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LGOI NOI DAU

"Phan ban la hinh thiee phdn hod trong day hoc, viéc phdan ban khéng
lam gidm tinh gido duc toan dién ma con tao diéu kién dé phdat trién manh
mé ndng lice, nhdn cdach cia timg hoc sinh..."

Vor muc tiéu ndng cao tinh phiv hop va tinh hiéu qud cuia gido duc doi
voi sie phdt trién ciia xd hoi, tie nam hoc 2006 — 2007, Bé Gido duc va Dao
tao bat dau trién khai dai tra trén toan quéc chuwong trinh phdn ban cho
hic trung hoc phd thong sau 3 ndam thi diém ¢ 11 tinh va thanh phé trong
ca niaoe.

Nham giup hoc sinh tiép can nhitng kién thitc co ban va trong tam de'
hoc tét mon vdt 1o, chiing toi bié 1 soun va gioi thiéu:

‘PHAN LOAI VA PHUONG PHAP GIAI CAC DANG BAI TAP VAT Li 10

Cuon sach dicoe bién soan trén co sd chicong trinh vdt 16 1ép 10 danh
cho ban Khoa hoc Tie nhién. N6i dung duwoc phdan thanh cde chiong theo
sach gido khoa va dicoc trinh-bay theo timg chit dé, trong dé gom:

1. Phdn tom tat lo {huyé't va cdc cong thirc co ban gitip hoc sinh én tdp cdc
kién thitc trong tdam trong chi dé.

2. Cdc bai tap thi du déu 6 phdn ghi dit kién ciia bai todn, phdn tich va
giai chi tiét, trong do 6 cach déi va ding cdac don vi vdt 16. Phdn nay giip
cac em hién dicoe ban chdt vat 16 dé ¢é thé e minh hoc tap mot cach doc
lap.

3. Cdc bai tdp tu giai déu 6 huong dan va ddap s6 tao diéu kién thudn loi
hon trong khi gidi bai tdp.

4. Cdc bai tap trac nghiém ngoai viéce giiip hoc sinh én tdp, ndm chdc kién
thitc con phdt trién i thong minh, phan dodn va nhanh nhay trong cdc ki thi,

Vi day la mot tai liéu tham khdo nén chiing téi ciing manh dan dica vao
mot $6 bai tdp ndng cao va ¢ ndi dung mo réng véi muc dich gitip hoc sinh
rén luyén kha nang suy luan va ndang cao trinh do, ddc biét déi véi cdc em
hoc sinh kha, giot.

Trong qmi trinh bién tap, mdc di da 6 nhiéu 6 g(fng Hlumg khéng
tranh khoi cdc sai sot, chiing t6i mong nhdn dicoe su gép y ciia cdc thay, c6
gido va cdc em hoc sinh dé lan tai ban sau duoc tot hon.

Tran trong cam on!

Tac gid
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Phan 1

CO HOC
Chuong 1
PONG HOC CHAT PIEM
Chis dé I; CHUYEN DONG THANG DEU

. TOM TAT Li THUYET
1. Chuyén dong co hoc

* Chuyén dong cd hoc la su thay doi vi tri cda mot vat trong khong
gian so véi vat khdac hay mot hé vat khdc theo thdi gian.

* BE mo td trang thdi chuyén dong cia mot chi't diém ngudi ta ding
cdc dai lugng nhu dudng di s (m), vin tdc v (m/s), gia toe a (m/s®) va thdi
giar chuyén dong t (s).

2. Chuyén dong thing déu

* Quy dao la mot dudng thfmg.

* Van t0¢ cla chuy€n dong thing déu 1a dai luvong dic trung vé su
nhanh hay chim va hudng cda chuyén dong. Vin toc 1a dai lugng vécto
¢6 goc dat vao vit, hudng tring véi hudng clia chuyén dong va ¢6 do

Z A 2 )
IGn khong doi: v=— = const
[
(s la qudang duwong (m), t la thoi gian (s) va v la van téc (m/s))
R et EE LR -
| S :
@) ' :
: v M, » %
X" | v v
X ;
""-_-“‘_".'I x
Hl.1

* Pudng di cia chuyén dong thing déu: s =v.t
* Phudng trinh toa dd: x = X + v.t
(trong dé x, la toa dé ciia vt & thoi diém t = t,(Hinh 1.1))
Luu y: Trong cdc cong thitc trén, ta dd chon cdc diéu kién ban dau sao
cho ty =0
* P thi ctia chuyén dong:
+ D0 thi roa d@j — thoi gian 13 nita dudng thing c6 hé s8 goc v (Hinh 1.2a)
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+ D0 thi vdn téc — thoi gian 1a nira dudng thing song song vdi truc thdi
gian (Hinh 1.2b)
AX AV

v>(
Vv = const

] R =1 Y Z V>0 /%/

7

0 (0]

* Pon vi trong hé SI: [v] (m/s); [s] (m); [t] (s)
3. Céng thifc cong van téc

Vi3 =V tVy,

i

+ Khi cdc véc td v, va v,, cung phuong, cung chi€u

Vi Y
Via= V2 + Va3 » *

—_—

)}
o Vi3

+ Khi cdc véc td v, va v,; cung phuong, nguge chiéu — —

Vi3 =Via— Va3, (V2> va3) : :

+ Khi cdc véc td v, va v,; vudng gdc vdéi nhau

Vi, = A/VS +V: Vi
13 12 23 :

Il. PHUONG PHAP GIAI TOAN v

A. PHUONG PHAP CHUNG _

— Chon gdc toa dd, chiéu duong, gdc thdi gian, suy ra cdc dié¢u kién |
ban diu cia mdi vat chuyén dong.

— Ap dung cédc cong thitc da ¢6 (phi hdp véi didu kién bii todn) dé
tim cdc dai lugng theo yéu cau bai todn.

— Lap phuong trinh toa dd cda mdi vat tr phuong trinh t6ng quit va
cdc diéu kién ban dau.

— Gidi phuong trinh nay dé tim cdc dn s& clia bai todn (trong trudng
hgp bai todn can tim thdi gian va dia diém gip nhau cta hai vt chuyén
dong thiang bién ddi déu: x, = x,).
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B. BAI TAP MAU
1. Bii todn xdc dinh quiang dudng di ciia chuyén dong
Gdi y phudng phdp:

- Chon chiéu dudng 1a chiéu chuyén dong (néu ¢6 nhiéu vt ¢6 thé
chon riéng cho tirng vat).

~ Ap dung cong thitc di ¢ s = v.t (thy thude vao dicu kién bai todn
dé gid)
Thi du 1.1

Hai xe ciing chuyén déng thdng déu trén mot duong thang. Néu chiing
di nguoce chiéu nhau thi cit sau 30 phiit khodng cdch cia chiing gidm di
40km. Néu chiing di cing chiéu thi cit sau 20 phit khodng cdch giia
ching gidm Skm. Tinh van t6c mdi xe.
Bai giai
Cho:ty=30 ph= 1/2h v, o
s’ =40km; s’> = 8km O—>
t, = 20ph = 1/3h v
Tim: v, =7; va=? <+—(O <+«—0
Phén tich . H1.3

Vi hai xe cling chuyén dong trén ciing mot dudng thing nén khi chiing
di ngugc chi¢u nhau thi do gidm khodng cdch giita chiing bing tdng quing

dudng hai vit di duge trong thai gian 4y. Khi hai chuyén dong cting chiéu,
dd gidm khodng cich gitta ching bang hi¢u quing dudng ma hai vit di
dude trong thoi gian do. Nhu vay, tir chd biét tong hai quing duding di
dude sau thai gian t; va hi¢u hai quang duong di dude sau thdi gian t; ta ¢
thé tim vin t6¢ clia hai chuyén dong khi bict tong va hiéu ctia ching.
Gidi

Chon chiéu dugng 12 chiéu chuyén dong ctia mdi xe, t 1a thdi gian

chuy€n dong, quing dudng di duge sé la: s =v.t

. .. vV, +V
Theobdiratacd: s’ ;= $;+s:=(vV| + Vo)t = "l"?_ 2 =40 (km)

]

$2= 8- =(Va—-V))p = -vi';—"-=8 (km)

Suy ra: v+ va> =80

S = v, = 32km/h va v, = 48kmi/h

Ddp s6: v; = 32km/h; v, = 48km/h



Thi du 1.2

Mt 6t6 chuyén dong thdng déu song song ciing chiéu vdi tau hoc. Nguoi
ldi xe nhdn thdy khodng thoi gian ké tit liic 616 gdp diém cudi cia doan tau
tdi lic 616 vuot qua dau cia tdu la 30s. Van toc ciia otd la v, = S4km/h va
cia tau la v, = 36km/h. Tinh chiéu dai ciia doc:m tau.

