cé (h.A.2.2).

— —>
Fi=-F
(cia gé vao tuong) (cta tudng vao. gd) 4

Xet rleng Khiic g6, ta thdy nd chiu 2
luc Fva F Vi hai Iyc nay can biang nhau

AN

nén khic g6 ding yen. A L £
4 L 7
Nhu vay, hién tugng khic g6 vin ding

yén khéng trai véi dinh luat I va dmh Hinh A.2.2
luat II. ) :
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2. C6 hai khéi luong m, va m,. () thoi diém ban dau t = 0,
m, ding yén con m, dang chuyén dong véi van téc v (h.A2.3).
Hoi ¢ thé dat vao hai kh6i lugng hai uc nhu’

- phau (cing d6 16n va hudng) trong mot thoi
gian nhu nhau, d6 ching cd cing van téc
tai cing mot thdi diém sau d6 hay khong ?

my

A Bai gidi

a) Truong hop m; < m,
Hinh A.23 Néu luc dat vao mbi vat cd cung hudng
- vOi vectd van téc VZ thi dugc. That vay,-vi
m, < m, nén tuy lic ddu m, ding yén nhung gia t6c thu dudgc
lai 16n hon. Do dé s& d&6n mot lic hai khéi lugng cd van téc
- bing nhau. Chon chiéu duong la chiéu cua V;

m (v = 0)
F =ma = ——(—
1 ™1 At
. _ m,(v = V)
1, = ma, = At
Vi Flk = F,, ta cd : )
my = myV - m,v
m,v
v =
m, = m
mv mmyv_
5 1 2 —_
At At(m, — m))

b) Truong hop m; > m, -
C6 thé dugc, néu luc dat vao méi vat ngude chiéu v6i vectd

Trong khoang thoi gian dau ty khéi lugng m, chuyen dong

cham dan roéi ding yén, con khoi lugng m, thi thu dugc van

téc v nao d6. Tu thoi difm t = t, trd di, hién tugng xay ra

3

giong nhu & trudng hop dau.

c) Truong hop m; = m, khong thé thuc hién dugc.
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L PE. BAI TAP

2.1. Trong cdc cau néi sau day, cdu ndi nao ding ?
a) Néu khong cd lyc tac dung vao vat thi vat khong chuyén
déng dugc.
b) Né&u théi khéng tac dung luc vao vat thi vat ding lai.
c) Vat nhat thiét phai chuyén dong theo hudng cia luc tic dung.
d) Néu c¢d luc tdc dung 1én vat thi van téc cta vat bi thay déi.
2.2. Duédi tdc dung cia moét luc 20N, mot vat chuyén dong
v6i gia téc 0,4m/s?. Hoéi vat d6 chuyén dong voi gia téc bing
bao nhiéu né&u luc tiac dung bang 50N? _
2.3. Mot qua bong cd khéi lugng 700g dang nam trén san
cd. Sau khi bi d4 né c6 van téc biang 10m/s. Tinh luc da cua
~ cdu thu, bist khoang thdi gian va cham 1a 0,02s.

2.4." Mot qua bong cd khéi lugng 0,2kg bay véi van toc
25m/s dén dap vudng goc vao mot bic tudng r6i bi bat trd lai
theo phuong ci vdi van téc 15m/s. Khoang thoi gian va cham .
bing 0,05s. Tinh luc clia tuong tac dung lén qua bong.

2.5. Mot 6td 6 khsi lugng 2 tdn dang chuyén doéng véi van
téc 72km/h thi bi ham. Sau khi bi ham, 6 t6 chay thém dugc
50m thi ding han. Hay tinh luc ham. ‘

2.6. Luc F, tac dung 1én mot vat trong khoang thoi gian
- 0,85 lam vén téc cua nd thay d6i t 0,4m/s dén 0,8m/s. Luc
khac F, tdac dung lén ndé trong khodng thsi gian 2s lam van
téc clia nd thay déi ti 0,8m/s dén 1m/s.

a) Tinh t1 s6 —

F,

b) Néu lyc F, tdc dung lén vat trong khoang thoi gian 1,1s

thi van téc cua vat thay déi thé nao ?

2.7*. Mot luc tac dung vao mot vat trong khoang thdl gian
0,6s lam van téc ctia nd thay déi tit 8cm/s dén 5cm/s. Tiép dé
tang d6 l6n cda luc lén gap do6i trong khodng thoi gian 2.2s
nhung van git nguyén hudng ctia luc. Hay xac dlnh van tdc
ctia vat tai thoi diém cuéi.
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2.8. Mot lyc F truyén cho mot vat cé khéi lugng m; mét gia
téc biang 8m/s?, truyén cho mot vat khac cé kh¢i lugng m, mot
. gia t6c bang 4m/s?.” Néu dem ghép hai vat d6 lai lam mot vat thi
luc d6 truyén cho vat ghép mot gia t6c bing bao nhiéu ?

2.9. Mot otdo khong chdé hang cd khéi lugng 2 td&n, khoi
hanh v6i gia téc 0,3m/s2. O t6 d6 khi chd hang khéi hanh
v6i gia téc 0,2m/s2. Biét rang hop luc tac dung vao 6 to trong
hai truong hgp déu bang nhau. Hay tinh khéi lugng cta hang -
haga.

- 2.10 Tai sao khi nhay tu trén cao xudéng mot déng cat hay
mot d6éng rom thi lai khéng nguy hi€ém bing khi nhay xuéng
sén gach ? '

- 2.11. Hai vat cing bit ddu chuyén dong dudi tac dung cua
lyc.. Hay chitng minh rdng nhitng quing dudng ma hai vat di
dugc trong cing mot khoang thoi gian thi ti 16 thuan véi cac
luc tdc dung néu hai vat cd khéi lugng bangcnhau va ti lé
nghich vai cdc khdi lugng néu hai luc c6 do 16n bing nhau.

2.12. Mot vat cd khéi lugng 100g bat ddu chuyén déng nhanh
ddn déu va di dugec 80 cm trong 4s.

a) Tinh luc kéo, biét luc can bang 0,02N.

b) Sau quing duong 4y luc kéo phAi bang bao nhiéu dé vat
chuyen dong thing déu ?

2.13. Hal qua cdu chuyén dong trén cung mét. dudng thing
dén va cham vao nhau vdi van téc 14an lugt bing 1m/s va 0,5m/s.
Sau va cham ca hai bi bat tré lai véi van tﬁc lan lugt bé’mg

0, 52 va 1,5m/s. Qua cdu 1 cé khéi lugng 1 kg. Hay x4c dlnh

- khéi 1u0ng cia qua cdu 2.
- 2.14. C6 hai chiéc thuyén 6 trén cung moét hé nudc yén lang.
Hai ngudi ngéi ¢ hai thuyén va cdm hai ddu mot soi day dé€ kéo.
Hay so sanh chuyén dong cta hai thuyén né&u khéi lugng cta
ching bing nhau. :
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CHUONG V. CAC LUC €O HOC
I. TOM TAT KIEN THUC |
1. Cong thuc tinh luc hdp din gitta hai vat bat ki cé khéi
“lugng m; vd m,, § cich nhau moét khoang r :-
Gm,.m
P oo O
. 2.
i1 Nm2
kg’

g, Cong thuc tinh trong luc (cta Trai D4t) tic dung lén mot
vat (hay trong luqng cia vat) : .

‘troﬁg dé G la hiang s6 hdp din, bing 6,68.10°

P = mg
3. Cong thic tinh luc dan héi :
Fdh = _k.x

trong dé k la d6é cing caa vat dan héi, con d4du tru chi lyc dan
ho6i luén luén nguge chiéu véi bién dang.
4. Cong thic tinh lyc ma sat : ‘ =

F.. = kN

trong d6 k 12 hé s ma sat con N la 4p luc vubng goc v8i mat
tiép xic gifta 2 vat.

Luc ma sat nghl cdc dai bang luc ma sat trugt, do d¢ duge
tinh bing céng thdc trén véi he s6 k 14 hé s6 ma sat trugt.

IL BAI TAP MAU

_ 1. a) Tai sao co thé dung luc k& 10 xo0 dé can khéi luong
clia mot vat? :

b) Khi can khdi lugng cia mot vat, ngudi ta thdy kim chi
cia mét luc k& lai vugt ra ngoai bang chia d6. Vi vay nguoi
ta phai dung hai luc k€ CJ thé mAc ching theo hai cach nhu
d hinh A.2.4 hay khong. Hoi cdch mic nao dung va sé chi cua-
méi luc k& bang bao nhiéu ?

g




Bai gidi

a) Truéc hét lue ké 1a dung cu dung
dé do luc. Dung luc ké ta do dudc trong
lugng ctua vat. Nhung trong luogng cua
cdc vat lai ti 1& thuan véi khéi lugng cua
ching, nén cé .th€ dung luc k& dé can
khéi lugng. Né&u s6 chi cta luc k& khi
treo mot vat biang s6 chi cta luc k& khi
treo cac qua cin (di nhién do tai cung
mdét noi), thi khéi lugng ciha vat bang
khéi lugng téng cong cia cdc qua can dd.

C A

b) Cach méac b la ding.

1B

@L oy That vay, 6 cdch mic a mdi luc k&
» déu chi mot gia tri vugt ra ngoai bang
. chia d6. Luc k& duédi chi khéi lugng cua
vat cdn do, con luc k& trén chi khéi
a) higng téng cong cfla‘ vat va cda luc ké&
. dudi. Con & ciach méc b, néu vat duogc
A treo ding gitta thanh nhé dat trén 2 luc
Hinh A.24 k& thi méi luc k& chi mét nda khéi

lugng cua vat.

2. Nguoi ta dat mot chiée coc lén tren to gidy dé & trén
ban réi ldy tay kéo to gidy.

a) Héi phai truyén cho t3 gidy mot gia toc bang bao nhiéu de
chidc céc bat dau truot vé phia sau so véi td gidy ? Biét hé s6
ma sat truot gitfa céc va td gidy la 0,3 va g = 10m/s?

b) Két qua cd thay ddi khong néu céc dung nudc ?

N Bai gidi

“a) Khi kéo nhe to gidy, chiéc c6c ding yén trén to gidy va
chuyén dong cling véi to glay To gidy va chiéc céc cd cung gia -
téc. N&u xét riéng chiéc cdc ta thdy luc truyén gia téc cho coc
la luc ma sat nghi tit phia t& gidy tdc dung vao céc tai chd
tiép xtc. Do dd gia t6c cha cBc bang :

: F

ns

- a =
m
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Gia toéc nay phu thuéc vao d6 16n cda luc ma sat nghi. Vi
luc ma sat nghi cuc dai bang luc ma sat trugt, nén gia téc cuc
dai cta coc bang :

kmg

= = kg = 0,3.10 = 3m/s?
m -

amax

Né&u kéo to gifiy d€ truyén cho td gidy mot gia toc 16n hon
3m/s? thi chiéc céc sé bi trugt vé phia sau so v6i t& gidy (mac
dit c6c vAn chuyén dong vé phia trudc so v6i mat ban).

b) Vi gia t6c cuc dai cua c6c khong phu thudc vao m, nén
k&t qua sé khong thay d6i néu céc dung nudc.

I PE BAI TAP

2.15. Tinh gia t6c roi tu do 6 d0 cao 10km va § do cao
bing nta ban kinh Trai D4at. Cho ban kinh Trai D4t bing
6400km va gia t6c roi tu do & sit mat ddt bang 9 ,81m/s?

2.16. 0 dé cao nao trén Trai DAt, trong luc tac dung vao
vat chi con ‘bang nla so v6i khi vat & mat dat ?

2.17. Khoang cach trung binh gitta tam Tr4i D4t va tam Mat
Trang bang 60 lan ban kinh Trai D4t. Khoi lugng Mat Trang
- nhé hon khéi lugng Trai D4t 81 lan. Tai di€m nao trén dudng
* thang néi tdm cua ching, lyc hit cua Tral Dat va cta Mat
Trang vao vat can bang nhau ? /

2.18. Ban kinh 'cia ‘Saoc Hoéa bing 0,53 ban kinh Trai DAt,
khéi lugng cta Sao Hoéa bang 0,11 khéi lugng cua Trai DAt
Tim d6 l6n cua gia téc roi tu do trén Sao Hoa. Cho gia t6c
roi tu do trén Trai D4t bang 9,8m/s2.

2.19. Hai tau thuy, méi chiée c¢d khoi lugng 50.000 tdn ¢
cach nhau lkm. Tinh luc hdp dan gilta ching. Luc nay lén hay
nhé hon trong lugng cua qua can 20g ?

2.20. Mot ddu may kéo mot toa xe. Toa xe cd khdi lugng
20 tdn. Trong khi chuyén déng 10 xo néi ddu may vdi.toa xe
gian thém 0,08m so v6i khi khong gian. Biét d§ cing cua ‘1o
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%0 bang 5.10*°N/m. Tinh luc kéo cfa ddu mdy va gia téc cia
doan tau. Bo qua luc ma sat can trd chuyén dong.

2.21. Mot xe tai kéo mot 6 td con chuyén déng nhanh dan
déu, di dugc 400m trong 50s. O t6 con cd khéi lugng 2 téan,
cd van toc ddu bang khong. Hay tinh luc kéo cia xe tai va do
gidn cta day cdp néi 2 xe, bift do6 cung ciua day cap bang
2.10°N/m. Bé qua ma sat.

2.22. Hay giai thich :

a) Vi sao d€ dép, 16p 6 t6, xe dap phai khia & mat cao su ?

b) Vi sao quén 4o da la (ui) lai 14u bdn hon khéng.la ?

¢) Vi sao can cudc kho khé cdm honr cén cudc &m uét ?

2.23. D& moét vat lén mat ban nidm ngang, réi tdc dung vao
vat mot luc theo phuong ngang, ta thdy vat khong chuyén dong.
Hay giai thich tai sao ?

'2.24. Mot con ngua kéo mot chigc xe cd khéi lugng 1200kg
chay thing déu trén mat dudng nim ngang. Biét hé s6 ma sat-
lan 1a°0,02. Hay tinh luc kéo cia ngua. Liy g = 10m/s?

2.25. Mot ddu tdu kéo mot toa xe khdi hanh véi gia t66
0,2m/s?. Toa xe c6 khéi luong 2 tin. Hé s6 ma sat lan bang
0,05. Hay xac dinh luc kéo cta ddu tau. Liy g = 9,8m/s?.

" 2.26. Theo dinh luat IIT Niuton, lvc va phan luc c¢d do lén
bing nhau, th& thi tai sao hai ngudi choi kéo co lai ¢d ngudi
thing, ké thua ? - . o v

2.27. Co 7 tdm thép xé&p ch6ng 1én nhau (h.A.2.5). Trong lugng
cia méi tdm bang 50N va hé sd ma sat gilta cdc tdm k = 0,2.
\ a) Can dat mot luc theo
phuong ngang la bao nhiéu dé

ﬁ F kéo bon tdm trén cung ?
=7 b) Can dat mot luc theo
’ phuong ngang vao tdm thd tu
bang bao nhiéu d& kéo nd ra
khoéi ‘cdac tdm con lai ?

HunN

T

Hinh A.2.5
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CHUONG VI. UNG DUNG CAC DINH LUAT NIUTON
VA CAC LUC CO HOC

1. TOM TAT KIEN THUC

1. Phuong phap giai bai toan thuan (xic dinh chuyén
dong khi biét trudc cac luc).

a) Chon. hé quy chiéu sao cho viéc giai bai toan dugc don
gian va viét diéu kién ban ddu (vi tri va van téc dau).

b) Bi€u dién trén mot hinh cic luc tiac dung vao vat (coi la
chdt di€m), trong dé diac biét luu y dén luc ciung chiéu vai
chuyén dong (nhu luc phat dong, luc kéo) va luc nguge chiéu
vdi chuyén déng (luc ma. sét, luc can)..

¢) Xac dinh gia t6c cua vat theo dinh luat 2 Niuton :

—
Fhl

T
d) Biét cac diéu kién ban dau ta oS thé xac dinh dugc chuyén dong.
2. Phuong phap giai bai toan nghlch (x4c dinh luc khi
biét trudc chuyén dong).

a) Chon hé quy chiéu sao cho viéc giai bai toan duge don
gian nhat.

by Xac dinh gia téc can cd vao chuyén doéng da cho.

c) Xdc dinh hgp.luc tic dung theo dinh luat II Niuton :

— - '
F,; = ma '

(Chu y, vects hdp luc f‘;} cing hudng vdi vecto gia toc a)

d) Biét hop luc ta cd thé xac dinh duge cac luc da tac dung
vao vat,

II. BAI TAP MAU
1. Mot chiéc xe lan, khéi lugng M = 500g duoc ndi véi mot

trong vat.co khéi lugng m = 200g bing mot sgi day khong
gidn vit qua mot rong roc gan cd dinh vao mép ban (h.A.2.6).
Tai thoi di€m ban ddu, xe cd van téc v, = 2,8m/s va chuyén

déng vé bén trai. Hay xdc dinh :
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» " . a) D6 16n va hudng cua van

é..{;o‘_‘_ téc ctia xe tai thoi diém t = 2s.
Liy g = 9,8m/s%.

7 777 (74

b) Vi tri cta xe tai thoi

diém dd va doan dudng ma xe

m da di dugc trong khoang thoi

_ « gian 2s k&€ tu thoi diém ban

Hinh A.2.6 ddu. Bo qua ma sat gilta xe
va mat ban, day va rong roc.

Bai gidi
a) Trudéc hét ta xdc dinh gia toc a cda xe va cling la cta
trong vat. Vé do 16n ta co : '

8 = -mg + T _ —_T"__ —-mg
- m T M m+M
a = %2 = -2,8m/s*

vectd a huéng ngugce chidu véi 7: cla xe.
Q

Chon hé quy chiu 1a truc Ox gian v6i mat ban, géc O la vi
tri clia xe tai thov diém ban dau (x = 0) va hudng cung chiéu
v6i van téc ddu v v,

Céng thic tinh van téc tic thoi cta chuyén dong thang bién
ddi déu 1a :

v = v tat= 2,8 - 282 = -28m/s
tai thoi di€ém t = 2s xe chuyén dong theo hudng ngudc véi
huéng ban ddu va cd van téc 2,8m/s.

.b) Phuong trinh chuyén dong cia xe la :

X

1'7
.V0t+§at

‘XA=2,8.2—O,5.2,8.4=0
Vé-ly tai thoi difm t = 2s, xe trd vé dén vi tri ban dau (dén
gbéc toa do). B

Lic ddu xe chuyén déng cham dan cho dén khi van tdc bang
khong, sau d6 chuyén dong nhanh ddn vé phia ngugc lai
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Doan dudng xe di duge bang hai 14n doan dudng xe chuyén
dong cham dan cho dén lic van t6c bang 0

0 = v+ at
Yo 2,8
. l.l - Za - ﬁ — ].b
‘ ¢ 1 2y '
B s = 2(v t, + §atl; = 2(2,81 - 0,5.2,8.1)
s = 2.8m ’
2. Mot vat o6 khéi lugng m = 500g bude vao ddu moét soi
day dai [/ = 100cm. Mot ngusi cAm dau kia cua day ma quay

vat trong mat phing thing ding v6i tdn s6 n = 3vong/s. Lay
g = 10m/s?

a) Tinh luc cang cta day khi vat di qua vi tri cac nhit va
tt &p nhdt cha quy dao. ’

b) Nguoi 4y quay day nhanh dédn l1én cho dén khi day bi dut.
Hoi day bi dut ¢ vi tri nao va tdn s6 vong khi day bi dut bang
bao nhiéu ? S -

Biét rang day bi dut khi luc cing bang 205N.

Bai gidi

Trong khi chuyén dong tron, vat chiu tac dung cua trong

luec va ldc. cang cua day.

a) O vi tri cao nhét, hai luc nay cung chiéu va huéng vao tam.
Hop luc*cta ching sé truyén cho vat gia téc huéng tim a :

P+T = mas= mw?l

T

. m(4n’n®l - g)

0,5(4.3,142.9.1 - 10)

T, = 172N

C’ﬁ vi tri thdp nhit, luc cang T, huéng vé tam, trong luc
hudng tit tam ra ngoai. Hop luc cia chung phai huéng vao tam,
truyén gia téc hudng tam cho vat.

I
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Do do : T, - P = ma = mo?l
T, = m4x’n?l + g
= 0,5(4 .9,86 .9 .1+ 10)

T, = 182N

b) Rd rang & vi tri thdp nh4t, luc cing cua day 16n hon ca,
nén néu bi dut, day sé bi dit & vi tri nay. Theo trén ta co :

Tpax = m4z?n?l + mg
oy LB {M _ 318
"e m 472 VO05.4.98.1 7

n = 3,2vong/s

1. BE BAI TAP

2.28. Mot luc k& 1o xo, mot ddu gin vao trdn mot thang
. ] may, dau kia treo mot vat cd khéi
lugng 1 kg (h.A2.7) Hay xac dinh
“ trong lugng cua vat § lic dau cha
. B chuyén dong di lén va hic cudi cua
:, chuyén dong di xuéng. Biét rang ¢
! hai lic 4y gia t6c cta chuyén dong

/L - cing ¢d do 16n bang 2,4m/s®

, Liy g = 9,8m/s?

Hinh A.2.7

2.29. Mot vat co khéi lugng m = 50kg dat trén san buodng
tharng may Tinh 4p luc cta vat lén san trong cdc trudng hop:
a) Thang lén déu
b) Thang bat dau di lén voi gia téc a = 0,2m/s?
“‘c) Thang bat diu ha xudng véi a = 0,2m/s?
d) Thang roi tu do



2.30. Mot vat trugt khong van téc dau tit dinh cia mét mat
phang nghiéng dai | = 10m, cao h = 5m. Hdi:

a) Bao lau sau thi vat dén chan mat phang nghiéng ?

b) Van téc clia vat ¢ chan mat phing nghiéng ? L&y
g = 9,8m/s? va hé $6 ma sat k = 0,2

2.31. Dat mot quyén sach trén mot mat phing nghiéng, ta
thdy sich khong trugt. Nhung néu ta dat xuéng dudi quyén
sdch hai chiéc but chi cd tiét dién hinh tron thi thdy quyén
sach chuyén dong doi v6i mat phang nghiéng. Hay giai thich
hién tugng.

2.32. Mot vat truot déu xudng mot mat phang nghiéng, cd
chiéu dai 2m chiéu cao h = 0,7m. Hay tinh hé s ma sat trugt
gitta vat va mat phing nghiéng. '

2.33. Mot ngudi dung day kéo
mot vat cd trong lugng P = 50N
trugt déu trén mat san nim
ngang. Day nghiéng mot géc

a = 30° so véi phuong -
ngang. Hé s6 ma sat trugt
k = 0,3. Hay x&ac dinh do _ Hinh A.2.8

lén cha luc kéo F (h.A.2.8).

2.34. Mot vat trugt khong van téc dau ti dinh moét mat
nghiéng dai [ = 10m va nghiéng mot goc a = 30 so v6i phuong -
ngang. Coi ma sat trén mat phang nghiéng 1a khong dang ké.
Vat sé ti€p tuc chuy&n dong trén mat phing nidm ngang
trong bao lau néu hé s6 ma sit trén doan nay bang 0,17
Ldy g = 10m/s2. '

2.35. C6 thé dung nam
cham dé€ lam chuyé&n déng
cai xe lan bing thép
(h.A.2.9) dugc khéng ?

- Hinh A.2.9
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2.36. Cd hai vat, khéi lugng 14n lugt bang 50g va 100g dugc
ndi véi nhau bang mot sgi day khong gian va duge dat trén
mét mat phidng ndm ngang. Bé qua ma sat.

a) Can phai dat vao vat thd nhdt mot luc F bang bao nhiéu
dé day ndi cd luc cang T = BN ? )

b) Vé6i cuing mét luc F nhu & cau trén nhung néu dat vao
vat thd hai thi ldc cing cta day néi sé bang bao nhidu ?.

2.87. Mot vat cé khéi lugng m; = 1,6kg nam trén mat

: phidng nim ngang. Vat dugc néi vdi
mot vat khac c¢d khéi lugng m, = 400g
nhd mot sgi day manh, khong gian vat
qua mot rong roc (h.A.2.10). Bo qua
ma sat va khéi lugng cda rong roc va
* ldy g = 10m/s?. Hay tinh quing dudng
i ma vat di dugc trong 0,5 s va luc céng
cha day. ’

Hinh A.2.10

2.38. Mot rong roc dugc treo vao mot luc
k& Mot sgi day vat qua rong roc, & hai dau
day treo hai vat cd khéi lugng m; = 2kg va
m, = 4kg (h.A2.11). A

~a) Xac dinh gia téc cta hai vat.

b) Xac dinh lyc cang cta day.

¢) Luc k& chi bao nhiéu ?

Lay g = 10m/s?, bé qua ma sat va khéi
itgng cua rong roc. '

2.39. Mot qua bdng ném theo phuong
ngang voi van téc ddu v, = 25m/s va roi
xuéng d4t sau t = 3s. Ho6i qua bdng da duge
ném tu do cao nao va tdm ném xa cua

qua bong bang bao nhiéu ? Ldy g = 10m/s? Hinh A.2.11
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2.40. Nong sing vaA muc tiéu cung nam trén moét dudng
thdng nidm ngang. Déng thdi v6i ldc ban, cho muc tiéu roi tu
do. Dan cd th€ trdng muc tiéu dugc khong ?

2.41. Mot hon d4 dudc ném theo phuong ngang véi van téc
dau 10m/s. Hon da roi xuéng d4t cach ché ném (tinh theo
phuong ngang) mot doén Xy = 10m. Xéc dinh d¢ cao noi ném
vat. Ldy g = 10m/s2.

2.42. Mot vat duge ném theo phuong ngang tit d6 cao h = 2m
so v6i mat dit. Vat dat duge tAm ném xa bing 7 m. Tim van
toc dau va van tdc lic sap cham d4t. Lidy g = 10m/s2.

2.43. Mot 6 to, khoi luong 2,5 tdn chuyén dong qua mét cai
cau véi van téc khong d6i v = 54km/h. Tim 4p luc cha 6 to
1én céu khi né di qua di€m gidta cia cdu trong cdc trudng hop :

a) Cau nidm ngang.
b) Cau véng lén véi ban kinh 50 m.
c) Cdu vong xﬁ%’ng v6i ban kinh 50 m .
Ldy g = 9,8 m/s2. .
2.44. Mot vat dugc dat § mép mot chiée ban quay. Héi ban
quay v0i tdn s6 bac nhiéu thi vat sé vang ra khoéi ban. Cho

bi€t ban hinb tron ¢d ban kinh R = 0,4m, hé s6 ma sdt trugt
pang 0,4 va g = 10m/s2.

2.45. Mot vat duge budc chat vao mét soi day dai 1m. Mot -
ngudi cdm dau kia cua day va quay. Phai quay vat bao nhiéu
vong trong indt phit néu sgi day vé nén mot hinh nodn, tao véi
phuong thang ding mot goc 600 ? Lay g = 10my/s2. .

4.46. Mot nguoi dua xe dap chuyén dong véi van téc 54
km/h trén mot dudng tron ban kinh 45m. Tim gde nghiéng cua
ngudi dé so v6i phuong thang ding. Liy g = 10mys?.




PHAN THU BA. TINH HOC

CHUONG VII. CAN BANG CUA CHAT DIEM
VA CUA VAT RAN

I. TOM TAT KIEN THUC
1. Diéu kién can bing ctia moét chit difm va cia mot vat
ran khi khong cd chuyén dong quay la hgp luc cia céc luc dat
vao nd phai bang khong.
F,, =0
1. a) Hop luc 2 luc dong quy phai tuan theo quy tdc hinh
binh hanh.

1. b) Hgp luc caa hai ldc song song cung chiéu phai tuan

theo quy tic sau day:
F,, = F +F,
Fl dz '
7= a— (chia trong)

(trong d6 d;, d, la khoang cach tit gid cta 2 luc thanh phan
F,, F, dén gid cia hgp luc).

2. Diéu kién can bing clla mot vat cd truc quay c6 dinh la
téng cdc momen luc lam vat quay theo chidu kim'déng hé bang
tdng cdc mdémen luc lam vat quay theo chiéu ngugc lai.

Biu thic cia moémen luc la : M = F.d (trong dé d la
khoang cach tit truc quay dén gia cua luc).

3. Diéu kién can bing cia mot vat ¢d mat chan dé la gid

cua trong luc phai di qua mat chan d€ (hay la trong tim "roi"
vio mat chan dé).

4. CS ba dang can bang. 0 dang ciAn bang bén vat cd trong .
tam & thdp nhat ; ¢ dang can bing khong bén, trong tim cia
vat & vi tri cao nhdt ; cdn & dang can bing phiém dinh, vi tri
trong tam cua vat khong thay d8i hay cé do cao khong déi.
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5. Mdc viing vang cla can bing dugc xac dinh bang dién tich
cia mat chan d€ va do cao cha trong tam. Dién tich cua mat
chan d& cang 16n, trong tam cua vat cang thap thi muc ving
vang cua can bang cang cao.

IL. BAI TAP MAU
1. Hai mat phang tao véi
mat ndm ngang cac gdc 45°. .
Trén hai mat dé ngudi ta dat
mot qua cau cé khoi lugng 2kg
(h.A.3.1). Hay xac dinh ap luc .
.clia qua cdu lén hai mat phang 45° 45°
ds. B6 qua ma sat & chd tiép 7 7
xic va ldy g = 10 m/s2.

Hinh A.3.1

Bai gidi
Cach gidi 1 : Qua cau chiu tic dung

ctia ba lyc : trong luc P, hai phan luc
dan héi Q] va Q2 cia 2 mat phing do.
Vi 1a hé ba luc can bang nén ching phal
dong phing, dong quy tai tAm cda qua
“cau va c¢6 hgp luc bang khong (h.A.3.2)

Hinh A.3.2

Theo dinh luat III Niuton thi 4p luc
N; va N, ctta qua cdu lén hai mat d6
cing bang 14N.

Cach gidi 2 : Do chiu tac dung cta trong
luc P, qua cdu dé lén hai mat d6 nhiing
luc ép vudng gdc (vi bd qua ma sat).

Do d6 ta co thé phan tich trong luc
P.thanh hai luc thanh phan P va P2

theo hai phuong vudng gdc voi ha1 mat
phing d5 roi trugt xudng hai diém tiép
xtic (h.A.3.3).

Hinh A.3.3
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<

Vay luc ép vao hai mat phang do la :

P 20
P = P,’ _ — 2 — =
! R WE 14N

2." Mot chiéc thang duge dat dua vao mot bdc tudng nhin.
Trong tdm cua thang ¢ di€m gita cua thang. Thang hdp véi
mat san mot géc «, hé s6 ma sat gita chan thang va mat san
k = 0,35. Héi gdc « nhd nhdt bang bao nhidu d€ chan thang
khoéi bi trugt ra xa tudng va dé xudng.

Bai gidi

Thang dya vao san nha va tudng tai hai
diém A va B. Vi chan thang khéng truct
nén ta coi thang 1a moét vat rédn cé truc
quay ndm ngang va di qua di€ém A (h.A.3.4).
D&u_trén cua thang chiu mét phan luc dan

hoi Q vubng gdc vdi mat tudng. Ap dung
diéu kién can bing ta cd : :

P AZC Q.BC (1 Hinlk A.3.4

Hop luc F ctia P va 6 phai cd gia
di qua truc quay A. Ta trugt hop luc
qué’ng dén chan A cua thang. Chan
thang chiu hgp luc F, tdc 1a chiu
lyc thanh phan F; = Q kéo chan
thang ra xa tudng va lyc thanh phén
F, = P ép chan thang xudng san,
luc ma sat nghi xudt hién git cho
chan thang khong bi trugt vi luc
kéo F, (h.A.3.5). Do d¢

lade” /7{’" p iAo, . Lo
Fms Q Fms = F1
' Fms = Q (2)
'Dt X/—' Tu (1) va (2) ta suy ra :
Hink A.3.5 . : BC P P
tgar = — = —= =

AC T 2qQ T 2F

ms
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tga = P - = = 1 A\ 2
min 2FITISI]121X ZkP 2k \\ . :

i 1 . 7200 7
t'gamin = 07 = Anin T 55 c ;
L. BE BAL TAP @ ;

3.1. Mot vat c6 kh6i Iuong 6kg dugc

treo vao hai dau day lam véi nhau

ACB = 120° va day CB nam ngang (h.A 3.6).

Tim luc cang cda hai day. Lay g

3.2. Mot khic gb cd trong lugng P = 40 N
. bi ép chat giita hai tdm gé (h.A.3.7). Moi

tdm ép vao khuac gb mét luc N
s6 ma sat gitta mat khdc gé va

0,5. Hoi can phai dat mot luc F bang bao

nhiéu d&€ cé thé& kéo déu khuc gé lén trén

hoac xuéng duéi ?

Hinh A.3.8

3.4. Mot thanh dai !/ 1m co
trong luong P 156N, mot dau
duge gdn vao tran nha nhs mot
ban 16. Thanh dugc git nam
nghiéng nhd mot sgi day thing
ding budc ¢ ddu ty do cua thanh
(h. A.3.9). Hay tim luc cang T cua
day néu trong tam cua thanh cdch
ban 16 mo6t doan bang ¢ = 0,4m.

moét gdc Hinh A.3.6
= 10m/s?.
i
50N. e ;
tdm g6 la T
Hinh A. 3.7

3.3. Hdi luc tac dung lén
hai 8 truc A va B bing bao
nhiéu, néu khéi lugng ctha truc
bang 10 kg, cta banh da bang
20 kg, khoang cach AB = 1m,
BC 0,4m ? (h A.3.8).

Hinli A.3.9.




3.5. Mot ngudsi nang mot tdm g6 dong chat tist dién déu

~ ¢6 trong luong P_f 200N. Nguoi ay
tac dung mot luc F vao dau trén cua
.tdm gb dé gitt cho nd hgp véi mat dat
mot gde o = 30°. Hay tim d6 16n cua
luc F trong hai trudng hgp.

a) Luc l_??v'uﬁng géc voi tAm gb.
Hinh A3.10 b) Luc —F-‘-)huéng thang dding lén trén
: (h. A3.10).
3.6. Mot day phoi cang ngang tac
dung mot luc T, = 200N lén cot.
a) Tim luc cang T, cta day chéng.
Biét géc a = 30° (h. A3.11).
b) Tim phan luc cia mat dit vao S
chan cot.
3.7. Mot thanh sat dai déng chat,
tiét dién déu, dugc diat trén mat ban

N
o

sao cho i chiéu dai cta nd nhd ra khéi

mat ban (h A.3.12). Tai dau nhé ra
 nguoi ta dat mot luc F hudng thang Hinh A.3.11

ding xudng dudi. Khi luc dat t6i gia

tri 40N thi ddu kia cua thanh sit bat ddu bénh 14n. Héi trong
luong cia thanh sit bing bao nhisu ?

r 77

" .~

S

Hinh A.3.12 Hinh A.3.13

3.8. Mot khéi tru déng chat dugce dat trén mot mat phéng.
Hoéi phai nghiéng mat phdng dén gdc nghiéng a cuc dai bang
bao nhidu d€ khéi tru khong bi d6 (h. A:3.13). Cho bigt chidu
cao cia khoi tru gdp d6i ban kinh cta nd.
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3.9. D€ xdc dinh trong tam cua moét thude det va dai, nguoi
ta lam hhu sau. Dat thuéc lén mat ban, chiéu dai caa thudc
vudng goc véi canh cuia ban, sau dé ddy nhe thudc cho nhoé dan
dan ra khéi mat ban. Khi thudc bat dau roi thi ché thudc gap
mép ban di qua trong tam cua thudc. Hay giai thich cach lam.

3.10. Tai sao khi di thuyén nan khéng nén ding ?

PHAN THU TU. CAC DINH LUAT BAO TOAN

CHUONG VIII. PINH LUAT BAO TOAN DPONG LUONG

L TOM TAT KIEN THUC
1. Dong lugng cia mét vat cd khoi luong m va van toc

V1a dai lugng vecto bang tich cia m va v P = mv.

Dong lugng cda hé 1a téng vecto cdc dong luong caa cac vat
trong hé.

2. Dinh luat bao toan dong lugng : Téng dong lugng cua
mot hé kin duge baoc toan (la mot vecto khong d6i ca vé hudng
va do 16n).

He 2 vat : p] + b, = const.
(Néu hé khong la kin nhung cdc ngoai luc ¢6 cung phuong

Oy thi hinh chiéu cta tdng dong lugng xudéng phuong vuong
goc Ox bang khong.

He 2 vat : p, + p,, = const’)

Dz_‘zng khac cta dinh luat II Niuton :
Fat = Ap”

» Trong ngodc ia kién thic bd sung danh cho ban A

=
2




iL. BAI TAP MAU
' Mét luu dan dude ném véi van tée vn' = 10m/s theo phuong
lam véi dudng ndm ngang mot géc « = 30°. Lén tdi di€m cao
nhét thi né nd thanh hai manh cé khéi lugng bing nhau. Manh
1 roi thang ddng v6i van téc ban déu v, = 10m/s.

1) Tim huéng va d6 16n van téc cia manh 2.

2) Manh 2 1én t8i do cao cuc dai bing bao nhiéu so voi di€m
ném. Ldy g = 10m/s% Khéi lugng cia thude nd khong dang ké.
' Bai gidi '

Bai nay doi héi van
fung ca dinh luat baoa
toan dong lugng lan cac
kién thic vé vat ném
xién gdc. o

Lay truc toa do xOy.
O 1a di€m ném, Ox nam
‘ngang, Oy thang ding
(h. A4.1).

Hinh A.4.1

a) D¢ cao cuc dai h cia vat ném xién gdc phu thude vao thanh -

phan thing ddng cia van tdc ban diu
v, =10 sin30° = 5m/s.
Coéng thuc doéng hoc Vg_v = 2gh
25

cho ta ‘ h = 50 = 1,25m.

3 di€m cao cuc dai luu dan cd van téc v va dong lugng E’
ndm ngang.

Goi 2m la khéi lugng cha luu dan.
,

10V3

vV =y, = 10 cos30° = 5 m/s

p = 2mv = mlOV3.
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Manh 1 cd khdi lugng m va van téc hudng thing ding xudng
dudi bang v; = 10m/s.

Dong lugng cua nd p;, = 10m.

- >p'a-g

i

)

~ Theo dinh luat bao toan dong lugng p” = I_)T + po . pola don
lugng cta manh 2.

Vé hinh binh hanh céc vecto dong luong ta thdy rang tam

gide ABC do p’va p, hop thanh la tam gidc vudng ¢d cac canh

3 - ~ H " ,. N xra ~ 3 N - .~ —
cua goc vudng ti 1é véi 10 va 10y3.Vay néu f la gdc giita D,

va p thi tgf = - = 307

N
V3
Van téc V—z) cia manh 2 lam vdi dudng ndm ngang géc 30°
p; = pi + p? = (10m)? + 3(10m)? = 4(10m)?
p, = 210m = mv,
Do 16n van t6c cia manh 2 : v, = 20m/s.

2) Do cao cuc dai h, cia manh 2 tinh t¥ diém A phu thuséc
vao thanh phan thang ding cta van téc cia manh dy ¢ A.

Voy = v,5in30° = 10m/s
oo Ty 100
I e

Tinh ti difm O thi H = h, + h = 6,26m

Il BE BAI TAP

4.1. Mot vién dan ban thang ddng 16n t6i di€m cao nhat thi
vG thanh 3 manh. Chyng minh radng cdac van téc ban diu caa
3 manh nam trong moét mit phang.

4.2: Mot toa xe cd khéi lugng m; = 10 tdn lan vo6i van téc
v; = 1,2m/s dén va vao mét toa xe cd khéi luong m, = 20 tén
dang lan cung chiéu véi van tée vy, = 0,6m/s. Hai toa xe mdc
vao nhau va lan dén mdc vao mot toa xe ding yén cd khéi
lugng m; = 10 tdn. Tinh van t6c cta doan 2 toa xe va doan
3 toa xe : Bd qua ma sat khi cdc toa lan.



4.3. Mot vien dan khéi lugng m = 20kg dang bay thing
dung lén cao v6i van téc v = 15m/s thi nd thanh hai manh.
Mot manh c6 khéi lugng m; = 8kg vang ra véi van tée v, = 26,5m/s
theo huéng lam véi dudng thang ding di lén géc 45°. Manh
kia vang theo hudng nao, véi van téc bang bao nhiéu ?