. L
Bai giai | '- I‘“’E
Cho: t = 30s | Z
v; = 54km/h = 15m/s L —p

v2 = 36km/h = 10m/s | na [ e
Tim: L =2 . O L0

Phan tich ok L

Bai todn cho bi€t hai vat chuyén dong trén cling mot duding thing
va cling chiéu nén khodng cdch tudng doi gitta hai chuyén dong sau thoi
gian t bing ding hiéu hai quang dudng di dude cda hai chuyén dong
trong thdi gian ching chuyén dong (H1.4). Nhu viy bai todn tr3 thanh
tinh quang dudng di dugc khi biét hiéu cdc van toc cia chuyén dong.

Giai

Chon chiéu dudng la chi€u chuyén ddng cla cd xe va tau. Quing

dudng tau va xe di dudc trong thdi gian t dude tinh theo:

8=yt
Theobairatacd: L=s—sy=(v;— vyt
Viy L=(15-10).30=150(m)

Ddp 56: L = 150m

Thi du 1.3

Mot cand chay trén mét doan song thdang tie bén A dén bén B roi ldp
nic quay ngugc tré lai bén A. Khodng cdch gita hai bén la | = 1500m.
Téc ké ciia cand chi gid tri khong ddi v, trong sudt cudc hanh trimh. Mot
chiéc phao bi roi xuéng song tai A ding liic cané khdi hanh va tréi theo
dong nudc vdi vin tdc khong doi v = Im/s so véi bo séng (H1.5). Phao
gdp cané trén duong cand trd vé tix B va sau thoi gian 500s k& tie k:hi khdi

hanh. Xdc dinh s& chi ciia téc ké theo km/h. A B
SR R
Bai gidi =
Cho: 1=1500m = 1,5km R Ryl KTy Rl R iy ik U
et Sl el
v=1m/s = 3,6 km/h: t = 500s Rttt e
Xdc dinh v, =? (H 1.5)
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Phdan tich

Khi di tir A d€n B hay tir B trd vé A cand déu tham gia dong thdi hai
chuyén dong thing déu cing phudng: mot chuyén dong ciia cand 50 vdi
dong nude (xem 1 ditng yén) va mdt chuyén dong troi theo dong nude
bing vin 3¢ nude chdy. Hai chuyén dong trén cing chi¢u khi cand xudi
dong va ngude chiéu khi cand ngude dong. PO1 vdi phao, khi bi roi
xudag song phao chi tham gia 1 chuy&n dong troi theo dong nudc.

Vi cand gip phao trén doan t¥ B tré v& A, do dé pnao troi theo dong
nude hudng tir A dén B. Nhu vay, khi di tf A dén B cand xudi dong nén
van toc cand so véi bd song 1a (ve + v) va ngudc lai, khi tr§ vé 1 B dén
A vin toc cia cand 1a (ve = v).

Gidi

Quang dudng phao tréi dude trong thdi gian 500s 1a:

s=v.t=1x500=500m

Thdi gian cand di tr A dén B 1a:

ty =l/(v.+ V)
Thai gian cand trd vé gip phao la:
L=~ S)/(v.~ V)
Theo bairata ¢o: t; +t, =500
Vi vi_iy:“, N (I —s) _ 500 = 1500 N (1500 -500)
(v, +v) (v, —v) v+ (v 1)
=5 V. =3mis = 1 8km/h

Ddp s6: v. = 18km/h
Chii_thich: Ngoai cdch gidi trén, bai tdp ndy con ¢6 thé gidi biing cdch
dong khdi niém vin toc tudng doi: van tdc tuong doi cia mdt vat so vdi
vat kia (chon lam mdc) khi cdc chuyén dong ciing chiéu 12 v = va + vy
va khi chuy€n dong ngudc chiéu la v = va — vg tif do viét phudng trinh
tong qudt va gidi ta ciing ¢ k& qua trén.

2. Xic dinh thdi diém, vi tri gap nhau ctia cic chuyén dong
Gd1 y phuong phdp:

+ Chon goc toa do, gdc thdi gian, chié¢u dudng. Suy ra cdc diéu kién
ban dau (x, vo, t...)

+Ap dung phuong t3uh (Gng quit dé 1ap phudng trinh chuyén dong
cia mdi vit: x =X + s

+ Khi hai vat gdp nhau: x; = x;



+ Gidi phuong trinh d€ tim thdi gian va dia diém gip nhau
Luu ¥: trong nhiéu bai todn, ¢6 thé phudng trinh chuyén dong bac hai ddi
vdi t, trong trudng hop néu nghiém phuong winh ¢ gid tri dm (1 < 0) thi
ta chi 1dy cdc nghiém ¢6 gia tri duong.
Thi du 1.4

Liic 8 gio sdng, m{t 6t6 khdi hanh tie TP. H6 Chi Minh di Ving Tau
véi van téc khong ddi v, = 36km/h (H1.6). O thoi diém d6 mot xe dap
khai hanh tie Ving Tau di vé phia TP. H6 Chi Minh vdi van téc khong doi
vo = Sm/s. Coi duong TP. Ho Chi Minh — Viing Tau la thdng wa dai
100km. Hay xdc dinh:

a. Thoi diém 6t6 va xe dap gdp nhau

b. Noi gdp nhau cdch Viing Tau bao nhiéu kilémét

Bai giai
Cho: vy = 36km/h; s = 100km
—
v, = 5m/s = 18km/h Vi o
Hoi: a) thdi diém gip nhau % ’ 4L
b) nii gdp nhau TP.HCM (H1.6) V. Tiu

Phan tich
Bai todn cho hai chuyén dong trén ciing mot dudng thing, xuait >hat
cling mot thdi gian nhung chuyén dong cda hai xe nguge chiéu nhau dé
di dén gap nhau, vi vy ddi vdi dang bai ndy ta chon mot gdc oz do
chung, gdc thdi gian chung, chiéu duong cho ¢4 hai xe khi d6 19a (10 ban
didu cda mot trong hai xe bing 0 va xe con lai bing ding khodng ich
gitta dia di¢ém xuat phdt cda hai xe. Vén tdc xe chuyén dong theo ciiéu
duge chon mang gid tri dudng {(+v) va xe con lai s¢ mang gid tri dm (-v).
Gidri:
— Chon goc toa do tai TP.HCM (ndi xuat phdt cla 6td)
— Chiéu dudng tir TP.HCM di Viing Tau
— Goc thai gian lic 8 gid (ldc cdc xe xuat phat)
Phudng trinh chuyén dong cia cdc xe la:
* Xe 0td (Xg=0; ty; =0) = & =361 .
e Xe ddp (X02= 100km; t) =0) = x, =100 - 18t
Khi hai xe gap nhau: x; = x, — 36t = 100 — 18t
a. Thdi diém gdp nhau: t =1,85h = 1h51
b. Vi tri gdp nhau: X| = X3 = 66,6km
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Viy thdi diém gdp nhau ctia 6 6 va xe dap lic 9hSlIph va cdch
Ving Tau 33,4 km.
Ddp sé6: 1 = 9h51ph; s = 33,4km