4.4, Mot xe godong cd khéi lugng m; = 240kg chd mot nguoi
cé khéi luong m, = 60 kg va chuyén dong voi
van toc v, = 1m/s.

Uy c ik . L
Tinh van téc cta xe sau khi ngudi :

D C a) nhay ra sau xe vdi van téc v, = 2m/s
d8i voi xe (chua d8i van tdéc)

b) nhay ra phia trudc véi van téc 4y.

A 8 ‘

‘ ‘¢) nhay vudng géc v6i mat ddt d€ bam vao
moét canh cay lic xe di dudi canh 4y.

d*) nhay song song v6i thamh AB cia xe

Hinh A.4.2 . . . p -
chuyén dong (h. A.4.2) véi van téc v , = 2m/s.

4.5. Mot khi cdu voi kh6i lugng M cé mot thang ddy mang
‘mét ngudi cé khéi lugng m. Khi cdu va nguoi dang ding yén
& trén khong thi ngudi leo thang véi van téc v, d6i véi thang.
Tinh van t6c d6i véi dit cia ngudi va khi cdu. Bé qua suc can
caia khong khi. :

4.6." Mot thuyén chiéu dai [ = 2m, khéi lugng M = 140kg, ché
mot ngudi cé khéi luong m = 60kg ; ban dau tat ca ding yén.
Thuyén dau theo phuong vudng géc véi by song Néu ngudi di ti
ddu nay dén dau kia cta thuyén thi thuyén tién lai gdn bd hay ra
xa b, va dich chuyén bao nhiéu. Bé qua sdic can ctua nudc.

4.7. Hai xe cé khéi lugng
m, = lkg va m, = 3kg dat

trén mat phdng nam ngang [, _'m./\fﬁ_/\j m, _—‘
va lic ddu dding yén. Khi - A
d6t day gidt 10 xo thi 16 xo

bat ra lam hai xe chuyén Hink A43
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dong (h. A4.3). Xe 1 di duge !, = 1,8m thi ding. Hoi xe 2
di dugc bao nhiéu, biét hé s6 ma sit giita xe va mat ban la nhu
nhau cho c& hai xe ?

4.8. Sung lién thanh cdm tay ban 600 vién dan/phit, méi
vién dan co khéi lugng 10g va van téc 800m/s. Tinh lyc trung
bin;/dé lén vai ngudi ban. :

9. M6t qua bong khéi lugng m = 0,2 kg dap vudng gdc
vao tuong véi van téc v, = 5m/s va bat ngude trd lai véi van
téc v, = 4m/s. Tinh lyc trung binh tic dung lén tudng, gia
thiét thoi gian va cham la 0,1s.

. 4.10. M6t tén lita khéi lugng M = 6000 kg dugc phdng thang
ding. Van t6c cdc chdt khi 1a v = 1000 m/s. Khéi lugng khi
phut ra trong 1 gidy phai bing bao nhiéu dé :

a) Ten lia di lén r4t cham

b) Ten lda cd gia téc a = 2g.

) Lay g = 10m/s2.

4. ll Mot phao thang thién cé khéi lugng 150g, k& ca 50g

thudc phdo. Khi dét phdo gia thiét toan bd thudc chdy tdc thai

phut ra véi van t6c 98 m/s. Tinh dd cao cuc dai cia phdo biét
né bay thing ding, cho g = 10m/s2.

4.12*. Mot tén lda ban ddu ding yén

a) Vo tén ltta ¢é khéi luong 60 tdn, nhién liéu cd khéi lugng
40 tdn. Lic t = 0 va ¢ = 20s, 20 t4n nhién liéu chay phut ra
vGi van téc v, = 100 m/s d6i véi tén lia. Hoéi lic t = 40s tén
lia c6 van t6c bing bao nhiéu va da di dugc bao nhiéu mét.
Coi nhu nhién liéu chdy hét tdc thoi.

b) Khéi lugng téng cong cia tén l¥a va cia nhién- litu vin
nhu trén, nhung tén lita cd hai ting, méi tdng cd vé véi khéi
lugng 30 tdn, mang 20 t4n nhién liéu. Lic t = 0 phut ra 20
tdn nhién liéu da chay. Lic t = 10s tdng dudi da hét nhién
liéu duge tach- nhe nhang khéi tén lda. Lic t = 20s lai phut
ra 20 t4n nhién liéu da chdy. Van t6c cia khi d6i véi tén lia
vin la v, Héi nhu cau a. :
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4.13* Mot sing dai bac tu hanh

cd khéi luong M = 800 kg va dat

2 trén mat ddt nadm ngang
(h.A.4.4) ban mot vién dan khaéi

o luong m = 20 kg theo phuong
lam véi dudng ndm ngang mot
géc a = 60° Van toc chua dan la

v = 400m/s. 'Tinh vén t6c giat lui
clia sding. :

AN N7

Hinh A.4.4

CHUONG 1X. PINH LUAT BAO TOAN NANG LUQNG

L TOM 'TAT KIEN THOC
1. Cong cua luc F cd diém dat dlch chuyén doan dudng s
lam véi phuong cia lyc géc a la

A=F.s . cosa
A
t
v la van t6c cta vat chiu lue.

2. Cong sufit N=2=F.v

Cong cua,trong luc P = mg khi vat chuyén ti dd cao h dén
- d6 cao h,

Luc hdp dén, luc dan héi la nhitng luc thé’ ¢d thé nang

tuong ding. Luc ma sit khong phai 14 lyc th&, khong lién quan
dén thé€ nang cua hé.

3. Déng nang cia mot vat cd khdi lugng m va van téc v
la dai luqng v6 huéng:

mv?

4. Dinh 1# vé dong nang : bién thién dong nang cia vat

bang cong cha ngoai luc tdc dung 1én vat
W, — W1 = A
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5. Thé nang cia mot hé vat (mot vat) 1a nang luong ma
nd cd do tuong tac gilta cdc vat trong hé (gilta cac phan cua vat).
Thé nang cua vat cé khéi lugng m, & do cao hla:

» W, = mgh

6. Dinh luat bao toan co nang : Trong hé kin khéng cd
luc ma sat thi co nang, tdc 1a téng cia dong ning va thé nang,
duge bao toan. »

7. Dinh luat bao toan nang lugng : Trong hé kin nang
luong ddi ti dang nay sang dang khac, truyén tit vat nay sang
vat kia, nhung s6 lugng t8ng cong khong déi.

8. Pinh luat Becnuli : Téng cha 4p suit tinh va 4p sudt
dong khong ddi doc theo 8ng ndm ngang

v2
p+ £ = const
2
IL BAI TAP MAU
1. Cén dich chuyén 10 mét trén mat san nim ngang mot cdi
hém c6 kh6i luong m = 100 kg. Hé s6 ma sat 1a k = 0,1. Tinh
cong toi thi€u ma mot ngudi cdn thuc hién trong hai trudng hop :
a) Ddy hom theo phuong lam véi dudng nadm ngang géc 30°
va huéng xudng dudi.

b) Kéo hom theo phuong lam véi dudng ndm ngang goc 30°
nhung hudng lén trén.-

Gia thiét luc day hoac kéo F di qua trong tadm cua hom
‘Liy g = 10 m/s ?

| Bai gidi
a) Ap luc N = mg + F sin 30°
(h.A.4.5). ‘
Luc ma sat
Fm = kN = k (mg + Fsin 30°).

Chi cé thanh phin Fcos30° caa F \ s
¢ tac dung ddy hom, t6i thi€u no ) i
phai-bang luc ma sat. ; Hinh A.4.5




Fcos30° = k(mg + Fsin30°)

kmg 100
c0s30° — ksin30° 0,816
Cong t6i thidu A = Fscos30° = 1061,7 J.

b) Néu kéo thi ap luc nhé hon trong lyc mg :
N = mg - Fsin30° (h.A.4.6)
Cing lap luan nhu trén ta di téi :

kmg 100
c0s30° + ksin30® 0,916
109,2N

= 122,6N

F
—_ - = F:

1

Hinh A.4.6

4
Céng t6i thidu A = 945,7 J, ching té kéo cd lgi hon ddy.

2. M6t hon bi thép cd khdi luong 3m dén va cham véi van
téc v vao mot hon bi ve ding yén cd khdi lugng m. Va cham
12 dan héi (dong nang dugc bao toan).

Tinh céc van téc v, va v, cta bi thép va bi ve sau va cham.

Bai gigi
Ta ap dung dinh luat bao toan dong luong va dinh luit bao
toan dong nang. Liy chiéu chuyén dong céa bi thép trudc va
cham lam chiéu duong.

3mv = 3mv; + mv, (1)
. 3mv?  mv3
3mv? _ T, oV 2)
2 2 2 .
T (1) suy ra : v, = 3(v- vy - 3)

‘Bién d6i (2) va th& (3) vao :
2 —
3ve = 3v% + v%

3v? = 3v% + 9(v - vl)z.
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Ta co phuong trinh bac hai d€ tinh v
2vi - 3vv, + v2 = 0

3vxv 7
A = v2 —_ vy = =

4 .

bol< <

Nghiém v, = v s& cho v, = 0, diéu nay vo li, vi néu bi ve ding
~ yén thi bi thép khéng thé chuyén dong nhu ci duge. Ta loai bd
nghiém nay. Vay cic van téc cta hai hon bi sau va cham Ia :
_ v o _ 3v
, vl—Evavz—?, - )
DS 14 két qua da tim duge bing thi nghiém trong bai vé
dinh luat bao toan dong luong.

3. Con lac thit dan. D6 1a mot hop dung cat, khéi lugng M,
treo vao mot sgi day (h.A.4.7). Néu ban mot vién dan cd khdi
lugng m theo phuong nim ngang, thi dan ciAm vao cat, hoép cat
va dan vach moét cung tron va trong tAm cua hop 1én cao mét
khodng h so véi vi tri can bing. Tinh van téc v cua dan.

Bai gidi

s X mv?
Né&u cho rang déng nang —~ cua
dan chuyén hda thanh th€ niang (M
+.m)gh cia hop cat va dan & 'do

cao h thi sai, vi va cham caéa dan
va hop cat hi€n nhién 12 mém, ca

hai ¢ cing mét van tée u ngay sau : -¥ -
va cham, mét phan déng nang cua » /A,
dan bién thanh nhiét Q. =>-0 F-k

‘D& giai bai todn nay cdn chia

N ! N, Hinh A.4.7
qua trinh thanh hai giai doan.

1) Va cham mém cta dan vao. hop cat : ta cd dinh luat bao
toan dong lugng :

| mv=(M+mu (1)
'2) Déng nang cua hop cat va dan chuyén thanh the nang
+m) u2 B '
» M+mu® M +m)gh (2

2
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Dong nang nay bé hon dong nang cua dan moét lugng bing Q.
Hai phuong trinh (1) va (2) cho ta

—M+m\f2§h-.

vV =
Nhan xét : Dong lugng cia hé ban ddu la mv, ldc sau hinh
nhu 1a bing 0 (hop cat va dan ding yén & vi tri cao nh4t).
Thyc ra khéng phai thé. Hé kin phai bao gom ca Trai DA4t.
Thong qua day treo, dong lugng mv da truyén téi diém treo.
Vi di€m nay gin voi Trai D4t cé kh6i lugng vo ciung l6n nén
~ nd khong dich chuyén. ‘

Nl PE BAI TAP

4.14. Tinh céng cén thyc hién dé kéo mot vat cd khdi lugng
m = 100kg ti chan lén dinh mot mat phing dai 5 mét, nghiéng
géc 30° so voi dudng nidm ngang. Hé s6 ma sat 1a k = 0,01
Luc kéo song song v4i mat nghiéng. Liy g = 10 m/s?. Xét 2
trudsng hop :

a) kéo déu, _
" b) kéo nhanh ddn déu trong 2 giay .

4.15. Tinh cong cia trong lyc 1am mdt vat khéi lugng 10kg roi
ty do trong céc gidy thd nhat, thi nhi va thit ba. Liy g = 9,8 m/s%.

4.16. Nudc di vao tuabin véi van téc v = 6m/s va di ra v6i
- van téc v, = 2m/s & dd cao thdp hon 1,6m. Luu lugng nude
~ 1a 3m3 /s. Hiéu sudt cia tuabin 1a 80% . Tinh cong sudt cd ich
ctia tua bin (g = 10m/s?).

4.17*. MOt cfin cfu nang mot vat c6 khéi lugng m = 3 tédn
véi gia téc a = 2m/s?. : , -

a) Tinh cong ma lyc nang thic hién trong gidy thd nhit va
gidy thd hai
b) Tinh cong sust trung binh trong 2 gify 4y, cho g = 10m/s.

4.18°. Dong nang ciia vat roi ty do tang theo quy luat nao
v6i thoi gian roi, véi quang dudng di ? Sau mdy giay roi ty do
thi vat v6i kh6i luong 1 kg cd dong nang 200J néu g = 10m/s?,

"



4.19. T d6 cao h = 6m mot vat dugc ném xién goc vii
van téc ban ddu v, = 10m/s. Tinh vén téc cia nd khi cham
ddt. g = 10m/s?

4.20. Mot vat duge ném véi van téc v, = 16m/s theo phuong
lam véi dudng nidm ngang géc a = 60°

a) Tinh db cao cuc dai ma nd. dat téi.

b) Tinh d6 16n van tdc cia vat & d6 cao h = 4,6m.

Liy g = 10m/s%.

4.21. Mot vat duge ném xién goc a so véi dudng ndm ngang. Tim
lién hé giita th& nang va dong nang cua vat ¢ difm cao nhét. Khi
nao thi ching bing nhau ? Do cao tinh tit d6 cao cla diém ném.

4.22. Mot hon da bude vao day dai 1m dudc quay tron trong
mit phing thing ddng vdi van téc o = 180 vong/phat. Lic
day lam v6i dudng thidng ding géc 30° thi day ddt. DA vang
dén do cao cuc dai bang bao nhiéu ?- Tinh d6 cac ti do cao
cia di lic day ddt. Lay g = 10m/s?.

4.23. Mot vat truot khong
cd ma sat va khong cd véan
téc ban ddu ti do cao h,
theo mot mang nghiéng néi
v&6i m6t mang tron, ban kinh
r. Tinh h dé vat di dén diém
cao nhédt cia mang tron ma. .
khong “tich ra khoéi mang Hinh A48
(h.A.4.8).

4.24. Mot hon bi chuyén dong véi van téc v dén va cham
dan héi vao modt hon bi ding yén. Hai hon
bi c¢é cung khdi lugng m. Vi va cham léch

v (tam hon bi ddng yén khong nam trén phuong
chuyén dong cia hon bi kia (h.A.4.9) nén sau
va cham hai hon bi bat di theo hai hudng
khac nhau.

Ching minh rdng hai hudéng nay vudng
gdc véi nhau. ‘

Hinh A4.9
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4.25. Hai vat c¢6 khéi lugng tong cong m; + m, = 30kg dugc
ndi bing day vAt qua rong roc c6 dinh
(h.A.4.10). Tha cho chuyén dong thi sau
khi duoc h = 1,2m, méi vat cd van téc
2m/s. B6 qua ma sat. .

a) Tinh cac khéi lugng bang phuong

m, phdp cdc dinh luat bio todn va phuong
i _ phdp doéng luc hoc.
Hinh A4.10 b) Tinh lyc cang day.

Liy g = 10m/s2,
_ 4.26. Mot vién-dan khsi luong m = lkg bay véi van téc
v = 100m/s dén cAm vao mot toa xe chd cat ¢ khdéi lugng -
M = 1000kg dang chuy&n déng véi van téc V = lm/s
~_ Tinh nhiét téa ra. Xét hai trudng hop :

'a) xe di ciing chiéu v6i dan.

b) xe di ngugc chiéu.- )

4.27. Mot méy bay kh6i lugng M = 1000kg bay véi van tdc
V = 720km/h. M6t vién dan khéi lugng m = 0,2kg bay véi van
téc v = 500m/s dén cdm vao mAdy bay. Tinh cong ma dan da
thuc hién khi xuyén vao vé may bay trong hai trudng hop :

‘a) Dan ban cung phuong va ngudc chiéu mdy bay.

b) Dan ban cung phuong va chiéu véi may bay.

4.28, Mot vat nang truot trén mit phang nghiéng rdi trén
mit phdng ndm ngang (h.A.4.11). Hé s6 ma sat la k trén ca
hai doan dudng. Biét d6 cao h va khodng nim ngang a cla
mat phing nghiéng :

a) Tinh doan dudng x ma vat di

dugc trén mat phdng ndm ngang. ’

“ b) Tim diéu kien vé k d€ vat trugt A

duge t6i mat phdng ndm ngang. ’ a l
c) Ap dung bing-s6. Cho h = lm, _

a = 5m, k = 0,1. Tinh x. Hinh A4.11
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4.29. Hai binh hinh tru gidng nhau dugc
ndi bang 6ng cd khda. M6i ddu khoa dong
va binh bén trai ¢ mot khéi lugng m nudec,
mat thodng cd do cao h (h.A.4.12). Ngudi
ta m6é khoa cho hai binh thong nhau va

h
mat thoang & hai hinh cd d6 cao 3 Thé

nang cla nudc bi€n d6i thé& nao ?

K&t qua cd trai véi dinh. luat bao toan v
nang lugng hay khéng ? Hinh 4412

(Huéng din : Thé nang cia khéi nudc bing
thé nang cia toan bd khéi luong nudc tap trung & trong tam).

4.30*. Hai vat cd khdi lugng m; = 150kg va m, = 100kg
dude ndi bang day vit qua rong
roc dit & dinh mot mat . phang
nghiéng gdc 30° so véi dudng nim
ngang (h.A.4.13). Vat m; trugt trén
mit phing nghiéng véi hé s6 ma
sat k.

Tha cho hé th6ng chuyén dong,
m, di dugc quing dudng h = 0,8m
thi ¢é van téc v = 0,5m/s.

a) Tinh k bing hai phuong phap.
b) Tinh luc cang day
(g = 10m/s2).

4.31°. Trén 'mat phéng ndm ngang cé mot vat khéi lugng
m = lkg ban ddu ddng yén. Lic t = 0 c6 luc F = 2N téc
dung lén vat theo huéng ndm ngang trong thdi gian t = 2s.
Hé s6 ma sat khi vat chuyén déng la k = 0,1.

a) M6 ta chuyén dong cta vat.

Hinh A4.13

b). Tinh dong nang cuc dai cta vat.
¢) Tinh quing dudng téng cong ma vat di duoc.
(g .= 10m/s?).
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4.32. Cong thdc Torixeli : Van t6c cia chét long phut ra ti
mo6t 16 6 thanh binh, ¢ d6 sdu h so
véi mat thoang ctua chdt 1éng trong

- binh (h.A4.14) la v = Y2gh, g 12
gia téc roi tu do. Hay dung dinh
luat Becnuli d& ching minh cﬁng
thic nay.

—

Huong dén :

Tudng tugng cd mdt dng AB ndm
ngang va nudc chay trong dng 4y
ra ngoai ; A § xa 16 nén van tdc
nudc & d6 coi 1a bang khong.

Hinh A.4.14

4.33. Mot may bay bay trong khong khi ding yén cd ap
sudt p = 105 Pa va khsi lugng rieng p = 1,29kg /m3.
Dung 6ng Pit6 gin vao thanh mday bay, phi cong do dugc ap
sudt toan phdn p, = 1,26.105 Pa. Tinh van téc v cia mdy bay.
Huéng dén : Theo nguyén li tuong d6i, méy bay bay véi van
téc v trong khong khi ding yén tuong duong véi mdy bay ding
.yén trong khong kh1 chuyén doéng voi van téc v. .

4.34. Mot ong tlem cé dudng kinh d1 = lem lap voi kim
tlem ¢é duong kinh d; = lmm (h.A4.15). An vao pittong vdi
luc F = 10N thi nuéc trong 6ng tiém phut ra v8i van tc bang
bao nhidu ? Bé qua ma sit va trong lue, £ = 1000 kg/m3.

Hudng dén : L&y ap suit tinh bén kim tiém bing apl sudt
khi quyén. ‘ ' : - '

Hinh A4.15
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PHAN THU NAM. VAT Li PHAN TU VA NHIET HOC

W THUYET DONG HOC PHAN TU
VA CHAT KHI Li TUONG

1. TOM TAT KIEN THUC

1. Nhitng quan diém cd ban cta thuyét dong hoc phéan ti :

Vat chdt dugc cdu tao tli cac phan tu riéng biét.