Thi du 1.5
Chuyén tau SEI di Thanh phd” Ho Chi Minh roi ga Ha Néi lic 10 gio
trici vai van toc v,= 0,6 km/ph. Sau khi chay dugc 50ph tau dieng lai 10ph
tai 1 pa doc duong roi tiép tuc chay voi van toce vy, Liic 11 gior tria mot 6
16 1t ga Ha Noi dudi theo tau vdi van toc va = S1km/h (xem duong 6 16 va
duong tau la song song vdi nhau va thdang). Hay xdc dinh:
a) Thoi diém 6 16 dudi kip tau
b) Pia diém 6 16 gdp tau
Bai giai
Cho: v, =0,6km/ph = 36km/h
s; =50km (, =10ph=1/6h)
_vp=51km/h
Xdc dinh: a) thdi diém 616 dudi kip tau

b) dia di€ém 010 gip tau
Phdn tich
Hai chuyén dOong xudt phdt cing mét dia diém va & hai thoi diém
khdc nhau, chi ti€t cta cdc chuyén dong ¢6 khac nhau, nhung vi hai
chuy€n dong ctung chiéu va trén ciing mot dudng thing nén khodng cich
giffa 1Au va xe 016 bing hi¢u hai quang dudng di dugc clia hai chuyén
dong trong cling thdi gian t. Nhu vdy, cdc yéu cau clia bai todn nhu thdi
gian va dia di€m gip nhau clia tau va 610 ¢6 th¢ xdc dinh dudge thong
qua Vviéc gidi h¢ cdc phuong trinh t9a do cda hai chuyén ddng bing cdch
chon goc toa do, goce thdi gian mdt cach hgp li cho cdc phuong trinh.
Giai
Chon gu‘fc toa do tai ga Ha Noi, chiéu duong tir Ha Noi — Tp.HCM,
gdc thai gian ldce 11h (nhu vay ty, = 1h; ty; = Oh)
Tinh d&n thdi diém 11h, khi xe 6t6 xuat phdt thi tau SE1 da di -du’tjc
quang dudng: xo; =36 x 50 = 30km
Cdc phudng trinh chuyén dong
Tau hod: X| = Xg1 + 36t = 30 + 361
O10: % =51t
a. Thai diém 0td dudi Kip tau x; = x; = 30 + 36t = 51t
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t = 2h (e 1a 1de 13h chiéu)
b. Pia diém gip nhau cach Ha Ndi x; = x; = 102km
Ddp 56 t = 2h; x; = x> = 102km

3. Vé dé thi - Dung do thi d€ giai bai todn chuyén dong
Gdi y phudng phap:

+ Dua vao phuong trinh, xdc dinh cdc diém trén dd thi bing cdch
lip mot bang tri s0.

+ V& dd thi theo bang tri s0 da ¢o6. Dang cda do thi phu thude vao
tinh chi't cia chuyén dong.

— D6 thi hudng 1én (v > 0) vit chuyén ddong theo chi¢u duong

— D& thi hudng xudng (v< 0) chuyén ddng nguge chieu dudng.

— Hai d6 thi song song: hai chuyén dong ¢6 ciing vin tdc

— Hai dd thi cdt nhau: lic va ndi hai vat gip nhau

Thi du 1.6

Hai 616 xudt phdt tix hai thanh phd Ha N§i va Hdi phong cdch nhau
100km (H1.7). Ot6 khdi hanh tr Ha Noi di Hii Phong lic 8 gio vdi van
toc 30km/h, 616 xudt phdt e Hai Phong di Ha Ni chdm hon mét gior va
cd van téc la 40km/h.

Hay viét phuong trinh toa dj — thoi gian cia chuyén déng va vé do
thi x — t cua ching.

B\ . P ——— —_—
ai giai Va Ve

Cho: 1 = 100km; | — > <4 |

va = 30km/h;vg = 40km/h.
toa = 8h: tog = 9h Ha NO1 Hai Phong
(H1.7)

xa =7, xp=?;vé& doi thi

Phdn tich

Hai 0t0 cdng chuyén dong trén 1 dudng thing nhung xudt phdl
khong ciing mdt ndi va ciing mot hie, do d6 viéc chon gdc toa do va goc
thdi gian s& dnh hudng dé€n két qud cha bai todn.

Thudng dé don gidn, ta chon goc toa do ndi xe A xudt phat; goc thdi
gian lic 8h va chié¢u duong tir Ha Noi — Hai Phong.

* Xe A c6: tga= 0; Xoa = 0 va vo= +30km/h

* Xe B cd: xog = 100km va t;g = 1h va vg = — 40km/h.

Giai

12



a) Chon truc toa d6 Ox la dudng thing tr Hi Noi — Hdi Phong, goc
O tai Ha Noi. Chiéu dudng tr Ha Noi — Hai phong.
+ Chon gdc tinh thoi gian 1a Iic 8 gid:
+ Phuong trinh toa dd xe A la: xa = Xoa + vat = 30t
+ Phuong trinh toa d§ xe B la: xkm) N M
Xi = Xoa + Vgt = 100 — 40t =
b) P4 thi x — t cda chuyén dong trong &
hé toa dd tOx (H1.8). 60
+ Dd thi xe A 1a dudng thing OM xuat

40.
phdt ur goc O dén B sau 3,33h. n
+ Do thi xe B gdm 2 doan BN va NP:
xp =100 (0<t<1) or
Xg = 100 — 40t (1 SlS?’,S) (H]B)
Thi du 1.7

O do thi & hinh bén cdc khodng thoi gian nao vdt chuyén djng
thdng déu. Viét phuong trinh toa dé ung vdi giai doan do.
Bai giai

Cho: Dang cda do thi SOA.. .
Tm: =T x=? "
Phdn tich: _’ o
Phuong trinh toa dd cia chuyén
dong thing déu c6 dang: = mEn
X = Xo + Vt 2 ((h)
Pay 1a mot phuong trinh bic nhdt, ° 1 & o —
vi vy do thi md td mdi quan hé toa do (H1.9)

theo thdi gian trong hé toa do x — ¢ la
mdt nira dudng thiang ¢6 hé sd goc 1a v.
- Gidi
Trén db thi (H1.9), doan tir g&c toa dd dén 7h ¢6 dang parabol ing
vdi chuy€n dong nhanh dan déu.
+ Poan 7h dé€n 8h ng v4&i vat chuyén dong thing déu c6 x, = 10km
50-10

va vantdc v, = =40km/h , vi vy phuong trinh chuyén dong la:

x; =10+ 40(t - 7).
+ Poan tir 8h dén 9h do thi nim ngang nén vit dirng lai.
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+ Poan tir 9h dén 11h vit chuyén dong thing déu bit dau u¥ di¢m

. e we -50 oot kgl %
Xp = 50km vdi1 vdn toc v, = —2—=—~25knrfh quay trd lai diém ban dau

(gdc toa d0), phuong trinh cla chuyén dong 1a:
x2=50-25(t-9).
Pdp s6: Doan 7h — 8h vdi x; = 10 + 40(t - 7)
Bogr 9h— 11k véi ko= 50— 25(t~9)

Thi du 1.8 ‘

O db thi hinh (H1.10), cdc khodng thoi
gian nao vdt chuyén dong thidng déu. Dua vao
dién tich ciia do thi cdc khodng do dé tinh dé
dai quang duong di duoc trong tiung khodng
ctia chuyén dong.

Bai giai

Cho dang clia do thi
Tim: 5= 8=
Phdn tich

Theo dinh nghia chuyén dong thing déu, phuong trinh md td moi
quan hé van toc¢ theo thdi gian 1a v = const, vi vay trong hé toa did v — 1
dudng bi¢u dién vdn téc clia chuyén dong thing déu 1a nita dudng: tidng

song song V4 truc hoanh.

Quing dudng di duge s = vt duge md td bing dién tich hinh chil nhat
dudc gidi han bdi hai canh v va t.

Gidi

Trén d6 thi hinh bén, hai doan tir 13h — 14h va 14h30ph — 16 @ng
vdi vt chuyén dong thing déu. Quing dudng di duge cta chuyén long
biing dién tich hinh chit nhat gidi han bdi hai canh v (0 - 40), (0 39) va
t (13 - 14), (14,5 — 16) (phin gach chéo).

5;=40x (14— 13) = 40km s2=30x(16-14,5) = 45:kn

Pdp s6: s, = 40km; s> = 45km

4. Chuyén djng clia vat trong cic hé quy chi€u khac nhau
Ggi1 y phudng phép:

— Chon hé quy chi€u thich hgp.

- Ap dung cong thitc cong van toc dé xdc dinh vin toc cia 74 t tong
hé quy chi€u da chon.
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+ N¢&u chuyén dong cung phuong cdc van toe cdng hodc ulr nhau.
+ N¢&u chuyén dong khdc phudng: dua vao gidn do véctd va cdc tinh
cha't hinh hoc hay ludng gdc d€ xdc dinh gid tri cdc véctd.

- Lip cdc phudng trinh theo dé bai dé tim cdc dai lugng theo yéu
cau cia bai todn.

Thi du 1.9
Mér nguoi chéo thuyén sang ngang mot dong song tit bén A dén bén
B. AB vuéng géc vdi dong séng. Néu nguoi do giit cho miii thuyén luén
lu6n theo hudng AB thi sau mot thoi gian t; = 10 phait, thuyén sé tdi diém
C J b bén kia cdch B mét doan s = 120m vé phia xudi dong. Néu nguoi
dy gitt cho miii thuyén luén luén chéch mét géc a so vdi hudng AB
vé phia nguoc dong thi sau t; = 12,5 phiit thuyén sé t6i ding diém B.
Hav tim:
a. Chiéu réng cia dong song
b. Van tdc ciia thuyén doi véi nudce
c. Van toc cia nude chdy doi vai bo song
d. goc o
Coi vdn 16¢ ciia thuyén doi vdi dong nude va nudc doi vdi bor song la

khong ddi. ) . =
Bai gidi o i
Cho: s=120m; t; = 10ph ¥, E /{ ;_. : *_'
= 12,5ph T/ ,. N\‘T
Tim: L =75 v =7 v, =75 a="? > -t >
Phdn tich Ay Ay
Trong ca hai hop d h K '
rong ca hai trudng hdp di va
g cd & ¢l (H 1.11a) (H 1.11b)

vé thuyén déu dong thdi tham gia hai
chuy&n dong: M6t chuyén dong so vdi dong nutde vdi vin toe v, va mot
chuyén ¢dng trdi theo dong nude véi van tdc v,. Tong hop hai chuyén
dong nay 1a chuyén dong cta thuyén so vdi bd song v = 14', + ;:
Phuong ciia vin tdc v cho ta bi¢t phudng cda chuyén dong tdng hdp clia
thuy€n. Trong trudng hdp thd nhat chuyén dong tong hdp clia thuyén
theo hudng AC (H1.11a), trudng hdp thi hai theo hudng AB (H1.11b).
Giai
* Trudng hdp 1 (thuyén t6i C sau thdi gian t))
Pudng di cia thuyén sang ngang theo hudng AB =L ta c6:
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L=t (1)
Pudng di cda thuyén urdi theo dong nude 1a BC = s
$ = Vply ' (2)
* Trudng hgp thit 2 (thuyén tdi B sau thdi gian t,)
Phan tich van toc v, thanh hai thanh phan: v, = vcosa theo hudng AB va
vz = visina theo phuong dong nudc, ta co:
L = vicosa. t; (3)
Thanh phin v = vsina bing va ngugce chi€u véi véi van tdc v, vi vy
thuyén khong bi troi theo dong nudc.
Vo= Vv sino 4)
Giai hé 4 phudng trinh trén ta c6:
L=—8 __200m;v =fi=2om/ph
-

L3 2 J
’2_"1

v =2 _12m/ ph;sina=vvi=0,6 = a=36"52"
!

n

Pdp s6° L = 200m; v, = 20m/pk; v, = 12m/ph; a = 36'52

Thi du 1.10
M{t thuyén mdy chuyén dong xudi dong séng vdi van toc 12 km/h. Gié

théi vudng goc véi dong séng. Nguoi trén thuyén nhin thdy ngon co cdm
ddu miii thuyén tao vdi phuong chuyén déng cia thuyén | goc
30’(H1.12). Hay tinh vin téc cia gio.
Bai giai:
Cho: v, = 12km/h = v, hudng l4

a = 30 v
Tim: v, =?
Phan tich ——s

Theo bai ra thi ta mdi bi€t (H1.12)
hudng clia vén toc gi6 v) (hudng
clia 14 cd ché&ch 1 géc 30" so vdi hudng chuyén dong clia thuyén). Van
toc clia thuyén so vdi bd song 1a V5. Nhu vy, van tdc cha gio ¥ so vdi
bd song sé la tong hgp cla van tdc gié so vdi thuyén va van toc cda
thuyén so vdi bd sdng ¢6 hudng vudng géc véi bd song. Ta dung hinh
binh hanh ¢6 hai canh la v, va v,.

Gidi
Xét tam gidc vudng OV,V, va OV,V, c6 géc 30" ta ¢6 :
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V) v, \EJ

TR AP )
& 2 “ 2
5 g e :-"2‘@ 1243 ~6.928km / h

I

Pdp s6: v, = 6,928 km/h

C. BAITAP TU GIAI
1.11
Hai 0t chuyén dong déu trén dudng thing theo cing chiéu. Otd tdi
¢ van 10c 36km/h, 016 con ¢6 vin tdc S4km/h nhung khdi hanh sau
Ol6 i 1 gidy. |
a. Vi€t phudng trinh toa do cho mdi 6td
b. Tinh khodng cdch tir di€ém khdi hanh dén diém gip nhau
¢. V& do thi trong hé toa dd x — ¢ cta hai 010.
*  Hudng dan va ddép sé. Chon gdc toa do tai di€ém khdi hanh, goc thdi
gian lic xe tdi khdi hanh. Phuong trinh toa do cda cdc xe la:
xe Otd tai: x, = 36t
xe 0td con: x2=0 (O<t< lh)vax,=54(t-1)(t> 1h)
Hai xe gdp nhau khi x; = x; = 108km

1.12
Hai doan tau chuyén ddng ngude chiéu nhau trén hai dudng ray
song song vdi nhau vdi cing van tdc 36km/h. Ngudi ngdi trén doan
tau 2 thay doan tau 1 di qua trudc mit minh trong 4 gidy. Tinh chiéu
dai cta doan tau 1.
Pip 56 | = 80m
Hudng dan: Vin e clia ngudi quan sdt ngdi trén doan tau 2 déi véi mat
dat 1a tong hgp clia van tdc ngudi d6 so vdi doan tau 1 va doan tau 1 so
vdi dat. Ap dung tinh cha't cong van tdc ta ¢6:

Vag =V H V)

trong dd vy va vy ngude chiéu va cé cang do 16n, tr do suy ra:
Vo = 2V|:} = 20m/s.
Chicu dai doan tau 1 s& 1a: 1= vyt =20m x 4s = 80m
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113
Mot can ciu ning mdt kién hiang, trong 2 phit kién hing dude ning
cao 18m ddng thdi dich tr trdi sang phdi 6m. Tinh do [Gn vin tOic kic
hang doi vdi mat dat (coi la chuyén dong thing déu).

Ddp 567 v = 1}\:']2 + 1’23 = 0,158 m/s

Huéng ddn: Theo (H1.13)
— Van toc di lén v,=18/120 =0,15m/s
— Van t0c di ngang v, = 6/120 = 0,05m/s

= V= Jv,2+v§ =0,158m/s

1.14
Lic 7 gio sdng, mdt ngudi di xe dap twr A
dén B véi van toc 15km/h. a) Lap phudng trinh chuyén dong clia xe dap.
b) Lic 11 gid thi ngudi di xe dap & vi tri nao?
Pdp sé: x = 15t; x = 60km

(HE LS

1.15
Mot xudng mdy di trong nude yén ling vdi van toc 30km/h. Khi xudi
dong tr A d€n B mat 2h va khi nguge dong tr B vé A mat 3h. Hay
tim: a) Quang dudng AB
b) Van td¢c dong nudc so vdi bd song
Ddp s6: Sy = 72km; vz = 6km/h
1.16
Hai b&n song A va B cdach nhau 70km, mdt cand khi xudi dong AB
nhanh hon 48 phiit so vdi khi nguge dong BA. Gid st vin t0¢ clia
cand so vdi bg song lic nude yén ling la 30km/h.
a) Tinh van tdc clia dong nudc
b) Tinh tng thoi gian cand khi di hét mot vong
Ddp 567 v = Skm/h; t = 4,8h
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D. BAI TAP TRAC NGHIEM