Céic phan ti chuyén dong hén don khong nging.

- Cac phan tl tuong tdc vdi nhau bang cic luc hat va luc
ddy phan tu.

- Van t6c trung binh ctia chuyén dong hén don cta cic phan
td cang 16n thi nhiét do cta vat cang cao.

2. Khéi lugng phan ti

trong d6 : m la kh3i lugng phan it ‘(hoac nguyén ti) tinh ra gam.
4 1a phan ti gam (hoac nguyén td gam)
N, la s6 Avogadrd (N, =6 ,02.1023 mol™1).

3. Lugng chidt chua trong mot vat

m
n=—
, H .
trong d6 n 1a lugng chdt tdc s6 mol chda trong vat
m 1a khéi lugng ctia vat tinh ra gam.
u la phan ti gam (hoac nguyén td gam) cla chat
cdu tao nén vat.
4. Phuong trinh trang thai cua khi li tudng :
PV PV,

M H
T ° T Ty T,
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- Trong qué trinh ding nhiét T, = T2 - p,V, = p,V,

¥ p T
- Trong qua trinh a‘éng\ tich V, = V, -t !
p, T,

< 3 2 P Vl Tl

—V'I-‘rong qué trinh dang{ap P, = p, = -\7; :T_z

5. D6 thi bi€u dién cdc ding qua trinh :
i oo / r
v ‘ 7 v

Dudng ding nhiet Dudng ding tich

Vi

—

7 v

Pudmg déng dp
HinhA.5.1

.

I1. BAI TAP MAU

1. Xac dinh s6 phan tt cd trong 200cm® nuée va dudng kinh
cia phan td nudc. Biét nuéc cd phan ti gam 1a 18g, khsi lugng

riéng 1a 1g/em3 va coi céac phin td nudc la cdc hinh cdu tiép
xic nhau.

Bai gidi

Khéi lugng ciéia 1 phan t& nudc 1a : m = NL
. A

- Khéi lugng cta 200cm® nuée 1a : M = VD.
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S6 phan ti nuéc phai tim : x

Thay s6 vao ta cd :
23 :
x = 201602107 _ oo 102 phan ti
18
Néu coi cac phan t& nuéc 1a cdc hinh ciu tiép xic nhau thi
mbi phan ti ndm trong mot khoang khong gian c¢6 thé tich la
v = d° trong d6 d la duong kinh phan tu.

v = xd3

3 3
\/ M = \/ _200 3,1 . 1078 cm.
X 6,7.10%4 i

Ta co : ) AY4 = .xX
d= 3,1 . 1010y,

Do do : - d

Co thé tim d doc lap véi gid tri x cda cau trén.

\% : o , ,

Ta c6 v = N trong d6 V 1a thé tich caa 1 phan tt gam
YA ‘ »

nuéc:V:%.Dadd:

E
’ 3 3
H“ 5 ." U , 18
v=—2— va d = = = ,
- DN, ‘ DN, 1.6,02.1023

= 3,1 .10°% em

=31 .10710

2. Chét khi trong xi lanh cua mét dong co nhiét cé 4p suat
la 0,8 atm va nhiet d¢ 50°C. Sau khi bi nén thé tich cta khi
gidm di 5 ldn va 4p sudt tang lén t6i 7 atm. Hoi nhiét d6 cuia

khi & cuéi qua trinh nén ?
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Bai gidi

Xac dinh c¢4c thong s6 trang thai cia Kkhi trong xilanh.
Trang théi 1 : p; = 0,8 atm ; V; ; T, = 273 + 50 = 323K
) . v,
* Trang thai 2 : p, '= 7 atm ; V, = 5 ; Ty ?
Ap duhg phuong trinh trang thai cua khi li tudng :

pV, pV ' p,V,T
S 22 taduge T, = 27271
T, T, V1
7.V,.323
,\ . RS Sheeh o
Thay s6 vao ta cd T, = 5.0,8V, 565° K
hoac T, = 292°C

3.0 chinh giita 6ng thay tinh tiét dién nho chiéu dai L = 1m, hai
d4u bit kin cé mot cot thuy ngan
,déu h = 20cm. Trong dng cd khong
khi (h.A5.2).

P vz — Khi dat 6ng thing ding cot

Y S thiay ngan dich chuyé’n xudng
phia dusi mot doan [ =10cm.
Tim 4p sudt cla khong khi

}{ trong dng khi ong nim ngang
ra cm Hg va N/m?

Coi nhiét do cta khong khi la
khong d6i va khdi lugng riéng
cia thuy ngan la

- D = 1,36.10%kg/m>.

Hinh A.5.2

Bai gidi

.Trong bai tap nay ta phai xét hai trang thal ctia hai lugng
khi gi6ng nhau dudc ngan cach bing cot thiy ngan.
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- Goi trang thai cia khi khi 6ng ndm ngang la trang thai 1.
Khi do cic thong s trang thai cua hai lugng khi ¢ hai dau la
nhu nhau : ,

Lohls m,

P,V =
- Goi trang thdi cia khi khi 6ng ding thing la trang thai 2.
+ D6i véi khi & phén trén : ‘

L-h
3 + 1 Sv;T2.=T1.

pz» V2 =

+ D6i véi khi & phan dudi.

. o _(L-=h o _

p2,V2=[—-2——-lS,T2=T1

Vi c6t thiy ngan & trang thai can bing nén ap suéit cia khi

¢ phén dudi phai biang ap sudt cia khi ¢ phén trén cong véi

ap sudt do cot thuy ngan gay ra : p, = p, + h. Do dé d6i véi
khi ¢ phdn duéi ta c6 : ' o

L L -h ,

P, ='p2+h;V27= (————2—-——l> S;T, =T,

- Ap dung phudngk trinh trang thai cho ting lugng khi.

+ Dé&i v6i khi & trén : " :

(L - h)S (L —h +2DS
P =P
= pL-bh . =pL-h+2) (1)
+ D6i v6i khi ¢ duéi :
(L - h)S (L -h-2)8
P55 = (P, * hy D) )

= p(L ~h) = (p, + )L - h - 2)) @)

Hai phuong trinh (1) va (2) cho :

_ h(L - h - 20
I
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Thay gia tri cia p, vao phudng trinh (1) ta dugc :

_ h[(L - h)? - 47
PL= 7@

_20[(100 — 20)2 — 4.10%
P = T4 T T0(100 — 20)

= 37,5cmHg

Dé tinh 4p sudt trén ra N/m2, ta diing cong thic :
p; = DgH trong dd H 14 chiéu cao ctia c6t thuy ngan tuong
ung véi 4p suit p; (H = 37,5cm = 0,375m). Do dg :

p; = 1,36. 10 . 9,8 . 0,375 = 5.10* N/m?

IIl. BE BAI TAP
5.1. X4ac dinh s6 phan td nudc trong moét cai céc dung
0,4 lit nuédc.
5.2. Tinh ra kg khéi lugng cda :
- 1 nguyén ti hidré.

1 phan td oOxy.

1 phéan td nudec.

5.8. X4c dinh s6 nguyén ti cd trong 1m3 déng. Biét khéi
luong mol (khéi lugng cta lugng chdt ding bing lmol) cha
déng 1a 4 = 0,0635kg/mol, va khdi lugng riéng cta déng la
D = 9000 kg/m3. :

5.4. X4c dinh s phén t c6 trong Imm3 nude va dudng kinh
phan t& nudc. Coi cdc phan td nudc c dang hinh cdu va tiép
xtc nhau. -

5.5. Mot lugng khi cé khdi lugng 15kg chia 5,64.1026 phan
ti. Phan tt khi nay gom cdc nguyén t& hidré va cacbon. Viét
céng thdyc cia phan td khi va xac dinh khéi lugng cta céc
nguyén td hidré va nguyén td cacbon trong phan ti khi nay.
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5.6. Biét thé tich cia mot lugng khi la khong d6i. Hay giai
bai toian sau day bang cong théc va bing dé thi :

a) Chat khi & 0°C c¢o 4p sudt S5atm. Tim ap sudt cta khi &
nhiét do 273°C.

b) Chat khi 6 0°C ¢6 ap sudt p, Phai dun ndng chat khi
lén bao nhiéu d6 d€ ap sudt cla no tang lén 3 lan.

5.7. Hinh A53 la d6 thi biu dién sy bién déi trang thai
cia mot lugng khi li tudng trong hé toa do V, T. Hay bi€u dién
cdc qua trinh trén trong hé toa d6 p, V va p, T.

v P n
/2
/7 j /
0' 7 g »/‘

Hinh A.5.3 ) Hinh ASA

5.8 Hinh A.5.4 bigu dién d6 thi su bién d6i trang thai cta
mot lugng khi li tudng trong hé toa do p, T. Héi trong qua
trinh nay khi bi nén hay gian ?

5.9. C6 mét o6ng thay tinh tiét dién nhé, ddu A kin ddu B hd.
Mot cot thuy ngan cao h = 119 mm ding thing, cdch day A :

a) Mot khoang Aa = 163mm khi 6ng ding thidng, miéng dng
& dudi. ‘ ; _

b) M6t khoang Aa = 118mm khi 6ng ding thang, miéng 6ng’
G trén. :

Tinh :

- Ap suédt khi quyén ra mm Hg

- Do dai cta cot khong khi Aa khi 6ng nim ngang.

Coi nhiét do khéng khi 1a khong dé6i.

5.10%. Ngudi ta dung bom tay dé bom khong khi vao mot
cai sam. Xilanh cia bom cd chiéu cao. h = 40 cm va duong
kinh d = 5 cm. Hoi phai bom bao-nhiéu lau dé dua vao sam



6 lit khong khi cd ap sudt 5.10° N/m“. Biét thdi gian méi lan
bom 1a 1,5 giay va dp sudt ban diu ctia sam bang ap suit khi
quyén bing 105 N/m?. ‘
Coi nhiét d6 khong khi la khong d6i.
5.11*. Mot cai chai chia khong khi duge nit kin bang mot

cai nit cd.trong luong khong dang ké, tist dién nit S = 2,5cm?.
Héi phai dun nong khéng khi tromg chai téi nhiét do t6i thidu

~

* bing bao nhiéu d€ nut bat ra. Biét luc ma sat giit nat chai co

v 10 '7“{'

d6 16n 1a 12N, 4p sudt ban ddu cta khéng khi trong chai va
cua khi quyén 1a 9,8.10* N/m?2, nhiét d6 ban ddu cta khong khi
trong .chai la -3°C. ' ’
¥ 5.12. M6t binh cdu dung tich 20 lit chda oxi ¢ nhiét d6 16°C
dudi 4p sudt 100 atm. Tinh thé€ tich cua lugng oxi dd ¢ diéu
kién tiéu chu#n. Tai sao k&t qua tim dugc chi la gin dung.

5.13. O nhiet d6 0°C va dp suit p_, khoi lugng riéng cua

‘mét chét khi 1a D_. Tinh khéi lugng riéng D cua khi d6 & nhiét

'd6 T va ap sudt p.

5.14. C6 bao nhiéu phan tu trong 1 cm3 oxi d ap sudt 5 atm
va nhiét d6 20°C. :

5.15. Mot binh chua khi & nhiét do 27°C va ap suit 40 atm.
Hoi khi mot nita hugng khi thoat ra ngoai thi 4p sudt cia khi con lai

trong binh 14 bao nhiéu, biét nhiét do cua binh khi dé ha xudng 12°C.

5.16.* Ngudi ta bom khi 6xi ¢ diéu kién tiéu chuin vao mot
binh ¢6 thé tich 5000/. Sau nd4d git binh chia day khi 6 nhiét
do 24°C va va ap sudt 765mm Hg. Xac dinh khéi lugng khi
bom vao trong mébi gidy. Coi qua trinh bom khi dién ra mot
cdch déu dan. ‘

5.17*. Mot phong cd kich thudc 8m. 5m. 4m. Ban ddu khong
khi trong phong & diéu kién tiéu chudn sau dé nhiét do cuia
khong khi tang #én 10°C trong khi dp suit 1a 78cm Hg. Tinh
thé tich cta lugng khong khi da ra khéi phong va khéi lugng
khi‘)ng khi con lai trong phong.

Khoi luong rneng cia khong khi ¢ diéu kién tleu chuin la
D = 1,293 kg/m

[§]
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5.18*. Mot xilanh dat nadm ngang trong cd pitténg cdch nhiét.
Pittéong & vi tri chia xilanh thanh 2 phan bang nhau, méi phan
chia mot khéi lugng khi nhu nhau ¢ nhiét d6 17°C va ap suit
2 atm. Chiéu dai cha méi phdn xi lanh dén pitténg 1a 30 cm.
Muén pittong dich chuyén 2 cm thi phai dun ndng khi & mot
phia lén thém bao nhiéu d6 ? Ap suidt ctua khi khi.pittong da
di chuyén bing bao nhiéu ?

CHUONG XI. NOI NANG CUA KHi Li TUONG

L. TOM TAT KIEN THUC

1. N6i nang cia mét vat la dang nang luong bao gém dong
ndng cia chuyén déng hén dén cua cdac phan ti cdu tao nén
vat va thé&€ nang tuong tdc gilia ching.

No6i nang c6 thé bién d6i bing hai cach : thuc hién cong va
. truyén nhiét.

2. Nhiét lugng :
- Nhiét lugng moét vat thu vao hay téa ra :
Q = mCAt.
trong dd, Q 1a nhiét lugng vat thu vao hay téa ra (J).
" m la khéi luong cia vat (kg).
C 1a nhiét dung riéng cla chdt ciu tao nén vat (J/kg. do).
At 1a hiéu cta nhiét doé cudi va dau.
- Né&u cac vat chi truyén nhiét cho nhau thi :’
_ Quey ra = Qihy vao
- Nhiét Iugng do nhién liéu d6t chay toa ra.
Q = mq.
trong do, m la khéi lugng cta nhién liéu da chay hét (kg).

q la nang sudt téa nhiét cia nhién liu (J/kg)
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3.'C6ng cta chat khi khi gign no :
- Khi p = const thi A = p(V, - V) = p AV.

.~ Khi p thay d8i thi s6 do cong bang s§ do dién tich cua
~ hinh dugc giéi han bdi dudng bidu dién su bién d6i trang thai
trong hé toa do p, V, truc hoanh va
hai tung d6 dng vo6i hai thé€ tich
_ ddu va cudi (h. A. 5.5).
o 4, Nguyén li thi nh4t cta nhiét
doéng luc hoc :

Z o Q=AU +A

2 AU > 0 : ndi ndng tang.
//‘ AU < 0 : néi nang giam.
'0 y . /\‘é Ty Q>0 : vat nhan nihiét.
, Q<0 : vat toa nhiét
Hinh 4.5.5 ‘A >0 : Vat thuc hién cong.

. : ‘ . A< O : Vat nhan cong.
- Qua trinh ding tich (AV =0 - A = 0)

:Q = AU
Qua trinh ding ap (A = pAV) ' :Q = AU + _A
Qua trinh déng nhiét (T = const = AU = 0) : Q = A
Chu trinh (AU = 0) :Q = A

5. Hiéu sudt cia dong co nhiét
Q- Q A T, - T,

" IL BAI TAP MAU

1. Mot binh nhiét lugng k& bang déng khdi lugng 128 g chia
240 g nudc & nhiét do 8,4°C. Ngudi ta tha vao binh mo6t miéng
kim loai khéi luong 192 g da dun ndng téi 100°C. Nhiét do khi
bat ddu cd su can bang nhiét la 21,5°C. Xac dinh nhiét dung
riéng cta kim loai.

Nhiét dung riéng cta déng : 0,380. 103 J/kg. do
Nhiét dung riéng eta nudc : 4,2.10% J/kg. do.
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Bai gidi
Nhiét lugng miéng kim loai téa ra :
Q = mC(t, - 0).

Nhiét lugng nhiét lugng ké thu vao :
Q, = mC,(6 - t)
Nhiét luong nudc thu vao :

Q, = m,C (6
Khi can bang nhiét ta co phudng trinh :
Q = Q1 + Qz'

mC(t, -6) = (m,C;, + m,C,)(@ - t )
(m,C, + mC,)® - t))

. m{t, = 0) ;
o - (0,128.380 + 0,240.4200)(21,5 — 8,9)
- 0,192(100 - 21,5) '
C = 921J/kg. d6 = 0,921.103 J/kg. db

2. Ngusi ta cung cdp nhiét lugng 1,5J cho chat khi & trong

mdt xi lanh dat ndm ngang. Chat khi né ra ddy pittong di duge
modt doan 5cm. Héi ndi nang ctia chat khi bién thién mot lugng
bing bao nhiéu ? Bist luc ma sat giita pittdng va x1lanh c6 do
16n bang 20N.

Bai gidi
Vi chdt khi nhan duge nhiét lugng va thuc hién céng nén :
' Q >0vaA>0
Ap dung nguyén li thi nhat cta nhiét dong luc hoc:
Q = AU + A dodd AU = Q - A (1).
Cong chat khi thuc hién d€ thiang luc ma sat ddy pittong

di la :

A =TI (2).
T& (1) va (2) rit ra : :

AU = Q - Fl = 1,6 - 20 . 0,06 = 0,5J.
Né6i nang cua chdt khi tang mot lugng 1a :

AU = 0,5J.
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3. Lo d6t noi hoi cia mdét may hoi nudc cong suat 10kW tidu
thu mébi gis 10kg than d4. Hoi di vao xilanh cd nhiét d6 2000C
va hoi di ra cd nhiét d6 100°C. Tinh :

a) Hiéu sudt cua méay hoi nudc.

b) Hiéu sudt ctia mot déng co nhiét 1f tudng lam viéc véi
hai nhiét do trén. :

Nang sudt téa nhiét caa than da 1a 35. 106J/kg.

Bai gidi

a) Hiéu suit cia may hoi nudge :

b) Hiéu suit cla dong co nhiét li tudng lam viéc -véi cac
nhiét do6 da cho 1a : »

g - -T2 413 -3878

X T, 473 0.2
H o = 20%

L. DE BAI TAP

'5.19. M6t binh bang nhom khéi lugng 0,5kg dung 0,118kg
nuéc & nhiét d6 20°C. Ngudi ta tha vao binh mot miéng sat
khéi lugng 0,2kg da dugc dun ndng téi 75°C. Xdc dinh nhiét
dd ctia nudc khi cd su can bang nhiét Bé qua su truyén nhiét
ra moéi trudng chung quanh. ‘ v

Nhiét dung riéng cta nhom 1a 0,92.103 J/kg. do, cua nuéc
la 4,19.103 J/kg. dd va cha sit la 0,46.103 J/kg. do.
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5.20. Nguoi ta bo mdt miéng hgp kim chi va kém cd khéi
lugng 50g & nhiét do 136°C vao mot nhiét lugng ké cd nhiét dung
(nhiét lugng can thiét dé lam vat nong thém lén 1°C) la 50 J/do
chia 100g nuée & 14°C. Xac dinh khéi luong kém va chi trong
miéng hop kim trén bist nhiét do cudi trong nhiét lugng k& la
18°C. B6 qua su trao d6i nhiét véi moi trudng chung quanh.

Nhiét dung riéng cia kém la 0,377.10? J/kg. do, cua chi la
0,126.103 J/kg. do.

5.21. M6t binh nhiét luong k& chia 400g nudc & nhiét do
10°C. Ngudi ta tha vao binh moét miéng nhéom khdi lugng 68g
¢ nhiét do 100°C. Nhiét d6 khi can bang nhiét 1a 13°C. Hdi vé
phuong dién hdp thu nhiét thi nhiét lugng ké tuong duong vdi
bao nhiéu gam nudc. Bé qua sy trao d8i nhiét véi mdi trudng
chung quanh. '

Nhiét dung riéng cua nhoém la O, 21 cal/g do, cua nudc la
1 cal/g.do.

5.22. Mot vién dan dai bac khéi lugng 10kg khi roi téi dich
¢6 van tdc 54km/h. Né&u toan bo dong nang ciia nd bién thanh
ndi nang thi nhiét luqng tda ra lic va cham biang bac nhiéu
calo?

5.23. Mot qua béng khdi lugng 100g roi tit do cao 10m xudng
san va ndy lén dugc 7m. Tai sao né khong ndy lén dugc ‘t6i
d6 cao ban ddu. Tinh d6 bién thién néi nang cha qua bong,
san va khong khi.

5.24. Ngudi ta cung cdp nhiét lugng 100J cho chét khi
trong xi lanh. Chdt khi nd ra ddy pittong 1én va thuc hién
mot cong 70J. Héi noi nang cta khi hién thién mot lugng la
bao nhiéu ? '

5.25. Ching minh rang nhiét dung riéng cia chat khi trong

qua trinh dang ap C 16n hon nhiét dung riéng trong qua trinh
dang tich C, -

5.26*. Nhg truyén nhiét ma 2g khi hidrd ¢ nhiét do 27°C gian nd
va tang thé tich lén gip déi trong khi 4p suit khong thay déi. Tinh :

a) Cong chat khi thuc hién dugc.

b) Nhiét lugng da truyén cho khi.
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¢) D6 bién thién no6i nang cua khi.
Biét nhiét dung riéng cda hidrd trong qua trinh'déng ap la
Cp = 14,3.103 J/kg. do.

5.27*. M6t xilanh tiét dien S = 20 cm? duge dat thing ding
va chita khi. Pitténg cua xilanh cd trong lugng P = 20N va co
thé chuyén dong khong ma sat d6i véi xilanh. Thé tich va nhiét
do ban ddu cta khi trong xilanh 13 V, = 1,12/ va t, = 0°C

Héi phai cung cdp cho khi moét nhiét lugng bang bao nhiéu
dé nhiét d6 cua khi tang lén 20°C trong khi ap suit cta khi
khong d&i. Biét khi thé tich khi khéng ddi muén nang nhiét
dé cua khi thém 1°C can mot nhiét lugng 5J. .

“Coi 4p sudt khi quyén 1a 105 N/m? va qua trmh glan khi
dién ra cham va déu. .

5.28. Hinh A56 1a d6 thi bi€u dién su phu thudc cﬁa: higu
sudt mot dong co nhiét li tudng vao nhiét d6 ctia ngndn nhist.

Hay xac dinh nhiét d6 cua bs.

% ' — phan lam lanh.
80 ' [ _ 5.29. Khi lam viéc khi dugc
: | L1 tao thanh trong xilanh ctia mét
50. | ] dong co d6t trong co nhiét dd
(N | t, = 727°C. Sau khi thuc hién
, 40— 1 cong khi thoat ra cé nhiét do
, t, = 100°C. Dong co nhiét tiéu
R 20 ] thu méi gio 36kg nhién lidu cd
nang sudt téa nhiét 1a 43.10° J/kg

0 L 1
273 473 673 873 73 72 ]jKT Hoi dong ¢o ¢ thé dat cong sudt
Hinh A. 5.6 . cuc dai 1a bao nhiéu ?

5.30*. Mot 6 t6 chuyén déng véi van téc 54km/h cé thé di .
duge doan duong dai bao nhidu km néu tiéu thu 60 lit xang.
Bi&t cong sudt cua dong co 6 t6 la 45kW, hiéu suidt cia dong
co la 25%, nang sudt tda nhiét cia xang 1a 46. 10° J/kg va
khéi lugng riéng cta xang 1a 700kg/m?.
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B. DAP SO - -HUONG DAN - BAI GIAI

CHUONG 1

1.1. Chon g6c thoi gian la ldc 8 gis, goc toa do la A, chidu
duong clha truc toa do td A dén B (h/B.1.1).

a) Xe di td A co
phuong trinh :

x, = vit = 36t (1)

Xe di td B .cé phuong A ML), 5 % 6
1 . -, G Ty e
trinh : R
X, = x,+ v2t
= 9 - 28 (2 Hinh B.11.

b) Lic 9 gid dng v6i t = 1lh xe di ti A cach géc toa do
mot quing la : '

x, = AA, = 36.1 = 36km,
va xe B cdach gé'c toa d6 mot quiang la : ‘
x, = AB, = 96 - 28.1 = 68km.
Khoang cach gita hai xe: . ,
. AB, =x, - x = 68 -36 = 32km.
7 ¢) Hai xe gap nhau khi x| = X,
36t = 96 - 28t
t = 1,5 gio.
thay vao (1) ta c6 toa do cia diém C ché hai xe gap nhau :
, AC = x; = 36.156 = 54km
2 xe gap nhau hic : 8h + 1,5h = 9,5h = .9h30ph
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1.2. Hudéng dén - Chia lam hai trudng hop :

~ Né&u xe chay ti A cd van tdc 20km/h, xe chay tit B co
van téc v, ta cd phuong trinh :

20t = 20 + vt
viit = 2, ta duOC v = 10kmih

- Né&u xe chay tu B cd van téc 20km/h xe chay ti A co
van téc v, ta cd phuong trinh

| = 20 + 20t
voit = 2, ta duge : v = 30km/h

1.3. Dép s6 :
a) Ca ba chuyén dong la chuyén dong déu.

I e van téc v, = 12 km/h,

II'va III co’bcimg van téc v, = 20km/.
b)T:x, = 60 - 12t ;11 :x, = 20 + 20t ; III- : x, = 20t.
c) I gap II cach g(‘)'(_: toa d6 O : 45km ;

I gap III cdch goc toa do  : 37,5km.
Xe I gap xe II sau 1,25h.'Xe I gap xe III sau 1,875h.

1.4. Chon géc thdi gian la lac 10 gid, chiéu duong cua truc
toa d6 1a chiéu chuyén dong cta ngudi di bd, chuyén dong cta
hai nguoi la déu nén d6 thi toa dd - thoi gian la nhlmg doan
‘thdng. Ta cd bang bién thién dudng di sau day :

Thai gian t(h) : 0 172 1 2 3
(10h) (10n30)  (11h)  (12h)  (13h)

Toa d9 x; (di bo) (km) 0 2.5 5 10 15

Toa do %, (xe dap) (km) 0 -5 -5 5 15
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Trén hinh B.1.2, d6 thi
chuyén déng ciua nguvi x (k)

di bo 1a dudng thang OA,

cﬁangubidix_edaplé 75______,____0
dudng gdp khiuc OBB’C. ‘ 7,
Di€m D bi€u dién -ché 10 |
hai nguti gap nhau lan A [
thd hai cach ché gap S51--A - —AfC :
nhau l4n thd nhdt 15 km : ! l
theo chiéu chuyén dong N, 2 3 - Eh)
cua ngubi di bo, vao lac S ' ).

t = 3 nghia 1a lic 10 + 8 &

3 = 13 gio. Hinh B.1.2

1.5. Hudng déan : Thoi gian truyén am (tu lic dan nd den
ldc nghe thdy ti€ng né) la 2,1 - 0,6 = 1,5s.

/

Khoang cdch tu ché dat sing dén vi tri dich :
s =vt =340 . 1,5 = 510m.

. ) s
Véan t6c cua dan vl =i 06 " 850 m/s.

1.6. Goi cdc gia tri tuyét d6i cia van t6c ca nod so véi dong
nude (ddng yén) 1a v ,, dong nudc s0 v6i bo song la v,; va ca

noé so v6i by song la v,

Khi ca n6 di xubi dong td A vé B ta cd :

v, =8B _s
13 — tl 2
do do : 5 =30 + vy, (1)

Viz T V2 T V3

. S
13T % T3
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. . 8 ’ .
.do dg : 3= 30 - vy, (2)

Giai hé hai phuong trinh (1) va (2) ta dugce : .

+§=60 s = 72km

N w

va v =5 - 80 = 36 - 30 = 6km/h

1.7. Huéng dén. Tuong tu nhu bai 1.6. Khi thuyén di xu6i
dong ta co :

v - =5 _
13 = V2 st—tz‘t_z
5oy % @)
Theo dau bai : _
t,+t, =25 (3)

Giai hé 3 phuong trinh trén ta cd : van téc cia dong nudc
s0 v6i by song v,y = Ikm/h va thoi gian thuyén di xudi dong
1.8. Pap sé6 @ 2,4 gio.

- 1.9%. Goi vy, ,vy3 va vi3 lan lugt la van t6c cia ca nd so voi
dong nudc, cia dong nudc so vai by séng va clia ca nd so voi
bs song, t; 1a thoi gian di xuoi dong, t, 1a thoi gian di ngudc
dong va t; la thoi gian ca no tat may trdi theo domg nudc.
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‘ Khi ca ndé di xubi dong, ta cd :

|

Viz T Vizt v = g oY)
i
Khi ca n6 di nguge dong ta cd :
. S
Vi3 T V2 T Va3 ® . (2)
Su 1 ,s s s(t; — tp)
ra Voy = — [ — — 2\ = 2 °
Y 2" 2<tI t, 2t . t,

Khi tit may va tha cho ca né tréi theo dong nuéc thi nd co
van téc bang van toc cia dong nude so v6i by song v,,. Do dd :

oo oS
BT
t2=vi—As :%

23 1%2
R =2:2.3 _ 194
37t — ty 3 -2 _

1.10*. Nguoi hanh khach nhin thiy doan tau thd hai dai -
150m di qua truéc mat minh hét 10s, c6 ‘nghia 14 van tdc tau
thd hai so véi tau thd nhat la :

vy = 11—500 = 15m/s.

Dd cing l1a van téc cia tau 1 d6i véi tau 2 V= Vo
Goi van téc cua tau thu nhédt so véi duong la Vi3 cua tau
thd hai so vdi dudng la v,,, theo cong thic cong van téc, hai

tau chuyén dong ngugc chiéu, ta cg :

V!3 = qu - V,; -

- <«

Do do Vi3 = V5 < Vi3 ; vy = 36km/h 10my/s,
' Vo3 = 156 - 10 = 5mys.

Van toc cua tau 2 so v6i dudng la 5m/s.

,\]
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1.11". Huéng ddn. Tuong tu nhu bai 1.10, van tdc cua 6td
(1) so vé@i tau (2) 1a :

150
V12 = —~3—0— = 5m/S
va Viz = V2 + Vo3
Vyy = Vi3 =V = 15 - 5 = 10m/s.

1.12*. Goi vy, V,3, Vi3 l&n lugt la van téc cua ca nd

so vdi
dong nudc, cua dong nudc so vdi
by séng va clia ca nd so vii bo
séng, trong ca hai trudng hop ta
cd cdong thuc cong van tdc :

8 c Viz = Vi t Vo3
Trudng hgp thi nhiat mdi ca
nd huéng vudng gdoc vdi bo séng
5 _ (h B.1.3) va di qua s6ng hét mot
12§ Vi3 ‘thdi gian t, = 100s, ta cd :
! AB=d=v,.t ()
» p—
A V23 BC = Va3 - tl
200
Hinh B. 1.3‘ V3 = oo = 2m/s (2)
Trong trudng hop thd hai mii ca
n6 huéng theo phuong AD chéch D B 3
véi by séng moét géc 60°, vecto van
téc v,, vdn giit nguyén do 16n, chi
d6i huéng theo AD (h.B.1.4). Theo
hinh v& v, 13 canh huyén, v,; la " e
moét canh clia tam gidc vudng cé mot 2 h \73
géc bang 60°, do dd : N
vy, = 2V = 22m/s = 4m/s — -
: ) . Ay
Thay vao (1) ta dudc chiéu rong
d cia dong song : Hinh B.1.4

d = 4.100 = 400m.
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Cing trén hinh izé, ta co -

viy = v - vh
hay ! vlz\l—g 4.V3 3,46 m/s
: Vi3 = T = T =9
Thoi gian d€ ca né di qua sﬁng la :
d 400 '
= —— = — = ]16s
t2 - 3,46 116s
13
1.13. Huong dén. Trén hinh B.15 V] v, —;3 , Vi3 1an lugt la

vecto van tdc ctia con dd so véi dong nuéc, cla dong nudc so véi
bo séng va cha con do so véi by

song. Ta cé cong thdc cong van ° ¢ 8
téc theo quy tic hinh binh hanh.

—>_—>+—>
Viz = V2 T V3

Vi V1;3 vubng gdc véi v,; hén AN NG
. \
ta cd : S :
. ) \
\
VIZ = V3 23 )
v A U3
= = 0,6m/ '
v13 = —t—, 23 - y m/s. Hinh 315

Suy ra Viz = lmfs.

CHUONG 11
1.14. Thoi gian d& di % doan dutng déu tien la t; = - ;
1
2 doan dubng th hai 13 ¢t = > va L doan duong cuti Ia ¢, = 5
g dos g t'2_3v, gz doan gcu01at3_w.

2 3
Thoi gian tdng cong d€ di ca quang dudng s la

to=t; +t, +t,




Vay van téc trung binh trén cd doan duong la :

. s s
V=== —
T Tty oty
s . ' 3v,vyvsy

v = =

1 <‘i o 4 i) vivy +ovvy vy,

3 \v, vy vy

3.15.10.5

v = = 8,2kmih.

10+10 5+5 .15

1.15. Van téc trung binh trén ca doan dudng AB = s tinh
theq cong thuc :

.

s
v = - (1)
} t
Trén nia doan dudng dau tién s, 6td di v6i van téc v,, hét
thoi gian t;, nua thoi gian con lai t, di voi van~téc v, duge
doan dutng s, va trong phéan thoi gian sau cung ty di vi van
- t6c v, doan dudng s;, ta cd cdac cong -thic :

) s, = vy ',tl ; Sy = Voty 5 83 = vity (2)
'Ihbié’t:r s =5 +8, +s83 =25
va L 8p = 8, + 55

Thoi gian di téng cong :
b=t +ty +t,

Theo céc cong thic (2) :

t=——‘+—+—' (3)

Sy S, S5 + Sy S
vz_v3_v2+v3_v2+v3
o s, 2s,
Thay vao (3) ta cd : t = — +
. v v, + vy
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S 2s,
t 8, 2s,

—_— + S —
vy vy + vy

Thay vao (1) : v

2v (v, + v3)
Ve —
vy, + vy t 2v,
+
v = 2 . 60(40 20) — 40 kmh.

_ (40 + 20) + 2 . 60
1.16. Hai vecto gia tdc cung phuong, ngudc chiéu.
1.17. Hai vecto gia tdc cung phuong, ciung chiéu.
1.18. Huong dén. Tit cong thic v, = v, + at, ta tinh duge t = 100s.

: t2 .
thay vao cong thic s = v t + 3—2—, ta tinh dugec s = 1500m.

1.19. Vat chuyén dong nhanh dan déu vdi van toc bén dau
bang khong, vay dudng di tinh theo cong thic s R
Quang dudng di duge trong gidy thd nhdt t = 1 1a :

a.l a 1)

h=s == 2

Quang dudng di duge trong thoi gian t = 2s 1a :
_ 3 _ 4
52 2 (2) - 9
Quang dudng di dude trong gidy thd hai la :
4a a 3a
‘ lz=52—31="2“—§=-"2— (2)
Tuong tu nhu thé ta tinh duge quang dudng di duge trong
giay thd ba :
92 4 5 )
a a 3)

So sanh (1), 4(2), va (3) suy ra :
) ol =1 3 @5
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1.20. Huong dan.

a) Dung cong thic vi — v2 2as dé tinh a. Khi xe ding

lai v = 0 :
__VZ.]
a= = == Im/s?.
’I‘acdvénté’ccﬁaxe:v[ = v_+ at
- v .
Khi xe diung lai v, = 0 vay t = - R 2(1)"= 20s.
. a - )
o ) _ atZ \ ,
b) Dung cong thLIc_ s = vt + =5 thay s = 150, v, = 20,

giai phuong trinh nay ta duge 2 gi4 tri t

; = 10s va t, = 30s,
loai t, vi t, > 20s.

1.21. Hudéng dén. Dau tdu chuyén dong nhanh din déu,

dung cong thic s = vt + % dé tim t. Chi lay nghlem s0

duong t; = 30s, bé nghiém s6 t, am.

Ding cong thic v, = v, + at d€ tinh van téc & cuéi déc :
= 17 m/s.

1.22. Huéng dén : Quang dudng di duge sau 5 giay la :

at? 25a
=vt+ 2 = ==,
Ss. VOt 3 5v_ + 5 -
‘Quang duong di dugc sau 4 giay la .

. 162
= 4v, + —
2 .
Quang dudng di du@c trong gidy thd nam la :
. 25a 16a
l = - 5 + — — _——
P TS5 T8 = Ot g — v, —
9a '
lS = VO + 7
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Suy ra gia t6c cia vat :

Lo 205 = vo) 2545 - 5)
- 9 - 9
a = + 0,Im/s?
Quang duong di dugc sau 10 giay la :
+ 100 . 0,1
2

1.23. Chuyén déng I nhanh din déu od gia toc a =

ss =5.10 = 55m

0ms
208 = lmk? ;

v Ty

v, = 0; v,

=t;s=
Chuyén dong II cd gia téc 1m/s?, v, = 20m/s ; v, = 20 + t ;
t2
s = 20t + 5
Chuyén dong III déu cé v = 20m/s ;
Chuyén dong IV cham dan déu, cd v, = 40m/s, gia téc
-40

_ _ - 2.4 = 40 - 2t - s = )
= 55 = 2m/s® ; v, = 40 - 2t ; s = 40t - t°

1.24. Huéng dén. St dung cong thde v — v = 2as. Dap
s6 : 14,1m/s. ) ,
1.25. Huéng ddén. Chia khoang thoi gian t lam ba khoang
L t '
thoi gian bang nhau =3 Tuong tu nhu bai 1.19, ta ching

minh dugc riang gitta cdc khoang dudng di dugc trong ba khoang
thoi gian bang nhau lién ti€p cd mdi quan hé :
'll‘.:l2 =1 :3 5.
Diéu d6 cd nghia la

=04+, +1; =1 +3 +58l =9

o~
QO
o
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A
]

I, = 3l, = 30cm
I =5l = 50cm.
1.26. Huéng ddn. Lady dinh déc lam géc toa d9, chiéu duong
clia truc toa do tu dinh déc dén chan déc, gbc thoi gian la ldc
‘xe dap bidt ddu xudng déc.

Phuong trlnl} chuyén déng cta xe dap x, = 2t + 0,1t2 (1).
Phuong trinh chuyén dong cta o6té6 x, = -20t + 0,2t2 + 570
Hai xe gap nhau khi X = X,
2t + 0,1t2 = -20t + 0,2t + 570
0,1t2 - 22t + 570 = 0.
Giai phuong trinh ¢ hai nghiém s6 t; = 30s va t, = 190s

’

Bd nghiém t,. )
Thay vao (1) ta tinh dugc toa dd cua di€m gap nhau :
= 2.30 + 0,1.30 = 150m.
Dutng di cia xe dap trong thoi gian 30s dd ciing 1A 150m
va cua Ot6 1a 420 m. N
1.27. 5m/s ; 300m.
1.28. 34,3m ; 9,8m/s

1.29. Né&u goi h 1a toan b quiang dudng vat roi du00 trong -
thoi gian t va h, 1a quang dudng vat roi duge trude 2 giay cudi
cung, nghia la vat roi duoc trong (t - 2) gléy, ta cd :

2
h = 2 gt
— 9\2
h; 2g(t 2)=.
Quang dudng.vat roi duge trong 2s cudi cung la :
1 1 :
=h-h =gl - 5gt-27 =60

gt? - gt? + 4gt - 4g = 120
t - 1) 4g = 120
g = 10m/s?, ta cé : t = 4s.
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N =
Q3
—to

1.30. Huong dan. Su dung cong thic h; =

va
1, .y t%s h
h, = - gt4, 1y t1 s6 — = —. Suy ra — = 4.
27 g0 h, t3 h,
C . V1 8 4o
Ti s6 hai vn toc : — = — = — ; — = 2.
v, gh v

- 1.31. Huong dén. Khi bi A roi duge 2 giay thi bi B da roi
duge 2,5 gidy, do dd khoang cach gitta hai bi sau 2 giay ké ti
khi bi A roi la:

W+

1 1
lz=§g(2,5)2—§g.2%==11m 3

1.82. Hudng ddn. Goi t la thdi gian roi cta vién da, thoi
gian truyén am la (6 - t). Chiéu sau cua giéng la :

1 ' :
= — gt2.
h ) gt e
Vi quang dudng di cua 4m cing bing d6 siu cta giéng nén ta cd :

Thay cédc gid tri cla cdc dai lugng vao ta cd phuang trinh :
5t2 + 330t - 1980 = 0.
Giai ra dugc t; = 5,54s, b6 nghiém s6 am ts,

Do sdu caa giéng h = 153 m.