1.17
Trong cdc phuong trinh dudi ddy phuong trinh nao 1a phuong trinh toa
do ctia chuyén dong thing déu vdi van toc 4m/s

A. v=5-4(t-6) B. x=(t-3)2
C. s=2N D. x=5-4(t-4)
1.18

Hinh vé (H1.14) gdm 3 do thi toa do cta 3 xe X, Y, Z chay trén clng
mOt dud ng thing. Dua vao cdc do thi d6, hiy cho biét:
a. Xe nao cung khdi hanh véi xe X A xm)
b. Xe nao chay ngude chiéu vdi xe X
¢. Xe nao chuyén dong nhanh nhat
d. Khodng thoi gian ma xe Y phai
chay d& dén gip X:
A alxeZ;bixeZ;¢c)xeY; d) 1h
B.a)xe Y b)xeY; c¢)xe X;d) 12h

10 11 12

CaxeYvaZ;b)xeY;c)xeZ; (H1.14
d) 2lh
D.a)xeZ; b)xeY; ¢)xeX;d) 11h
1.19

Cung mdt ldc tai hai bén xe A va B cdch nhau 12km c¢6 hai 6t6 chay
cung chicu trén doan dudng thing qua A va B theo hudng tir A dén
B. Vam (3¢ 0td chay tr A 1a 60 km/h va cda 6t6 chay t B 1a 54
km/h. Chon b&n xe A 1a mdc, thdi diém xuit phat cda hai 016 1a mdc
thdi gian va chiéu dudng tr A dén B.

Vi€t phirdng trinh toa do clda moi 6 to trén quing dudng nay.

A. O15 chay tir A: x5 = 60t; Otd chay tir B: xg = 12 + 54t

B. O chay tr A: xa =12 + 60t; Otd chay tr B: xg = — 54t

C. O1d chay tir A: xa = 60t; Ot6 chay tir B: xg = 12 — 54t

D. O16 chay tir A: x4 = — 60t Ot6 chay tir B: xg = 12 + 54t
1.20

Cung mad: ldc tai hai bén xe cich nhau 102 km ¢6 hai 0td chay ngudge
chiéu nihau trén doan AB. Vin tdc cla 0td chay tir A 1a 54 km/h va cila
5t0 chay tr B 1a 48km/h. Chon bén xe A lam gdc toa dd, thdi di€m
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xui't phat ctia hai 6t 1am mdc thdi gian va chon chiéu dugng 12
chiéu tr A dén B. Viét phuong trinh toa dd, thdi gian hai 010 gif
nhau va dia diém gap nhau (cdch A) cda hai 6td trén doan ducing nay.
A. Otd chay tir A: x5 = 54t; Ot6 chay tif B: xg = 102 + 48t
thdi gian gap nhau: 1h30ph; di€ém gip nhau cich A 81km
B. Otd chay tir A: xa = 102 + 54t; Otd chay tir B: xp = — 48t
thdi gian gap nhau: 1h20ph; diém gap nhau cich A 72km
C. Otd chay tit A: xa = 54t. Ot6 chay tif B: xg = 102 — 48t
thdi gian gip nhau: 1h00ph; diém gip nhau cich A 54km
D. Otd chay tir A: x5 =— 54t. Otd chay tir B: xg = 102 + 48t
thdi gian gip nhau: 1h10ph; di€ém gip nhau cich A 63km

Chii dé 2: CHUYEN PONG THANG BIEN POI iU

I. TOM TAT Li THUYET

1. Chuyé&n dong bi&€n ddi - bién doi déu

*

Quy dao 1a mot dudng thing

§ Z ﬁf, —_

n . _ s

*  Vin toc trung binh V=—=— Vv, =—
O !

5 o it As - As

*  Vin toc tic thoi vV=—; = —
At At

(véc to van toc tic thoi cang phuong, cung chiéu vdi chuyén don g)
. ~ - = = V —V Av

*  Giatdc akhongdoi a=—*—"L=—
-1, Al

Gia tdc 1a dai lugng véctd c6 di€ém dat 8 v’it cung phuong ctmg chiéu
v, =V,

At
Chu y: Néu chon chiéu duong l1a chiéu chuyén dong:

véi véctd Av va c6 do 16n:  a =

+ Doi v&i chuyén dong thing bién ddi déu « = const
+ D3&i vdi chuyén dong nhanh din déu a >0
+ D0i vdi chuyén dong chim dian déu a <0

*  Vintoc v: ting, gidm déu theo thdi gian: v = v, + at
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(v 1‘1 van toc tai thdi dlem t=ty; vla vin toc tai thi diém t)
+ Nhanh dan déu khi a cling chiéu vdwg (avy > 0)

+ Cham dan déu khi a ngugc chiéu vdi vu (avy < 0)

| B
¥ Puong di: s=vnr+5at' (ty=14)

" 1
*  Toa do: X=Xxy+ Vot + Eatg

(N&u chon goc toa dd tring v4i vi tri ban dau thi xg = 0)
& ; - . A ~ - -~ 2 2
*  CoOngthuc lién hé gifta a, s, vi v —vy“ = 2as
+ NEéu chuyén dong nhanh dan déu ¢ vy = 0 thi vin toc cudi doan

duongla v, =+ 2as

+ Néu chuyén dong chdm ddn déu: khi vat dimg lai (v = 0) thi quang

o . Y
dugng vat didugcla s=--L
/ 2a
A a A X
4 = const
a>0
'y
0
(Hinh 2.1a) (Hinh 2.1b) a<0
(Hinh 2.1c)

* DO thi cda chuyén dong

+ D0 thi gia téc theo thdi gian 13 dudng thing song song vdi truc thdi
gian (H2.]la)

+ DO thi van téc theo thoi gian 1a nifa dudng thing c6 hé s6 goc 1a a
(H2.1b)

+ B0 tthi toa do theo thoi gian 1a mot dudng Parabol (H2.1¢)

2. Surditu do

* LA su rdi theo phuong thing ditng chi dlrc’)‘l tdc dung cua trong luc,
quj dao 1a mot dudng thing diing

*  Gia toc clia moi vat rdi ty do tai mot ndi déu bing g ~ 9,82m/s?

*  Van tdc roi: v =gt |
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; 1 .,
*  Pudng di: ¥l

3. Cong thite cong gia toc

‘ a;, =dp, +dy;
. PHUONG PHAP GIAI TOAN

A. PHUONG PHAP CHUNG

— Chon géc toa dd, chiéu duong, goc thdi gian, suy ra cdc diéu kién

ban diu ctia mdi vat chuyén dong.

- f\p dung cdc cong thitc da c6 (phu hgp v4i diéu kién bai todn).

— Lép phuong trinh toa d6 cia mdi vét tif phuong trinh tdng quat.
(trong trudng hgp bai todn giap nhau clia hai vat chuyén dong thing

bi€n ddi déu — khi hai vat gip nhau x, = X,).

— Gidi phudng trinh nay d€ tim cdc in s6 cda bai todn.

* DO thi cda chuyén dong.

+ Dua vao phuong trinh, xdc dinh cdc diém trén dd thi biing cach lip

mot bang bién thién.

+ V& do thi theo bang bi€n thién di c6, dang clia dd thi phu thudc vio

tinh chit cia chuyén dong.

- Do thia -t 1a dudng thing song song vdi truc thdi gian.

- D0 thi v —t1a dudng thing c6 do doc 1a a.

- DJ thi hudng 1én khi a > 0, hudng xudng khi a < 0 va ndm ngang
khi a = 0, hai dé thi song song cho biét hai chuyén d6ng co cing
gia tdc, dd thi cdt truc thdi gian khi vat dirng lai.

- Dd thi x — ¢t 1a mdt dudng parabol, giao di€ém hai dd thi 12 thdi
diém va vi tri gip nhau.

B. BAITAP MAU

1. Lap phuong trinh chuyén déng — Xic dinh thdi gian va dia di€m
gip nhau cia hai chuyén dong
Thi du 2.1

Hai xe chuyén djong nhanh dan déu trén cing mot duong thang dé di
dén gap nhau. Gia téc ciia ¢ hai xe déu c6 tri s6 tuyét doi la 2m/s’. Tai
thoi diém quan sdt (t = 0) vat 1 tai vi tri A ¢d van téc va = 2m/s hudng tix
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A dén B. Vat hai ¢ vi tri tai B cdch A 75m va dang ¢é van toc 3m/s hudng
tie B clén A (H2.1)

a) Viél phuong trinh toa dO - thdi gian ciia moi vat.

b} Sau bao ldu thi hai vat gdap nhau va gdp nhau tai diém cdch A bao

nhiéu?