CHUONG 111

1.33. w = 40 rad/s ; a = 400m/s?

1.34. Van tdc cta xe dap bang van t6c dai clia mot di€m
trén vanh ngoai banh xe va bang van téc dai cia mot diém
trén vanh nim quay cda binh dién.

v, = 27nR do d6 s6 vong quay cla nim binh dién trong 1 giay:

Vo

21 R

n = = 159 vongls.
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1.35. Huong dén. Van téc dai cia ddu cac kim dugc tinh
theo cong thic :

27 R, 27 R,
v, = v, =
! T, 2 T,
Suy ra e Rl T2
y — =5 o
V2 R, T
Da bist R, = L5R, T, = 60s, T, = 3600s.
V1
Td do — = 40.

CHUONG 1V
y,» 2.1. Chi ¢d cau d) ding.
2.2. 1m/s?
2.3. 350N
F = ma=2-9 _m
At At
2.4* 160N. -

Chon chiéu duong la chiéu cua van tdc cha qua bdng sau.
khi va cham.

_Av —(-25) 2
a Y —————0’05 = 800 m/s
F = ma=02.800 = 160N

2.5. 8 O0ON.

Chon chiéu duong la chiéu chuyén dong cua 6 to. Khi bi
ham 6 td6 chuyén dong cham dan déu. ‘
= 72 km/h = 20m/s

. 2 2
vi— Vi 400 ,
8T T T i00 T 4ms
F = 200 . (-4) = - 8 00ON.

Ddu tri chi luc ham anuqc chiéu chuyén dong
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2.8. a) 5 lan _
b) Van téc thay déi tit 0,8m/s dén 0,91 m/s.
2.7*. - 17m/s (chiéu chuyén dong ngugde véi lic ddu).

.Ch(_)n chiéu duong la chiéu chuyén déng lic dau cua vat.

Lie F. o a6 _ Av 58 _5 /2
uc F, .gay‘ra gia téc a, = At, T 06 — Toemks
Luc F, = 2F; gay ra gia téc a, = -10cm/s?.

Goi At; la khoang thoi gian d€ van téc cua vat gidm tiép
ti 5cm/s dén 0 do tac dung ctua luc F, .
-v
Aty = — = 05s
a
Trong khoang thoi gian ti€p theo : Aty = 22 - 0,5 = 1,7s,
luc F, lam vat chuyén dong nhanh dan déu vé phia ngugc lai
(tic la cung chiéu véi luc). Goi vy la van téc cia vat tai thdi
diém cuébi, ta cd :
, vy = a . Aty = -17cm/s
2.8, = 2,Tm/s?.
2.9. 1 tin.

2.10. Khi nhay xudéng san gach van tc cta chan bi giam
mot cach dot ngot dén khéng, nén gia t6c ma chan nhan dudc
rdt 16n. Theo dinh luat II, phan luc cua san gach tiac dung lén
chan r4t 16n, lam giy chan..

Trai lai, néu nhay ;iuong déng cat hay déng rom thi van téc
cta chan giam cham hon. Phan lyc cta déng cat hay déng rom
ciing nhdé hon. \

2.11. a) m, = m, =m

a; F, .

A a—z = -F—Z (1)
P s a,

Mat khac, —_—= — (2)
&) a;
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. 8 F,

Tiu (1) va (2). Suy ra : — = =

, . s, F,
b) F, = F, = F

12 B¢V

— = — 2

-~ -8y m,
Tu (1) va (2) suy ra - = =
. s, my

2.12. 0,03N va 0,02 N

-28 Fk - Fc !
a) a=—2= ——o ~

t2 m
b) a=0 F =F,
2.13. 0,75 kg

Chon chiéu duong 13 chiéu chuyén dong cua qua cau 1 lac
sap va cham.

A\

F, = - F,
mzsz mlAv1
At At
-m; Av, —(~0,6 — 1)
= = J = 0,75k
m; Av, 15-(—05) &

2.14. a) Hai thuyén chuyén dong ngugc chiéu dén gan nhau
v6i van téc ludn ludn bang nhau vé do 16n vi ching chiu nhiing
. luc kéo ludn ludn truc ddi nhau.
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CHUONG V

2.15. 9,78 m/s? va 4,36m/s?

. ! GM
Ap dung cong thic = —
p dung cong g ® +h)?
Khih =0 : g=981—%‘-—>GM 9,81 R2
,
Khi h = 10km g = GM__ 981R° _ 9,78m/s?
(R+h? @R+h)?
. R 4981 R? 4981 5
Khi h =3 g = oR2 =—35 = 4,36m/s
2.16. 2600km.
GmM GmM
) P, = mz ., P,= _mM
R (R +h)?

P, = 2P, - (R + h)? = 2R?

h? + 2Rh - R2 = 0

h = 0,414R = 0,414.6.400 = 2650 km.
2.17. Cach tam Trai D4t 54 lin ban kinh Trai Dit.
Goi x 13 khoang cach tit difm dJ dén tam Trai Dt

GmM; GmM,
x2  (60R —x)?
81 _ 1

X% (60R — x)?
960R - x) = x — x = 54R.

2.18. 3,8m/s?®

GM,
98 = — 1
R
GM, G.O,llMl 011.98‘
g = = = - '~ = 3,8m/s?

R} (053?R{  (0,53)
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2.19. = 0,17N ; nhé hon
©2.20. 4 000N va 0,2 m/s?
Dau >mé‘y kéo toa xe bang mot luc: _
F =%k =5.10". 008 = 4 000N
Gia toc cla doan tau la gia téc cta toa xe:

F 4000 )
a_—n—l_m—ﬂ,2ln/s

2.21. 640 N va 3,2.10 %m

1 2s 800
= = gt? - = 2 - =2 - 0 2
s 5 at a 2 = 2500 32 m/s
Fo=m.a=2000.032 = 640 N
F, = kx »x = 640 =32 10 % m
: 2.100

.2.22. a) D€ tang lyc ma sat nghi.

b) Mat vai quan 4o da la thuong nhan he sd ma sat nhd,
‘bui bdn khdé bam. : :

c) Khi can cudc &m (bang cach xoa chit nudc lén bé mat
cén cubc chang han), cdc thé g6 sé phéng lén, ma sat tang lén,
dé cAm hon khi can cudc khe.

2.23. Vi luc ma sat nghi xu&t hién can bing véi luc kéo.

2.24. 240N .

Luc kéo F, clia ngua can bang véi luc ma sit tac dung vao xe:

Fo=F =k .mg=002.120.10 = 240 N

2.25. 1380 N. ' '

’ F, - F, = ma’ _ 1
= kmg + ma = (kg + a)m
(0,05.9,8 + 0,2). 2 000 = 1380N

xj
>
|

2.26. Gia sl cd hai ngudi A va B ndm tay nhau va choi kéo
co. A tic dung vao B mét luc F, B tac dung vao A mdt luc
bang th& S¢ di B thang, A thua 1a vi trong trd choi nay con
cd ké thu ba ddu mat, dd 12 mat dat. Ta hay xac dinh cdc luc
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tac dung vao AB

kéo A bang mot luc £ ’ s

F. D& khai bi 16i di, A S

A da tdc dung vao . ' r
dat mot luc ma sat ”75177 c, - s,
nghi F g, va mat Co 6,75’ Fns, L

dat da tac dung lai

A moét phan luc ma . Hinh B.2.1

sat ¢ do 16n bang :

sy A thua la vi F > Fmsl, nén thu gia t6c va chuyén dong.

Con B khoe hon, tdc dung vao mat d&t mot luc ma sat nghi
Fnis, ]6n hon, nén mat dit cing tdc dung tré lai B mot luc ma
sat nghi F . 16n hon F do B kéo : F.. > F Do do B.vén
ding yén (h.B.2.1).

2.27. 40N va 70N

Khi kéo 4 tdm trén cing chi cdn tde dung mot luc dé thang
luc ma sat cta bén tAm nay voi ba tdm dudi cung. Goi P la
trong lugng mdbi tdm, ta cd :

Fy = F = k. 4P = 40N

Khi kéo riéng tdm thi 4, luc kéo cn thang luc ma sat tac

dung vao ca mit trén va mat dudi cia tdm nay :

Fy =Fp, +Fu, = k3P + k4P = 70N

CHUONG VI

2.28. Déu bing 12,2N
Chon hé quy chiéu Ox gin véi mat dit va hudng thing ding lén..

b) Khi thang may bat ddu di lén. Xét chuyén dong cia vat.
Vat chiu luc dan héi cta luc k& va trong luc.

T, - mg = ma .
T, = m(g +a) = 198 +24) -
T, = 122N,
Luc k& chi treng lugng ciia vat P, = T, = 12,2N
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b) Khi thang may d1 xudng va sip ding (nén coi 1a chuyén
dong cham dan déu) :

T, - mg = ma :
T, = m(g+a) = 19,8 + 24)
T, = 12,2N.
Trong luong cia vat bang P, = T, = 12,2N
2.29. 490N; 500N; 480N; 0

Chon hé quy chi€u gén v6i mat dit va chiéu duong hudng lén.
Vat chiu tdc dung cta trong luc va phan ldc cta san thang may.

a) Q -F;=0
' Q, = F; = mg = 509,8 = 490N -

b) Q- Fg = ma

Q, = m(g + a) = 50.10 = 500N
c) Q; - F; = -ma

Q; = m(g - a) = 50.9,6 = 480N
d) Q- F; = -mg N

Q=0

_Theo ‘dinh luat III, vat deé lén san moét luc cd do6 1én
bing phan lvuc Q cia san. Do d6 N; = 490N ; N, = 500N ;
N; = 480N va N, = 0.

2.30. 2,55 va 8m/s

= g(sina - kcosa)

&

sina = % =05 ; cosa = - = 0,?7
= 9,8(0,5 - 0,2 . 0,87) = 3,2 m/s?
t = 2 = 2,58 )
a
q 3225 = 8m/s

.V

2.31. Hé s6 ma sat lan nho hon hé s6 ma sat truogt.
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~2.32.0,37
h

k =tga = ———
g “# —h

2.33.15N ,
Fecosa = k(P - Fsina)

kP
cosa + ksina

15N

F =

F

2.34. 10s

Phan tich lyc P thanh 2 luc thanh phan (h.B.2.2). Thanh -
phan lyc P, = Psina truyén gia tdc cho vat trén mat phing
nghiéng :

Psina = ma

Psina
a =
m

)

= g sin a = 5m/s?.

5”i_£_—_1_"'/

Van téc cua vat tai chan
" mat phing nghiéng cing la
van tdc ddu cta chuyén Yy
dong cham dan déu trén
mit phidng nim ngang. ' Hinh B.2.2

v, = V2al = 10m/s

Vat chuyén dong cham dan déu véi gia toc a, bang :

AD

= - kg = -1lm/s?

(chon chiéu duong la chiéu chuye‘a’n_d(f)ngr trén mat phang ngahg).
Goi t; 1a khoang thoi gian vat chuyén doéng trén mat phing
ndm ngang cho dén laic ding :

= 10s

10
-1)

(

\'

v +at, =0 — to= - 2 = .
o 11 . a
1
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2.35. Khong duge vi luc hiut cia nam cham vao xe la ndi luc cua
hé vat gobm xe va nam cham ; xe hut lai nam cham mét luc tryc doi.

2.36. 75N va 25N

ma=l"T_ T Gem hB23)
. m] m2
Suy ra :
+m, T :
F = (ml m2) ‘ ‘ 7 e ) V=
T, [z} T
/7 .
p o (005+01)5 '
S 0,1 Hinh B.2.3
= 7,5N - n L
Fom
b) T = 1 _ 7,5.0,05
m,; + m, 0,15
. T = 25N '

- 2.37. 0,25m va 3,2N
 Coi hai vat hgp thanh mot hé vat (h.B.2.4) chuy&n dong voi
cung mot gia téc a. Trong luc m,g 14 ngoai lue.
- mE  04.10
a——ml +m, 16 +04

a = 2m/s%. _
7 Quang dudng ma méi vat
[T, di dugce :
T 7 s=%at2— . 2.0,25
=025 m
"2 Luc cang ,
A T, = ma = 1,62 =3',2’N
Hinh B.2.3 ' T, = T, = 32N
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2.38. 3,3m/s? ; 27N : 53N

P, - P _(my —myyg _(4-2)10

a) 8 = =
m; + m, m; + m, 6
a = 3,3m/s?
Xét vat 1 : T, - P‘1>.= m,a

T, =P + ma = m; (g + a)
= 2 (10 + 3,3) = 26,6N
T, = T, = 26,6N =~ 27N.
Lyc k& chi F=T +T, = 532N =~ 53N.
2.39. 45m va 75m.

Chon hé quy chigu la hé toa do xOy, gan v6i mat dit, goc
O tai di€m bat ddu ném, truc Ox hudng theo vecto V:, truc Oy

huéng thang ding xuéng duéi. Cac phuong trinh chuyén dong
theo hai truc toa do. 14 :
X =vt
10
= = pt2,
y=3 gt
Khi roi xudng dat t = 3s, ta cd :
xy = 253 = 75m
1
2
2.40. C6, néu muc tiéu khong & ngoai tdm xa.
2.41. 5m

h=-.10.9 = 45m.

x-
X =vt — t = —
o v

[¢)

h—l 2_:&2_

2 2v?
O
,
h=10.1() - 5m
2. 102
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2.42. 11m/s va 12,7m/s

—gt2 - t= 1’ -\, ="0,63s

M o O—T

gt = 10.0,63 = 6,3m/s

<
Il

o= W2+ = 1T + (63 = 1267

v = 12,7m/s

<
li

2.43. 24500N ; 13250N ; 35750N.

a) Xét theo phuong thang ding, & t6 chiu hai luc can bang
la trong luc P va phan luc Q cua cau. V& dg 16n ta co :

Q =P = mg = 2 50098 = 24500N.
Theo dinh luat III, ap luc N = Q = 24500N.
b) Xét theo phuong thing ding. Trong ldc P hudng vao tam,
phan lyc Q hudng xa tam :

mv?

P-Q= R

@< m= I = (s~ )

2
50)
N = Q = 13250N.

c) Xét theo phuong thing ding.

= 2500 (9,8 - = 13250N

mv
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2.44. 0,5 vong/s

Luc ma sat nghi truyén gla téc hudng tam cho vat. Gia téc
huéng tam 16n” nhédt, tdn s6 quay 16n nhat Ung voi luc ma sat
nghi 16n nhat.

m.s cue dai =k mg = n1(27”1)2R

kg .
=0 O
Vi x \/ 4.986. 04 9 86 04 5 vongls

n = 0 5 vong/s 1a tan s6 vong 16n nhdt ma vat con nim yén & trén
ban va cling la tdn s& vong nhd nhat dé vat vang ra khoi ban.

2.45. 43 vong/phut

Xem hinh B.2.5

F = ma,
mgtg 60° = m(2j[n)2R
R = Isin60°
n = \f &
47<l . cos60®
Hinh B.2.5 » - 10
’ 4.9,86.05

n = 0,71 vong/s = 42,6 vong/phut
‘ ' ~ 43 vong/phit
2.46. ¢ = 27° —
Xem hinh B.2.6 ’ §

Nguti va xe hdp thanh mot var
rin chiu trong luc iz dat tai trong
-tdm cta vat, phan luc dan hoi Q va
phan luc ma sdt nghi F !tau ché

tiép xuc_é vai mat dudng. H0p luc cua
Q va F| la phan luc toan phdn

R cia mat duong huéng vé _trong
tam cta vat. Trugt vecto ]ue R den

trong tdm. Hogp luc caa V.
mg p P a R Hinh B.26
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truyén gia téc- hudng tam cho vat (tic nguoi lai xe).

F = Pfga‘ = %— = mgtga
v (15)-
toy = — = —
8 =Rz =35 .10 = °
a = 27°
CHUONG VII

3.1. 69N va 35N
Xem hinh B.3.1a. Hgp luc cua 2 luc cang T va T cin bang

. ' v01 trong luong P, Bist hop luc
\F -
N phan nhd phép phan tich luc.
!

\ F, ta suy ra duge 2 luc thanh
7

N \ ,D \ ——Z{—. Cach giai khac (h.B.3.1b).
LD Phan tich trong lugng P
\ \ thanh 2 lyc thanh phén P
v a) é) va P, theo 2 phuong AC va
. CB. Theo dinh luat III Niuton.
2 luyc cang T, va T, truc doi

v6i 2 luc thanh phan do.

Hinh B.3.1

3.2. 90N va 10N.

F kQ = 0,6 .50 = 25N
- a) F = 2Flm +P = 90N |
b F+P=2F, , — F=10N
3.3. 130N va. 170N
Lan lugt dung quy tac hop luc song song cung chiéu dé phan tich
trong lugng P, cua truc (dat tai trung diém cua AB) va trong lugng
P, cta banh da (dat tai C) thanh 2 lyc thanh phén tai A va B.

F‘ = P, + Py, = 130N
F, = Py + Pyg = LTON.
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3.4. 6N

T—Pl—d—GN

3.5. 87N va 100N

Coi canh cua tdm gd tiép xdic vdi ddt la truc quay.

lcosa
a)MF=Mp —-F [ =P. 3
F = %7N
b) F .l cosa =P leosa - - F = 3
. F = 100N £
3.6. 400N va 346N ‘ /

Coi cot 1a mét vat rdn cd truc quay nam
ngang di qua chan cot. Cot ding yen khi
hop lue caa 2 luc cang cd gia di qua chan
cot. Tt quy tdc hinh binh hanh ta suy ra :
T, = 400N, va hgp luc F = 346N. Theo
dinh luat III, phan luc Q ctua mat dit can
bang véi F

Q = F-= 346N (h.B.3.2)

Hinh B.3.2

3.7. 40N
' \ .~ Coi mép ban la truc quay
' /s\ ‘ 1 1
\6' - F.ol=pP-1
\PVT 4 4
S F = P = 40N.
< 3.8. (X hinh B.3.3
/ ) ”Talz\ (Xem hin » )

Coi khéi try 1a mét vat cé mat chan
o * dé Gdc nghiéng « cuc dai khi trong luc

Hinh B.3.3 e 4 . ) = A x

"co gia di qua mép A cia mat chan dé.
3.9. Dién tich tiép xuc cta thuéc v6i ban la dién tich mat
chan dé& Khi thuéc nho dan ra khéi mép ban thi dién tich mat

chan d€ bi giam dan. Thudc bat dau roi khi trong tam roi vao
mép mat chan dé&, cing la mép ban.

99




s

3.10. Thuyén nan la loai thuyén nhe, trang thai can bang
cia nd rat kém ving.

Néu ta ding trén thuyén thi trong tam cta hé thuyén va
ngudi sé lén cao, trang thdi can bang cia hé lai cang kém ving
hon, do d6 thuyén cang dé bi lat dp.

CHUONG VIII

4.1. O diém cao nhit A, van téc va dong lugng cia dan
bang khong. Sau khi n8, téng vecto ba dong lugng clng phai-
bing khong. Vay ba vecto dong lugng nam trong mot mat phing
di qua A, ba vectd van téc ciing ndm trong mat phéng &y.

4.2. my, + myv, = (m, + mz) v = (nr"l1 + m, + m3)v’

v =70,8m/s ;v = 0,6m/s
4.3. pr'= mv = 300 kg. m/s

p, = myv, =8 . 265 = 212 kg m/s.
l Ve tam giac ABC ma hai canh ciia goc
45° la p va p,. Canh CB bi&u dién dong
Iugng ;_); cia manh kia vi theo dinh luat
bao toan dong. lugng p = P, + Dy

P
Ta cd ;1, = % = 0,707 = cos45°
. ching té tam gidc ABC la vudng géc & C
h B.4.
Hinh B.4.1 (h. B.4.1)

Vay p, va vj lam véi dudng thang ddng gdc 45° (5’1 va p,
vudng gdc).

ABC la mot nda hinh vuéng nén p, = p; = 212 kg m/s

2 m, 12
= 17,7 m/s
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4.4. Lay truc toa do song song véi dudng ray, chiéu duong
la chiéu chuyén doéng cta xe. Khi 4p dung dinh luat bao toan
dong lugng ta phai tinh cdc van téc d6i véi mat dit.

a) Van téc ctia nguoi d&i véi mat dat 1a v'2 =1-2=- 1lmfs.
Ap dung dinh luat bao toan dong lugng ta cd
(m) + myv; = myv, + myv, (1)

v; la van td8c cha xe sau khi ngudi nhay

300 = - 60 + 240 v,.
. 360
» v1 = "2—;1—0— = 1,5 m/s
b) ' v'2=l+2=3m/s.
Phuong trinh (1) : 300 = 360 + 240 v‘1
v'l = —;—i—g = 0,6m/s

¢) Ta c6 sy bao toan hinh chifu cta téng dong lugng xudng
truc song song v@i dudng ray.

(ml + mz) vy = mlv'l

. 300
v, 240 1,25m/s

d) v, song song v4i AB khong cé nghia la nd vuéng goc véi
P 4 4 s . e a AT é‘ k]
dudng ray vi xe chuyén doéng véi van tbc 71’ Van tée v, cua
nguoi d6i voi mat ddt la (h.B.4.2) :
—> .
—

E -—>
v2=v2+v1

Ta ¢d sy bao toan hinh chiéu cua tdng
dong lugng xudng truc song song vdi

dudng ray. v
‘ 24
(m + my)v; = myv; + mv,
Suy ra v| = v; = lm/s. %
Van téc cua xe khéng déi. Hinh B.4:2
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4.5. Hé la kin vi trong luc khi bdi luc ddy Acsimét. Goi v
va V 1a cdc van téc cta ngudi va khi cdu do6i véi dat. Lay truc

toa do thang dding voi chiéu duong hucng léen trén thi hién
nhién v > 0, V. < 0, v_ > 0.

Dinh luat bao toan dong lugng cho ta phuong trinh :
mv + MV = 0 (1).

Phuong trinh thi hai d€ tinh cdc 4n s6 v va V lién hé giita ching
v=v, +V (2)

(1) cho V = - % v, thay vao (2) ta dugc.
___ji___ R VA m
vE l‘+2 ’ ST M +m o
(1 *n)

4.6. Néu ngudi ra xa bd thi thuyén. tign lai gin va ng‘uqc lai,
dé€ bao toan gia tri 0 cia téng dong lugng cia hé thuyén va ngudi.

Gia thiét ngudi ra xa by voi van téc v ddi véi bs. Lay chiéu
duong 1a chiéu ra xa bs (v > 0). Goi V la van t6c cua thuyén
d6i véi by, va v’ 1a van téc cia ngudi do6i véi thuyén.

Tacé:v=v+V (O day v, v’ va V 14 cdc gia tri dai s6).

Nguoi di hét chidu dai ! cua thuyén trong thoi gian

oL
—U.—U—V

Trong thoi gian d6 thuyén di dugc mot doan
: A Vi t

d yr VT BEEY
, %
T 5 %UnhduOCtudmhluatbaotoandongluongmv+MV—0
A -—M, thay vao (1) ta co
v m
[ ‘ml 120 :
= - = - =——-——~=“"0,6.
d M M + m 300 "
— 41 ,
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Vay thuyén tién dugc 0,6m vé phia by. Néu nguoi di vé phia
b thi thuyén di 0.6m ra xa ba.

4.7. Goi k'la hé s6 ma sat. CAc luc ma sat bang F, = kmg va

. 1 2 :

Y = " 3 ic ol 0 = = k. aa, = = k.o
F, km,g giy ra cac gia toc a, = g va a, m g

Vay gia t6c hai xe bang nhau a; = a, = a (tinh gia tri tuyét doi).
Goi v, va v, la cdc do 16n van téc cua hai xe. Dinh luat bao
toan .dong lugng ap dung cho thoi gian ngédn ngay trude va sau
khi 10 xo bat cho ta ti s6 cac do 16n van tdc :
v, m,

v, m
Ap dung cong thic dong hoc vi = 2al, ; v§ = 2al,,

2 ; 2

v‘l - I m,)|°
ta co - -— = — = . = 9
‘ v 5 m,
' !
Vay L, = 9 = 0,2m

Chiu y : Trong giai doan hai xe chuyén- dong cham dan thi
hé khéng con la kin, luc ma sat 14 ngoai luc lam triét tiéu dan
dong lugng cha hé.

4.8. Ta 4p dung dang mdi cia dinh luat II Niuton :

FAt = Ap

F 1a luc ddy dan di, lam cho dan cd bién thién dong lugng
Ap trong thdi gian dan chuyén dong trong nong. F truc d6i véi
phan luc tiac dung lén vai.

Tinh F, vdi At; = 60s va Ap, tinh cho 600 vién dan, ta suy
ra lduc trung binh : :

p - F1_ 600.0,01800 _
T 60 B

4.9. Luyc tac dung lén dudng la phan luc cua luc F tac dung

lén bong, lam bién thién ddéng lugng cua boing.
FAt = Ap = m(v, + vy, = 1,8

80N
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(Ldy chiéu bdng bat ra lam chiéu duong thi gia tri sau cia
dong lugng 1a p, = mv,, gia tri trudc la p, = - mv,, bién thién
cua dong lugng Ap = p, = p; = m(v, + vy)).

4.10. a) Luc ddy tén lua F bang trong luc P
’ F = Mg = 60000N.
Luc F cing bang luc lam cho trong thai gian At = 1s khéi

_ luong khi m phut ra v6i van téc v nghia la cd bién thién dong

lugng Ap = mv.
- Tu phuong trinh FAt = mv hay 60000 = 1000m ta tinh dugc
| m = 60kg
~b) Hop luc F - P gay ra gia téc 2g
F- Mg = 2gM vay F = 3gM = 180000 N.

Tinh nhu trén ta dugc m = 180 kg. _ _

4.11. Khéi lugng cta phdo, khong k€ thuée 1a m; = 100g = 0,1kg.

Khi d6t thu6c phdo (khéi lugng m, = 0,05kg) co van tdc
v, = 98 m/s. Dinh luat bao toan dong lugng m;v, + myv, = 0
cho ta van téc ctia phdo v, = -49m/s. Cong thic dong hoc
v = 2gh cho ta h = 120m. ’

4.12". Khi ap dung dinh luat bdo toan dong lugng ta phai quy van
téc ctia nhién lieu (khi) déi véi tén lda \A thanh van téc d6i v6i Trai
Diat v . Lay chiéu chuyén déng cua tén fa 1am chisu duong thi :

k .
Vk =V - V0
v 1a van téc cua tén lta lic phdng nhién liéu.
a) t = 0. T6ng dong lugng ban diu bang 0 :
0 =~ 100 . 20 + 80 v,.

Suy ra védn téc clia tén lua trong khoang thdi gian (20s) dau
v, = 25m/s ;

Quang dusng di dugc trong thoi gian dy la [, = 25.20 = 500m.

Khi t = 20s, tén lia cé van téc v, thi van téc cta khi dot
vai Trai Dat la .

v, = 25 =100 = ~75mjs.
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Phuong trinh bao toan dong lugng : - .
25 . 80 = 2000 = - 75 . 20 + 60 v,
Vay v, = 58,3m/s.

Véi van t6c ndy trong khoang thdi gian 20s ti€p sau tén llua
di dugce :

l2‘= 58,3 . 20 = 1166m.
Vay lic t = 40s tén lia cd van téc : .
Vz = 58,3m/s va da di dugc 1166 + 500 = 1666m.
b) Sau lic t = 0 tén lda cing cd van tdc :
v, = 25m/s va trong 10 giay ddu nd di duge [/, = 250m.

V6 tang dudi nhe nhang tich ra thi ca hai tidng van gid
nguyén van téc v, :

Quang dudng tén lua di duge trong khodng thoi gian (10s,
20s) la :

25 .10 = 250m.

Lic t = 20s, van téc cua khi d6i v6i Trai Dat la

v, = 25 - 100 = - 75m/s.
_Phuong trinh bao toan dong lugng la : .
25°. 50 = - 75 . 20 + 30v,.

Vay v’, = 91,7m/s.
Trong khoang thai gian (20s, 40s) tén lta di duge :
91,7 . 20 = 1833m. .

Vay lic t = 405, tén ltta cé van téc v'2 = 91,7m/s
va da di duge 250 + 250 + 1833 = 2333m.

Bai tap nay cho thdy cai lgi cta viéc lam tén lita nhiéu téing.

4.13*. Luc ban hé khong la kin vi luc tdc dung lén sing
cing xién gdc 60° va thanh phan thing dding cta nd bi triét

' tiéu bdi phan lyc cia mat ddt, phan luc nay 1a ngoai luc 16n,

v
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khong th€ bdé qua duge. Tuy nhién ta cd sy bao toan cua hinh
 chi€u xuéng phuong nam ngang cta téng déng lugng.
-Goi V 1a van tdc giat lai cta sing va ldy chiéu duong theo
chiéu giat cua sung, ta cd :
"MV - mvcos60° = 0

20 400 05 _
= 800 = omis.

CHUONG IX

4.14. Cac luc can lai chuyén d(f)ﬁg la- thanh phan T song song
v6i mat nghiéng cua trong luc P(h.B.4.3) va luc ma sat F .
T = P sin30° = 1000.0,5 = 500N

‘F,. = kKN = kP cos30°

= 0,01.1000.0,866 = 8,66N.

a) D kéo déu thi luc kéo F, phai
bang T + F ’

F, = 508,66N.

Cong cén thiét.

A, = 508,66.5 = 2543 J = 2540 J
b) D& kéo nhanh dan déu vdéi gia téc a thi hgp luc
F, - (T + F_) phai bang ma.

Hinh B4.3

Y]

Cong thic dong hoc s = 5 2 cho ta :
a = —23 = ~1—Q = 2,5 m/st. -
' £ 4 - .
Ta ¢ phuong trinh d&€ tim F, :
: F, - F, = ma
F, = 508,66 + 250 = 758,66N.
Cong cdn thiét A, = 758,665 = 3793] = 3790J
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4.15. Phuang trinh toa d¢ cua su roi tu do x = 2 cho ta

rotog

quang dubng di trong giay thu nhit s, = x,
s, = 928 4,9m
quang duong di trong-giay thd nhi s, = x, - %,
s, = 196 - 49 = 14,7m
quang dudng di trong giay thd ba s; =
s; = 44,1 - 196 = 24,5m.
Cac coéng tuong dng clia trong iuc P = 98N la
A = Ps =480 J;
A, = Ps, 1440J ;
Ay = Psy = 2401J. = 2400J.

4.16. Tua bin sinh cong do dong nang va thé néng cua nude
giam. Luu lugng 3m?/s dng voi khai luong m = 3 000kg nudc
qua tua bin trong 1 giay.

|
>

e
!
»

5

AWy = — (v{- - v) = 48000J

AW, = mgh = 45000.J,
Coéng toan phan A = 93000 = 93kJ trong 1 giay.
Cong sudt c6 ich N = 9308 = 74,4 kW ‘
4.17. Luc nang F phai l6n hon trong luc P = mg = 30000N
Hieu F - P = ma = 3000 . 2 = 6000 N.
Vay F = 36000N.

a) Giay thd nhat vat di ducc s, = % ©? o= 1m.
Cong thyc hién la A1 36000.J.
‘ Giay thi hai vat di duge S, 2¢ = 3m.
Céng thyc hién la A, = 108000J. -




b) Vi van tdc v = at bién déi nén céng sudit N = Fv = Fat
cing bién déi (h.B.4.4). Céng suit trung

?N P binh .béng % cong suét lic t = 2s.
/‘:/l’ I - 1
. “ N, = 5 36000 . 4 = 72000 W.
| //"/‘ LHs) 2 . .
u,_,___.,il,,.»._}'_‘_, . Cing co th€ tinh bing cich chia
‘ cong A, +-A, = 144000 cho thai
Hinh B.4.4 gian 2s. ,
mv? ,
4.18. Wd = —2_ = %’tz = mg ‘g‘ te = mgs.

Vay dong ning clha vat roi tu do la ham bdac hai cta thoi
‘gian roi t va la ham bdc nhdt cha quiang dudng roi s

Véi m = lkg, g = 10m/s? thi W, = 50t2 = 200
Tinh ra t = 2s.

4.19. Dong nang va thé nang ¢
diém ném A chuyén thanh déng nang A
0 mat ddt (h.B.4.5) '

pi -
mvg mv? J N

gt meh =5 7
‘ 2 2 < ) : N v
v +2gh = 220

ve o=
Hinh B4.5

— v = I14,8m/s
4.20. a) O diém cao nhit B
vat cd van tdoc nadm ngang

v, = v, cos60” = 8m/s (h.B.4.6).

Goi H 1a d6 cao cua B. Dinh»luét
bao toan co nang cho ta phuong

trinh :
77 nlvi 111V2
Hinh B.A4-0 5= mgH + 5 (1).
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2g 20
b) Ta c¢é phuong trinh tuong tu nhu (1) :

sz sz

O 2
2

= mgh + 5~
v, 1a do 16n van toc & di€m C (hoac C’) cd do cao h = 4,6m ;

=2 -2h =164 — v, = 128mb

4.21. Né&u v la van t6c ném thi ¢ di€ém cao nhit B van téc
c6 phuong ndm ngang va gia tri v, = v,cosa. Dong nang ¢
mvi _om 5
T = EVO COs~x.
D06 cao h caa di€m B phu thudc vao thanh phan thang ding

di€m 4y la W, =

cia v,, bang vsina. T cong thic dong hoc vZsinla = 2gh, ta

suy ra h, r6i th€ nang W, = mgh = % v2 sin? a.
- Lién hé gita dong nang va thé nang la :
W

1 sin? a

, Wy cos? a
Néu a = 45° thi W, = W,

= tg?a.

422, = 27180 _ o 1885 rads.
60 :
Van téc cua da ldc vang ra la :
= = N
v = ro = 18,85 m/s. BN
Thanh phdn ndm ngang cta van téc 30\\
dy la (h.B4.7) : . \\ f .
v, = veos30° = %_3: ‘)A/——Jv
7

Co nang dugc bao toan trong qua

s . Hinh B4.7
trinh da bay. "




2

Dong nang ban dau me

chuyén thanh th&€ nang ¢ di€im cao

m v%

nhdt mgh va dong nang & di€m 4y 5

mv? 3 b+ mv%
g T ms 2
ve = vy v2 355.3
= = — = 2220 = 44
b 2 8g ~ 80 am

4.23. Vat chiu trong luc P = mg va phan lgc Q_gﬁa mang,
‘Q luén huéng vao tdm caa dudng tron. Hop luc P + Q 14 luc téac
dung lén vat trong chuyén dong tron. Con Q thi vat con &n vao
mang, khi Q triét tiéu thi vat rsi mang (h.B.4.8).

Trudong hgp giéi han ma
ta phai xét la 6 di€ém B,

A .
A Q = 0, chi con trong luc
T ) mv
P A P 1a luc hudng tam 0
| - v la van téc cua vat 8 B.
Vay :
- I
9.
mve »
mg = ” = rg.

Hinh B.4.8

Mat khdc thé nang ban dau clia vat mgh chuyén thanh dong
2
‘nang 2121— va thé nang mg2r § B :

mve

mgh = + 2mgr.

Thay v¢ = rg ta tim duogc :

h=§+2r=2,5r.

DG la gia tri ti thiu cia h. Vay h > 2,5r.
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4.24. Goi v, va v, 14 cac van téc cua hai hon bi sau va cham.
Dinh luat bao toan dong luong '

— — —
mv = myv, + m vy

. C
Chung t6 v’1a dudng chéo cta hinh \
binh hanh cd hai canh la. 71) va V; v, N
3 ) \
(hinh B.4.9). ) AS = /xg
Trong va cham dan héi, dong nang s -7
~ duge bao toan ' NS
v2 V% V%_
m - = m—- +m
2 2 2 Hinh BAY

Hay V2=v%+v

[(S13%}

Dang thic nay chdng td tam gidc ABC vuong géc ¢ C, nghia
la hai vects v, va v, vudng gdc.

4.25. aj Phuong phap cdac dinh ludt bdo toan.

Gia thiét m; > m, va lic dau hai vat ¢ cung mot d6 cao
ma ta ldy lam méc O cta 4o cao. Co nang-ban dau cta hé
bang 0, sau khi vat 1 di xuéng khoang h va vat 2 di 1én khoang
4y thi th€ nang cta hé la : )

W, = -mgh + mygh = (m, - m)) gh
Lic 4y hai vat co déng nang :

, 2

Wy = (m; + my 5

Bao toan cg nang : W, + W, = 0
. ve )

(my, - m)) gh + (m; +m,) 5 = 0

Thay béng s6 gh, m; + m,, v ta tinh dugc :

m; - m, = 5.
s

Suy ra : m; = 17,5 kg, m, = 12,5kg




Phuong phdp déng luc hoc.

(m; -"m,)g la lyc tdc dong lén hé cd khéi luong m| + m,
vay,giad tri tuyét déi cia gia t6c a cua hé la
(m; — m,)g
a4 = —— n
: m; + m, i

Mat khac coéng thic déng hoc v2 = 2ah cho'ta

4
é =54° 1,6Tmy/s?.
Dua vao (1) ta tinh dugc m -m, = 30—1(1)’—67 = 5kg va tinh

- dudgc m;, m, nhu ¢ trén.

Q b) Goi T 14 cudng d6 cua luc cang day,

} r ta cd 2 phuong trinh (hinh- B.4.10) .
+{ ‘f [%] mg-T = mpa (2)
t ng myg - T = -m,a ‘ (3).
ﬁ( Da bigt a = 1,67 m/s® va m, hodc m,
*’77‘,9 m(f)zt trong hai phuong trinh nay cho ta T.
Chang han :
Hinh BA410 T = m_(g-a) = 17,5 (10-1,67)
= 1458N.

4.26. ‘Léiy chiéu bay cua dan lam chiéu duong.

a) Xe di cung chiéu. Dinh luat bao toan dong lugng cho ta
phuong trinh d€ tinh van téc u cta xe va dan sau va cham.

mv + MV = (M + m)u

mv + MV~ 100 + 1000

M+m - 1001 - S1™E

Dong nang ctia hé trudc va cham la

mvZ  MV2 10000 1000
; - - : = 5500J.
Wo=75" "+ 5t 3
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Déng nang sau va cham la :
2 (1’1)2

_— u L1
Wy =M + m) 5 = 1001 5 605,64,
Nhiét tba ra ~ Q = W, - W'
’ Q = 4894,4J.
b) Xe di ngudc chiéu thi V< 0
" 100 - 1000
u = ”—*“‘i—O"OT"— = O,QDI/S

. 0,9)2
W, = 1001~(——’2—)— = 405,4J

Q= W, - W, = 5094,6J.
4.27. Ldy chiéu bay cia mdy bay lam chiéu duong.
a) MV - }nv = (M + m)u, u l2 van téc cia may bay cé dan
cam vao.
V = 720 km/h = 200m/s
1 000 . 200 — 0,2 . 500

u = 10002 = 199,86 m/s
Dong nang cua hé may bay - dan truéc va cham la
2 2
W, = V2 MY 90000 + 25 = 20025 k.
2 2
Doéng nang cita hé sau va cham la
. 2 10002 o
W, = (M + m)‘f? = —5 (199,86)? =, 19976 kJ.
Cong ma dan thyc hién (cong cta luc ma sat, chuyén thanh nhiét)
Q = 49 RJ. :

b) Néu cing chiéu thi
MV+mv=M+mu

. u = 200,06 m/s.
Dong nang sau va cham W, = 20016kJ
Q = 20025 - 20016 = 9kdJ.
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4.28. a) Goi b la chiéu dai
mat phéng nghiéng (hinh B.4.11).