Bai giai _— <
Cho: a = 2m/s’; va= 2m/s V Ve
AB = 75m; vg = 3m/s o «—)
xa=?; Xg =7, dia diém gip nhau? A
Phén tich

Hai chuyén dong trén cing mot dudng thing va xudt phdt cing mot
thdi gian, chuy€n dong cda hai xe ngude chiéu, véi dang bai nay ta chon
mot goc toa do chung, gde thdi gian chung, chiéu duong cho cd hai xe.

HZ2.1

Toa 10 ban dau clia mot trong hai xe biing 0, xe con lai bing khodng
cach gitta hai diém A va B, vin tdc¢ cia mot xe mang gid tri dudng (+)
va xe con lai € mang gid tri dm (-).
Giai
Chon truc toa dd trung véi AB gdc tai A, chiéu dudng tir A dén B,
gdc thdi gian ldc xud't phit ctia hai xe.
a. Phudng trinh toa dé — thoi gian cia cdc xe la:
xe A: Xas= 2+ ¢
xe B: Xg =75-3t-t
b. Hai xe gip nhau khi: xs=xp = 2t+t>=75- 3t *
Hay: 2¢8+5t-75=0

— 54725
Phuong trinh bic hai c6: A =25 +4.2.75 =625 = (= 5; 25
Khong nhdn nghiém c6 gid tri nhd thua 0 vi t khong am, chi idy

nghi€m thich hgp la: t=35s

Pia diém gip nhau cich A 1a: x4 =2.5 + 5° = 35m

Ddp s6: t = 55; x4 = 35m

Thi du 2.2

Mot var chuyén dong nhanh dan déu véi van téc ban dau
vo = I18km/h. Qudng dudng no di dugc trong gidy thit 5 la 4.5m. Tim:

a. Gia toc cua vat

b. Quang duong ma no di dugc trong 10 gidy.
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Bai giai:
Cho: vy = 18km/h = 5m/s
ss— S84 =4,5m; t=10s
Tim: a="s=?
Phdn tich
Cong thitc dudng di trong chuyén dong thing déu c& dan;

1 G i R % 2 e 5
§ = —z—afz +v,t. Theo dieu ki€n bai todn, ta khong thé dung trurc ti¢j
cong thitc nay dé€ tinh gia tdc a vi dé bai khong cho biét quing durdng d
sau 5 gidy ma chi cho bi€t quiang dudng di trong gidy thit nim. Tu
nhién, quing dudng di dudc trong gidy thit nim 13 hiéu sd cda quing
dudng di dugc sau 5 gidy va sau 4 gidy. Tir hi¢u sd nay ta ¢é thé tin

dudce cdc dai lugng theo yéu cau clia bai todn:
Gidi

a) Quang dudc di dudc sau 5 gidy la: s =% aty” + vyl

. p— I
+ Quing dugc di durgc sau 4 gidy la: s = -2~af4 + Vol
+ Quang dugc di dudc trong S gidy tha 5 1a:
1 |
$; — 8, = 50!52 + Vvl — (Eatq' + vyl ) = 4,5 (m)

=2l =8, )4+ 2Us, =5, )

A |
Thay s& vao ta dude a ~— (1 m/s’
b) Quang dudng ma vat di dugc sau 10 gidy la

Toedotacd a=

1
5= -Em,c_2 +Vot,, = S = 45m
Ddp s6: a=-0,1m/s*; s = 45m

2. Baitodn vé do thi cia chuyé&n dong bién ddi déu
Ggi y phuong phap:

+ Lap bang tri s6 cdc diém dic biét tir cdc phuong trinh ch‘uyén dong
nhu: phudng trinh van tdc¢, phuong trinh gia tdc va phuong trinh toa do.

+ Dua vao béang tri s, v& do thi trong cdc hé toa dd khdc nhau tuy
thudc vao yéu ciu clia bai todn:
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~ DO thi gia 8¢ — thoi gian 1a dudng thing song song vdi truc thdi
giari

— P6 thi van tdc — thdi gian 1a dudng thing ¢6 dO doc bing a. (néu
dd thi hudng di 1én a > 0; hudng xudng dudi a < 0; dd thi niim ngang
a=0.

- Hai dd thi song song bi€u dién hai chuyén dong cé cung gia toc.
Giao diém cta dd thi vdi truc thdi gian la diém vat ding lai. Hai d0 thi
cdt nhau 1a hai chuyén dong ¢6 cling vén tdc.

— B0 thi toa do theo thdi gian 13 mdt dudng parabol (giao diém cia
hai d thi 1a di€m gip nhau cda hai chuyén dong)

Thi du 2.3
Mot chuyén ddng c6 do thi nhu hinh vé (H2.2):
a) Hday néu tinh chdt ciia moi giai doan chuyén dong.
b) Tinh gia téc trong mdi giai doan chuyén dong, Iap phuong trinh van
toc cua chiing.
c¢) Tinh quang duong vit da di duoc.
Bai giai
Cho: do thi chuyén dong

Xdc dinh: gia tGc; lap phuong trinh 20)
va tinh quang dudng s. 5

Phdn tich

D4 thi bi€u dién s phu thudce cida
vdn téc — thoi gian ¢la chuyén dong. Vi 5
dd thi ndm trong géc phian e thd nhat
nén trong cic trudng hop ta déu co v =0
vi vdy tinh chat chuyén dong sé do gia
toc quyét dinh.

I
1
I
1
]
L]
L]
i
i
i
|
i
]
|
|
i

Giai
a) Tinh chit cia chuyén dong:
+ Giai doan 1: dd thi song song vdi truc hoanh (a,= 0): vit chuyén
dong thing déu.
+ Giai doan 2: @b thi doc di 1én (a; > 0): vat chuyén dong thing nhanh
dian déu.
+ Giai doan 3: dd thi.ddc di xudng (a3 < 0): vat chuyén dong thing
chim din déu.

25



b) Tinh gia to¢ va viét phuong trinh vén tdc:
+ Giaidoan 1:a, =0, suyrav, =5 (m/s)=const (0 <t<2s)

P 20—— 5 ~ ~ ~ ~
+ Giai doan 2:a; = e 7.5m/s*, suy ra phuong trinh van toc la:

vo=75(t=2)+5=7,5t— 10 (m/s) (2s <t < 4s)
+ Giai doan 3: Vin tdc gidm dan theo thdi gian nén chuyén dong
- ” — 2 b - ~ ~ -
cham dan vdi gia toc a, = % =—-5m/s”, phudng trinh van 162 la:

vi==5(t=4)+20=-5t+40 (m/s) (4s <t <8s)
¢) Quing dudng vat di dudc trong mbi giai doan
+ Giaidoan 1: S;=wli=53x2=10m

+ Giai doan 2: S; = 5(4-2)+ %7,5(4 ~2)* =25m

+ Giai doan 3: S;=20(8-4)- -;5(3 —4)* =40m
viyS=S,+S;+S3=75m
Ddp sé6: S = 75m

Thi du 2.4

Mét thang mdy chuyén dong tx tang 20 & do cao 125m di xudéng ting
thit nhdt (¢ mdt dat) theo 3 giai doan lién tiép (H2.3):

— Xudt phdt khéng van téc ban ddau va chuyén dong nhanh dan déu,
sau 25m thi dat duoc vin téc 10 m/s

— Chuyén djong déu trén doan duong 50m ké tiép

— Chuyén djong cham dan déu va ditng lai & tang thit nhat.

1. Ldp phuong trinh chuyén dong cia mbi giai doan

2. Vé db thi gia tdc, van tdc, toa dj ciia mdi giai doan chuyén ding.
Bai gidi T
Cho: vj=0:8i =25m: ¢
vi=10m/s; S, =50m;S=125m
Tim: x1 =0 % =2, X3=7
Vé cicdbthia—t,v—1;x—1t

L

Phén tich | v+
Theo bai ra thi chuyén dong dudc phin ra ZZZZZ7777777777777
thanh 3 giai doan c6 cdc tinh chat chuyén (H2.3)

dong khac nhau vdi cdc doan dudng di biét.
Duva vao tinh chdt clia chuyén déng va du kién ban diu (cho vén toc
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cudi doan 1) ta ¢6 thé xdc dinh duge van toc diu va cudi cla ca 3 giai
doan va tir do ta ¢o thé xdc dinh dude gia tdc¢ va thdi gian chuyén dong
clia moi giai doan.