Ap luc cua trong luc lén ' P
mat 4y 14 Q = mgcosa

Luc ma sat Fos

b Hinh BA.11
Trén dudng nidm ngang thi
luc ma sat la :

F' o = kP = kmg.
Theo dinh luat bao toan niang lugng, thé nang ban dau cta

vat mgh chuyén thanh cong cta luc ma sit trén cid hai doan

duong. Cong cha luc ma sat trén dudng ndm nghiéng b la

A =F, b= kmga
- Trén dudng ndm ngang la '

‘ A =F_ . x = kmgx
Ta cd ding thdc

mgh = kmga + kmgx

Vay X = -E -a
b) Diéu kién x> 0 cho'ta k < E
: a 7
~ ¢) Diéu kién trén ddy dugc théa méan vi g— = % = 0,2
x=10-5=5m
h . mgh
4.29. Thé& nang ban dau : % Thé nang lic sau : %—

C6 vé trai véi dinh 1uat bdo toan nang lugng nhung thuc ra
phdn c¢cd nang bi mit dia chuyén thanh nhiét do nudc ma sat
vao thanh cta 6ng théng.
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4.30". Phuong phap cdc dinh luat bdo toan (hB.4.12).
Thanh phédn R cta trong lugng

Pl, = m,g song song véi mat _ : j@
phang nghiéng bing _ //] ;
R = Psin30° 2
= 1500 . 0,5 = 750N, bé R 43,,,2
hon trong lugng - | 7 \\:: 3 i i,
P, = m,g = 1000N nén m, Z I /z')/ — A
tut xubng, m, di lén. ' 7

-Co thé€ gia thiét ban dau hai vat §
cing mét do cao ma ta lay lam méc
-0 cha do cao. Nang lugng ban ddu cta - Himh B2
hé théng bang khéng.

V& sau, nang luong 4y bao gém : thé nang cua hai vit W,
déng nang cua ching W, nhiét do ma sit sinh ra va biang cong

A cta luc ma sat.
Vat m, tut khoang h thi vat m, di duge khoang h theo
. . h

phang nghiéng, nghia la lén cao khoang 7

h m,
W, = -mygh + m;g 5= gh 5 T m,

8 (75 - 100) = - 200J

Il

- 2
W, = (ml + n12) 1’2_ = 250 . 0,125 = 31,25J.

Ap ye Q = P, cos30° = 1500 . 0,866 = 1299N.
Luc ma sat Flm = kQ.
~ Cong = kQh = k.1299.0,8 =10392k

Dinh luat bao toan nang lugng cho ta phuong trinh
- W +W,+A=0

900 + 31,25 +.1 039, 2k = 0.
Ta tinh duge k = 0,16.
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b) Phuong phdap déng luc hoc.

Goi T la cuéng d6 luc cang day, a la gia t6c chung cua hai
vat, ta-cd hai phuong trinh chuyén dong cua hai vat :

vVat 2 : mg-T=m,a (D
vatl : T-R-F,  =m a (2)
Cong (1) va (2) ta khi duge T '
m, .
g (mz - —2-—) = Fope = (m + m)) a (3).

Mat khéc cong thie dong hoc vZ = 2ah cho ta
’ _. 025
~2.08
thay gid tri cia a vao {(3) ta tinh dugc
F,. = 211N va k = 0,16.
¢) Phuong trinh (1) cho ta )
T =m, (g - a = 984N.

= 0,156 _m/'sz,

4.31*. Luc ma sat nghi cuc dai la F_, = kP = 0,1.i0 = IN
bé hon F nén vat chuyén dong dudi tac dung cia hop luc F - F o
Chuyén dong nay la nhanh ddn déu. Hét thoi gian t = 2s
luc F thoi tdc dung, vat sdn c6 dong nang tiép tuc chuyén dong
nhung cham ddn déu vi c6 luc ma sai ¥ can

b) Gia t6c khi chuyén dong nhanh dan déu la

F - Fﬂ]S 1 )
a = - o= — = lmys©
m 1.

Van téc cdc dai (sau 2 giay) v = at = 2m/s.
Dong nang cuc dai W, =

¢) Quiang dudng di kbi ¢d luc F tac dung la

s, = t< = 2m.



Luc ma sat F_ . = 1IN gay ra gia téc a;  trong giai doan

ms

F

> ~ ~ ~ N ms
chuyén déng cham dan déu : a, = — = lm/s?
n

2

Quang duong di tuong ung la Sy = ZL = 2m.
a

Vay quang duong téng cong la

s; t8, = 4m.

Nhan xét : C6 thé tinh s, bang lap luan : dong nang cuc
dai chuy&n thanh nhiét théng qua cong cua luc ma sat trén

doan dudng s, : Wy = kmgs,

2 -
§ = ———— = 2m e !

===

4.32. Ap dung dinh luat Becnuli ’ -

_
cho 6ng tudng tugng AB - —;? -
(h.B.4.13). A & d6 sau h nén cg A= = ‘
ap sudt tinh p, = pgh + p, (py i —:_:_:_j[\
la ap sudt khi quyén). Vi v, = 0 T
nén ap suit dong bing khéng. Hinh BL13

O diém B cua 16, ap su4dt tinh

ol

ra

~ - 3 ke Pl e ~ ~ - v -~ < >
la ap sudt khi quyén p,, ap sudt dong la p—z—, v 12 van téc cua

nudc chay qua 16.
Ta co
v 5
p0+Pgh=p0+ﬁ?, Vay v = 2gh
v = V2gh.
4.33. Ap suat dong p%‘ = p, - p = 0,2610Pa

52 . 10t
2 o 22 2T 4
Ve o= 59 = 4 .10

= 200m/s.‘
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4.34. Goi S| va vy, S, va v, 1a cac tiét dién va van téc nudc
4 6ng tiém va kim tiém
(h.B.4.14) ta c9 :

1s, LS P S, = 1008,
e o vay v, = 100v,.

Ap sudt khi quyén

Hinh B.4.14 p, tac dung lén nudc &

ca 6ng tiém va kim

tiem. Bén 6ng tiém cd thém ap sudt do luc F. Dinh luat Becnuli
cho ta phuong trinh :

F ™M s
Potg T TR T
F_P2_wy=Ly
S1 = 2(v2 vy = 2v2
F 10.4
= = =127 . 10°P,
S, x.107* ; 4
Suy ra : v, = 254 — v, = 16m/s
CHUONG X

51. N = 132 . 102 phan ti.
52. m, = 1,7. 1077 kg

mg, = 53 . 1074 kg ; my,o = 299 1072 kg
5.32 N = 85 . 10°® phan td. .
‘ m VD

S3 mol dong : n = - =

S6 nguyén td cd trong n mol dong :
VD 9000

- =T _ 3~ 28
N =nNy =——N, = 53635 - 6,02 . 10°* = 8,5.10" phan tu
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54. N = 3,34.10" phan t& ;  d = 31 . 10 m

g X , m VD
S6 mol phan tu nuéc : n = m = —

S6 phan tu ¢d trong n mol nude : N = nN,.

) VD 1073 em? . 1g/em3 23
Do do : N = o N, = 18g .6,02.10
N = 3,34.10"° phan tu.

Coi cdc phan tt 1a hinh cdu tiép xdic nhau. Méi phan tu
nam trong mot khoang khong gian cd thé tich la v = d3, trong
do d la dudng kinh phan tu.

Vi s6 phan ti 13 N nén :

Nv =V
Nd3 =V

v ! 1079 m3
d = - = P
: N - 3,34 . 1019
d = 3110 'm

55. me = 210 "% kg ; my, = 667.107%7 kg,

S6 mol chia trong lugng kh1 da cho ¢ thé xac dinh bang
cac cong thuc sau day :

n = ~1\II\I—\ (1) va n = — (2)

Ta (1) va (2) rat ra

mNy 15 103 . 6,02 . 1023

(= = = 16 g
TN 5,64 . 1020 g
Céng thuc phan td cta khi trén ed dang C H
Vi 4 = 16g nén ta c6 : 12x +y = 16. (3)

Tu (3) ta thdy x chi co thé bang 1 va khi dd :
y =16 -12 = 4.
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Khi da cho do d6 la khi CH,.
” A 4 . m
Khéi lugng 1 phan tu CH, la mey, = x5
Khéi lugng cla cdc nguyén tu H bang {% khéi lugng phan
tt CH,, nghia la :

4

my, = T % ~ 6,64 . 10 "% g = 6,64.1077 kg

Khéi lugng ctia nguyén ta C bing —1% khéi lugng phan tu
CH,, nghia la :

12 .
me = Te . X = 21078 = 2107 kg

56. p = 10atm ; T = 319° K (h.B.5.1)

n
N ‘i . 3/201’__________'_/(/‘
' / ‘
0 r- - - - - - - 1 i ) I
/ | + - /// |
i / | 1 d |
S5e-m -2 | OJ}-————/ t
LT | r L :
) ! P
L/___-,.l, [ T L——L—-,,_. S t*r
o 273 546 7T 7,=273 7
Hinh B.5.1
5.7
" ’ & Py 3
3 /
I / ; N s ‘
/ > -
L - : /,..I
7 3 P! 2 A 2
— e L L
4 7 o 14 7 Fa
Hinh B.5.2.
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5.8. Khi gisn ra. . n
Vé duong ding tich 01 va 02. Vs /?,F\ - - -

_qI e
dutng dang nhiét (dudng song song | L, -
vOi truc 4p sudt). Dudng nay cat cac 7 ;" o '//,//f
dudng dang tich trén tai di€m I ung 2: ; Tt
vGi ap suit p, va di€m II dng véi 4ap A
sudt p,. Vi p; > p, nén theo dinh luat Nz - 1
Bo6i -Mariét thi v, >V, ' 7

Qua trinh bi€u dién trong hinh Hinh B.5.3
B.5.3 la qua trinh gian khi.
5.9. a) p = 743mmHg b) Aa = 137mm.
5.10. t = 46s.
Lugng khong khi méi 14n bom vao sam c6 thé tich -
dZ

V. = Ty h va dp suit bang dp sudt khi quyén P,

Luong khong khi nay vao sam chidm thé tich V va cg ap

sudt p. Do nhiét d6 khong khi khéng d6i nén :

\Y

2
\Y

Sau n lan bom &p suit, do khong khi méi bom vao giy ra
trong sam 4p sudt np. Ta cd :

pV=p V - p =

8] O

P
o

d2
Tnp = n W hpoA
Ap sudt tdng céng cua khéng khi trong sam :’
nrd’hp
p=np+p0=—h4\7—+po'
Ve - p,
Dod6 :n= ———
ndzhpo
Thoi gian bom la :
1,5 . 4V(p’ - P,
t = 1,6n =
nd*hp_
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’ : S _ 105
¢ = 1,5.4.0,006(5.10 107) ~ 46s.

3.14.0,052.0,4 .10

5.11. T = 402K hoac t = 129°C.

Truée khi nit bat ra thi thé tich khong khi trong chai khong
d8i va qua trinh dun ndng la qua trinh dang tich. Tai thai
di€m nut bat ra ap luc cia khong khi trong chai phai 16n hon
ap ldc cua khi quyén va luc ma sat tac dung lén nit chai :

pS > Fp +p,8
me‘
Do d6 : P, > g +p

v6i p, 1a 4p sudt trong chai khi“nﬁf vita bat ra dugc.
Ap dung dinh luat Saclo cho lugng khong khi trong chai :

Pj P h P2 Tl Fms
= =2 =T, =T, — = — +p,).
T, T, =2 'p,  p ( S p1>
270 12
T, = ( + 9,8.104> = 402°K
98.10* \ 25.107* :
va t, = 129°C.

5.12. V. ~ 1889 L. Vi ap suit qué lon nén khong thé coi la
chat khi li tudng, do d6 két qua tim duge chi 1a gan dung.

Tp
5.13. D=D
o 'I‘p0
. ) _om . m
Ta co : DO—-\—,—vaD—v (D
Q
‘ ‘ p pVT
- . pV O 0 o 0
: —_— = = V =
Mat khac T T(, = T(,P
Thay gid tri trén cia V vao (1) :
: . mTp T p
D=vgr7=0 T

O Q (8}



5.14. N = 1,25.10% phan tu. _ Ny

M6t mol khi ¢ nhiét do T, = 273°K va 4p suit p, = latm
cd thé tich Vn = 22,41

Mot mol khi ¢ nhiét do T = 293°K (t = 20°C) va ap suit
p = 5 atm cé thé tich V.

Phuong trinh trang thai cho :

19% puVo p()VOT

[e] oy

S6 phan tu phai tim :

v VT p 107273 . 5 .
M=y Na=pNTNa = T 224 203 602 10
N = 1,25 . 10% phan tu.

5.15. p = 19atm.
Xét trang thai cia mot nda lugng khi trong binh.

Khi khi chua thoat ra ngoai thi trang thai cua nda lugng
khi nay la :
' \4
p1=40atm;Tl=300.K;V1=§ ;
- ‘ (véi V 1a thé tich cua binh).
Khi khi da thoat ra thi trang thai cia nua lugng khi con
lai 1a : )
p,; T, = 285°K ; V, = V.
Phuong trinh trang thai cho :
PVi Py PV pT 40 285

TP T 9TV T 2T, T 2300

T, — T,
p> = 19 atm

5.16". Lugng khi bom vao trong méi giay : 3,7g/s.

Sau t giay khoi lugng khi trong binh cdu la :

m = DAVt = DV
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O day D la khsi lugng riéng cta khi ; AV la thé tich khi
bom vao sau 1 giay ; V la thé tich khi bom vao trong t giay.

5 pV povn
Phuong trinh trang thdi cho : T = T (1
(8]
Mat khac V= -’I‘)l va Vv, = _g‘;
Thay céac gia tri cia V va V, vao (1) d€ tim D ta dugc:
D pTO
T p T Do :
Sau méi giay khéi lugng khi bom vao binh la:
m_vD _YPTDo 5 765 278 143 oo
t t  pTt ~ 760 297 1800 ~
B =37 gs
t
5.17%. m = 204,84kg.

Lugng khong khi trong phong 6 trang thal 1 (trong diéu kién
tiéu chudn) cd :
p, = 76cm Hg; V = 584 = 160m> ; T = 273K
Luong khong khi nay § trang thai 2 c6 :
78m Hg ; V, ; T,= 283°K.
Ap éung phuong trmh trang thai : -

PVo PV PV 76.160.283

- 22 = = = 161,60 m®
T T, Ve = P 273.78 or M
Lugng kh1 thoat ra khoi phong ,
AV = V = 161,6m’ - 160m’ = 1,6m>.
Thé tich kiu thoat ra & diéu kién tiéu chuén :
PAV,  PAV AV = AVRT, 1678213 | o s
T — T, ~ Tp,  283.76 -

O

Khéi luong khong khi con lai trong phong :
m=VD -AVD = DV -AV) = 204,84kg

(3]
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5.18". A T = 41°K; p = 2,14atm. (hB.54)

Doi véi phan khi bi nung ndng : £ <
Ped ~ . | Y R / T - ‘

Trang thai dau : 7 L g/j 7 _]
p; V, =105 T (1. L,_,,;'Liw.,g)i,,,. o
Trang thai cudi : Y
P; Vo = L +ADS;T, (2) Hinh B.5.4

Déi voi phan khi khong bi nung ndng :
Trang thai dau : p;: V=18, T (1).
Trang thai cudi : Py Vi, =(-ADS ; T, =T, (3

Phuong trinh trang thai cho :

P,V PV, PV, pV
= va =

T, T, Ty T,

Do dg PV, P,V
0O dO : Tz = T

Vi pitténg & trang thai can bing nén P, = p>- Do dg :
Pl +ADS  py(l — ADS o o L+ Al

= —

T, , T, 2L - AT
Phai dun ndng khi § mot bén l1én thém:
I + Al 2A1
SR B ey VA Bl il ey vA
. _2.002 290°K = 41°K
03 - 0,02 B '

Dé tinh p, ta 4p dung phuong trinh trang thai cho phan khi
bi nung ndng :
A P,V p,V,T, pS(T, + AT)

= p, = =

TV, T, + ADS

Tl - T'}

P UT, + AT) 2 03290 +41)
T\(l + Al 290(0.3 + 0,02)

p, = = 2 14atm.




CHUONG XI

5.19. 0 = 25°C
5.20. my = 38g ; my, = 12g
Nhiét lugng tdéa ra :
Q = mC, At + (0,06 - m)C, At (1)
Nhiét lugng thu vao : , )

Q = mC At’ + ¢ At” = (mC + C)AY (2)
Tu (1) va (2) rit ra : ’
Q - 0,05C,At
m, = ~ 0,038kg va m, = 0,012kg.

521. x = 14,12¢
522. Q = 270 cal.
5.23. AU = 2,94J.

Vi mot phan co niang cua qua bong da bién thanh noi nang
cia qua bdng, sdn va khong khi.

AU = E, - E, = mgth; - h,) = 0,1 .98 .3 = 2,94J.
524. Q = 30J.
Khi nhédn nhiét lugng va thuc hién cong nén :
, Q>0vaA>0
Do dg : Q=AU+ Ava AU = Q - A =100J - 70J = 30J.
5.25. Cv < Cp
Trong qué trinh dang tich AV = 0 do d6 A = 0 va :

Q = AU.
R AU :
CVmAT = AU va Cv = TAT . (1
Trong qua trinh ding 4p AV > 0 do dd A > 0 va :
GL.: AU + A,
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Cym AT = AU + A

AU + A
= —— (
CI‘ mAT 2

Tu (1) va (2) rat ra Cp > Cv.
5.26. A = 2490J ; Q = 8580J ; AU = 6090J.

1) 2g khi hidro 1a khsi lugng cia 1 mol khi nay. 0 dleu
kién tiéu chuin (T = 273°K va p = 1,01 10° N/m®) thi 2g
khi hidro c6 thé tich V= 2241 = 224 .10 > m’.

) PV, 1,01.10°.224.1073
Ta cd T 973 = 8,3.

O

Phuong trinh trang thai cua khi li tudng cho:
A AP AN

T ~ T, T, 83
Do do p, V, =83 T, (1)
: pV, = 83T, @)
Vi qud trinh 1a ding ap nén :
(1) = pV, = 83T, 1y
2 = pV, = 83 T, 2y
T (1)’ va (2) rat ra
p(V, - V) = 83 (T, - T))
pAV = 83 (T, - T) .
A=83(T,-T) (3)
Mat khac vi qua trinh gidn khi 1a qua trinh dang ap nén : |
Y_l=E=>T =XZ—T = 2T, = 600K
V2 TZ 2 V] I i

Thay gia tri T, va T, vao (3) :
A = 83 (600 - 300) = 2490 J.
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2) Nhiét lugng chit khi nhan dugec :
Q =Cym AT = 14,3.10%0,002.300 = 8580J.

3) Trong qud trinh gian khi ddng 4p nhiét luong khi nhan
dugc moét phan dé€ thuc hién cong moét phan lam tang noi nang
cua khi :

AU + A = AU = Q - A = 8580J — 2490J
AU = 6090d.

Q

5.27. Q = 108,8J.

Theo nguyén li thd nhat cua nhiét dong luc hoc : nhiét lugng
cung cdp cho khi dung lam tang néi nang cta khi va thuc hién
cong dé€ nang pittong lén :

Q = AU + A

- Do thé tich khéng ddi, nén d¢ tang noi nang khi nhiét do
tang tu TU dén T 1a AU = C (T - TO) = 5(293 - 273) = 100J

- Cong A do chat khi thuc hién d€ nang pittong dudc tinh
theo cong thic :

=pV-V)= p . AV
D€ xac dinh A ta phai tim V va p. Qua trinh gian khi la

. \% T _ T -3 293
dgngapnen v =T V—VoT—_l,IZ.lO 973 =
O 8] 0
= 1,20.103 m3

Chat khi trong xilanh chju ap luc cua khi quyén va trong
luc cta pittong. Mubn day plttong lén chdt khi phai tac dung
lén pittéong luc F.

F=p+ Py S
Suy ra 4p sudt chat khi trong xilanh :

p = g = g + Py = (2—2%_3 +10%) = 1,1.10° N/m?
Vay : .
» A = 1,1.1051,20 - 1,12). 1073 = 8,8J.

Nhiét lugng phai tim : Q = 100J + 8,8J = 108,8 J.
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5.28. t, = - 18°C

DT B

B T, 7 :
=T, =T - 08T, = 02T, = 255K
va t, = - 18°C.

5.29. P < 269kW.
_4A_ P (1)
Q gm
T, —-T,.

Ti (1) va (2) ritra : P < S0 (T, - Ty
’ 1

43 .10° . 36(1000 — 373) 3
3600 . 1000 = 269,61.10°W = 269,61kW

=

5.30. s = 161km
Quéng dudng 6t6 di duge s = vt.
Muén tim dugc s phai xdc dinh duge t.

Vi P =— nén t = = (1)
Hiéu sudt cda dong co :

. A 25 ’
DO do : _—V—'SE = m (2)

Tw (1) va (2) rat ra

_ 26VDq 25 .60 . 1073 . 700 . 4,6 . 107

= = 10733,33s
100P ' 100 . 45 . 103
s = vt= 15m/s . 10733,33s = 161000m
= 161km.
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