Giai
I.  Phuong trinh chuyén dong:
+  Giluidogn I:
> 2 i’ 102 )
v, —v, =2a,5, >4, = /... I, WP
25 225
Thoi gian chuyén dong cla giai doan 1 1a:
ST
a 2
o Iy,
Phuong trinh chuyén dong: x, = ;a,r =it (0 <t<5)
+ Giaidoan 2: vo=v, =10m/s
4 = -5-2— — 2-9 — 5_5‘
ooy, 10
Phuong trinh chuyén dong cia doan 2 la:
X2 = Vot = tp2) + X2 = 10t -25 (5s <t S]OS)

+ Glai doan 3:

Quinz dudng va van toc thang chuyén dong trong giai doan 3 1a:
S3=125-50-25=50m
voiz=Va=v,; =10m/s

- 1«*53 = 10°

2s,  2.50

Thdi gian chuyén dong cla giai doan 3 1a:

g = - Vyq :FIO:IOS

a, =1

Gia téc ctia chuyén dong sé 1a: a, = =—1m/s’

Viy rhuong trinh chuyé€n dong cla giai doan 3 1a:
2

X, = ~-;-(: ~10)% +10(f =10)+75 = -ii +200-75 (10s<t<20)

2. Cic dd thi cda chuyén dong;

+ D) thigia tdc:
Thomg ké gia to¢ trong 3 giai doan nhu sau:
a;=2m/s” (0 <t <5s);
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a;=0(5s <t <10s), (/s
ay=-— lm/s* (10s < t <20s) 5
Suy ra do thi (H2.4). a

+ Do thi van tdc:
Két qud tinh ¢ trén cho ta !
bang tri s& va dd thi (H2.5) ' (H2:4
= VYa=; » :
t=5s: vi=10m/s
t=5s: vy =10m/s; t=10s: va=vg2 =10 m/s
t = 10s: vy3 = 10m/s; t=20s:v3=0
+ P& thi toa do: T cdc phudng trinh chuyén dong ctia mdi gi:ai doan
thdi gian tudng @ng, do thi toa dd dudc vé nhu (H2.6):

4 v(m/s) “x(m)
125-——-: ________________ .
10 (3 :
vi/ i 75f--------=; 1 5
: (2) ! !
| P ! !
» l ! | L
2 : - .
y Y & . 5 10 200 1(s)
(H2:2) (H2.6)

3. Bai todn vé vit roi tu do
Gdi1 y phudng phap:

Su roi tu do cling 12 mdt dang clia bai todn chuyén dong bién doi
déu vdi gia toc § goi 1a gia toc trong trudng) va thudng ¢6 van the ban
diu v, = 0. Phudng trinh rdi ciing gidng nhu phudng trinh chuy&n dong
thing bi€n d3i déu trong d6 x dudc thay the bing y va quing dudng s
bing h. Thong thudng, khi gidi bii todn dang nay ta thudng chom chi¢u
duong tir trén xudng, goc toa dd ngay tai diém roi va goc thdi ggian lic
vt bit dau roi
Thi du 2.5

T mdt ddt ta ném m{t vat lén cao theo phuong thdng ditng vdi van
téc ban dau vy = 25 m/s. L4y g= 10 m/s°. Hay tim:
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a. Pé cao cue dai vat dat duge va thoi gian dé vat lén dén do ceo
cuc dai nay
b. Van tdc liic var roi trd lai dén mdt ddt va thoi gian 1 liic ném dén
liic vt roi trd lai dén mdt dat.
Baii giai:
Cheo: v =25 m/s; g =10 m/s’
Tim: b= v 5 iy=7 ta=T?
Phcdr tich
Vi loai bai tip nay ta ¢6 thé gidi biing hai cich:

Cdcch tmt nhdr: Ta chia chuyén ddng cda vat thanh hai giai doan:

a. Gizi doan 1: vat chuyén dong ién trén tf lic ném dén lic dat dén do
cao cuc dai hy. Trong giai doan nay, vat chuyén dong cham dan déu vdi
gia tOc—g vdi vin tdc¢ ban diu vy,

b. Giul doan 2; vit chuy(ﬁzn dong rdi tv do khong van td¢ ban dau tir do
cao cu¢ dai heg nhanh din déu vdi gia toc g.

D¢ gidi theo cdch ndy ta dp dung cdc cong thic vé chuyén dong
chdim cin cho giai doan 1 (thdi gian t;) va rdi tv do cho giai doan 2 (thdi
giam 15 ta s€ tim duge cdc yéu ciu cia bai todn. Tuy nhién cdch gidi nay
¢6 1thé ip dung cho cdc bai tdp don gidn, nhung ddi vdi cdc bai tip phic
tap' hda (nhu bii todn nhiéu vit cing ném | lic) thi gidp khong it kho
khiin.

Gidi.
Ta diém ¢6 do cao cyc dai:
v=yvy— gl = 0=1 = \"{)/g =25/10=12 5%

X . |
+ B cao cuc dai: heyg = vy, *Egr,‘ = Hp=31.2%m

+ Van 8¢ vatkhi roi cham ditla: v= \Eghmr =62.5 = 25m/s

2 _ 625 =2,5(s)

B
+ Térg thdi gian t lic ném dén lic rdi vé datla ¢ =35s

+  Thii gian roi o hyy xudng datla: 1, =

Cacch twt hai:

Co chuyén dong ctia vét 1a chuyén dong tdng hdp cia hai chuyén
domg theo ciing phuong thing ditng: mot chuyén dong déu di 1én vdi van
toc vy 'a mot chuyén dong roi tv do xudng dudi.
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Chon gdc toa do tai mat dit: sau thdi gian t, vat 1én cao dude: mot
doan h; = vyt (theo chuyén dong thd nhdit) va rdi dude modt cdoan

l 5] o E ~ - . . Mg : s
h, zggl”xuong dudi (theo chuyén ddng thit hai). Sau thdi gian 't vit

» e " ~ l p
cdch mdtdit mot doan: h=h,-h, = v - S8

Nhu vay, néu coi dudng di cda vit sau thdi gian t 12 khodng cdchh ctia
vat d€n mat dat sau thoi gian do thi cong thic trén s¢ mo ta trang: thai
chuyén dong ctia vat k& tir lic vat bi ném Ién dén khi rdi tdi mat dat,
diéu nay cling ding cho trudng hop: v = v, — gl.

Piy la cdch gidi thong dung, nhat 1a doi vdi cde bai tap phic tap
Gidi:
Phudng trinh dudng di va van toc cltia chuyén dong la:
= v, — %—grl va v=v,— gl

.

+ Tinh heg va t; giong nhu cdch thit nhiat con t; ta ¢6 thé tinh tir:
] > " "
h= vy, - 5 gty” (khi roi dén mat dat h = 0).

Gidi phuong trinh bic hai ddi v&i ty ta ¢6: ;= 0; v 11, =8,75 s
chon nghiém t, = 8,75s (thod min diéu kién t > 0)
+ Vian tdc vat khi rdi tdi mit dat.
V=vo—glh=vo— g (2vy)g =—-vy=25m/s
Dau (=) chitng té van toc ngude chiéu vdi vin toc ném 1én.
Pdp s6: a) h.g= 31,5m, t; = 2,5s; b) v = 25m/s, t> = 5s
Thi du 2.6
Trong mot chuyén dong roi tu do ciia mot vat khong van téc ban dau,

van toc trung binh cia vat roi trong gidy cudi cing lon gdp $v,
déi van téc trung binh ciia né trong gidy lién trudc do Vs
(H2.7).

HGi thoi gian vat rai. Léy g = 10 m/s’. 1Yz
Bai giai
Cho: vy =0, Vib m) = 2V:b (n-1) Vit

g =10 m/s’
Tinh: (=7 1AE
v
(H2.7)
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Phan tich

Bai ra chi cho ta biét cdc gid tri trung binh ctia vin toc chuyén dong
trong hai gidy k€ ti€p nhau ma khong bict vin toc tai cdc thdi diém nay
(ddc bi¢t 1a van tdc cudi cha gidy cudi cing v3). Tuy nhién, (¢ xdc dinh
dudgc thdi gian rdi ta phdi xdc dinh duge gid tri vin tOc vy sau do thay
viio phuong trinh chuyén dong dé xdc dinh van t6¢ trong chuyén dong
rdi {vdn tdc v, = 0) va tir d6 rit ra thdi gian rdi t.

Gidai
+ Vin toc trung binh trong gidy cudi va gidy ke lién trude do dude
P . X Vv, +V i V.o4v
xac dinh tr: Vi Sl va PR it |
: thin) 2 thin-1) 9

Theo bai ra:
vty v, +w

Vib(my = 2Vib (n-1y hay 2 = V3=2vi+V;

2
Mit khictaco:va=v + g (vdit = ls)
va vi=vV|+2g (v3it=2s)

Thay vio trén ta co: v, =g/2 = v3=2,5g = gt
Vi vy t=235(8)
Ddp s6: t=2.5(s)

C. BAI TAP TU GIAI

2.7
Mot 616 chuyén dong chim din déu 1én ddc dai SOm. Biét riing vén
0c¢ tai chan doc 1a 18km/h va vin 8¢ cudi doc 1a 3m/s. Hiy tim gia
‘0¢ va thoi gian 1én ddc clia Ot6.
Ddp 56 a = -0,16m/s”; t = 12,55
2.8 , :
M6t vat chuyén dong nhanh din déu di duge nhitng quing dudng
5] = 24m va s = 64m trong hai khodng thdi gian lién ti€p biing nhau
4s. Hay xdc dinh vdn toc ban ddu va gia toc cla vat,
Pdp s6: a = 2,5m/s*; vy = 1m/s
29
Sau 10s, van toc clia mot doan tau gidm tr S54km/h xuong 18km/h,’
i€p theo la chuyén dong déu trong 30s. Sau cling né chuyén dong
chim din déu va dirng hin sau 10s. Tim gia td¢c mdi doan dudng.
Pdp 56 a = —1m/s°; 0; —=05m/s°
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2.10
Chuy&n tau thong nhit SE1 r&i ga Ha ndi nhanh dan déu vdi gica t6¢
a, va sau khi di dude lkm thi gia toc cla né 1a a,. Bi€t ring, trén
doan dudng thi nhat vin tdc cda tau ting dude Av, con trong <doan
dudng thit hai van tdc clia tau chi ting duge Av' =1/2Av. Héi gica (8¢
trén doan dudng nao 1dn hon?
Bdp sé: a> > a,

2.11
Phuong trinh chuyén dong ctia mot vit ¢6 dang:
x =80 +50t+ 10  (cm;s)
1. Tinh gia t¢ cta chuyén dong.
2. Tinh van toc clda chuyén dong lic t = 1s
3. Xdc dinh vi tri cda vat lic né dat duge vin toc i30cm/s
Dap s6: 1) a=16m/s";2)v=2,1m/s°: 3) x = 55cm
212
Chuyén dong cia mot vat dude mo téd biing phudng trinh:
x = 4% + 20t {cm; s)
1. Tim quiang dudng vat di duge trong khodng t; = 2s dén t = 5s
tr do suy ra van toc trung binh trong khodng nay.
2. Tim van toc luc 3s
Pdp s6: 1) s = 144cm; vy, = 48cm/s. 2) v, = 4dem/s
2.13
Hay vé trén cung mot hé truc toa dd cdc dd thi van tdc — thoi gian
ctia hai vat chuy€n dong thang bi€n ddi déu nhu sau:
+ Vat (1) c6 gia toc a; = O,Smfs"‘ va van t0c dau vy = 2m/s
+ Vit (2) ¢6 gia tdc a; = —1,5m/s” va vin tdc dau vy, = 6m/s
a. Cin c vao d6 thi, hdy xdc dinh: sau bao lau thi hai vt ¢6 vin
toc bing nhau.
b. Tinh doan dudng ma mdi vat di dugc cho tdi lic do.
Ddp sé: a) t = 2s; b) s;= 5m ;5= 9m
2.14
Céc giot nude rdi tf mai nha xudng sau nhitng khodng thdi gian bing
nhau, khi giot (1) cham dat thi giot (5) bdt diu rdi. Tim khodng cdch
gitfa cdc giot k& ti€p nhau, biét ring mai nha cao 16m (1ay g = 10m/s?).
Pdp 56+ (1=2) = Im; (2-3) = 3m ; (3-4) = 5m :(4 -5) = 7m.
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215
Hai giot nudce rdi ra khoi 6ng nhd giot cach nhau 0,5s.
a. Tinh khodng cdch gitra hai giot nudc sau khi giot trude rdi dudgce
0087 Ls: 1,58
b. Hai giot nudc téi dat cdch nhau mot khodng thdi gian bao nhiéu?
(lay g= 10m/s®)
Pdp s : a) 1,25m; 3,75m; 6.25m; b) 0,5s

2.16
Mot thang mdy chuyén dong 1én cao vdi gia tdc 2m/s’, Luc thang
mdy ¢6 van i0c 2,4m/s thi tif tran thang mdy ¢6 mdt vat rdi xuong.
Tran thang mdy cdach san 1a h = 2,47m. Trong h¢ quy chi€u gin vdi
mit dat. hiy xdc dinh:
a. Thdi gian roi.
b. DJ dich chuyén ciia vat.
¢. Quang duong vat da d: dugce .
Pdp 56~ 0,64s; -- 0,52m; 1,06m.
D. BAI TAP TRAC NGHIEM
2.17
Mot chdt di€ém chuyén dong theo truc thing ding, chiéu duong
hudng lén cao v3i phuong trinh toa dd:
x = 20t - 5¢°
Tum két ludn SAI trorg s6 cdc két ludn dudi ddy:
A. Chit diém nay chuyén dong chiam din vd&i van td¢ ban diu 1a
vo=20m/s va vdi gia toc 1a a = ~10m/s” |
B. Chat di¢m nay chuyén dong nhanh dan déu vdi van tdc ban diu
la: vo=20m/s va vdi gia tSc 12 a = 10m/s’ .
C. Chdt di€m ndy chuyén 46ng chAm dan déu vdi van téc ban diu
1a: vp = 20m/s va vdi gia tdc 1a a = —Sm/s” .
D. Chit di€ém nay dudgc ném thing ditng 1én cao chuyén dong cham
dan déu tdi do cao cuc dai 20m thi bit dau roi tu do.

2.18
Mot chit di€ém chuyén ddng thing-cé phuong trinh toa do la:
x=—1,5¢ +6t+2
Tim két luan SAI trong s cdc két ludn dudi day:
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A. Vin tdc clia chat diém bing 0 vao lic t = 2s k& tir khi bdtt dau
chuyén dong, khi dé n6 & cach goc toa A 8m.
B. Chit diém chuyén dong chim din déu tdi khi vin tdc¢ bding 0
thi chuyén dong nhanh dan déu theo chié¢u ngugc lai.
C. Chd't diém nay chuyén dong chim dian déu vdi vin tdc déiu la
vy = 6m/s va gia toc a = —3m/s’.
D. Khi bdt ddu chuyén ddong, chat diém & cdch goc toa do 2rm vi
cd van toc 1a vy = 6m/s.
2.19
Vao thdi diém t = 3s, tai toa dd x = 52m, phuong trinh vin toc: ctia
mot chit diém chuyén dong thdng la: v =2(4 + )
Tim két ludn SAI trong s cdc két ludn duci day:
A. Vao thdi di€m t = 0s thi vat d cich goc toa do 10m, ¢6 v tdc
vo = 8m/s va gia toc ay = 8m/s°.
B. Vio thdi diém 1s sau khi bt dau chuyén dong thi vat § «cich
goc toa do 1a x; = 18,66m va ¢cd gia toc a = 12m/s> .
C. Chat di€ém nay chuyén dong nhanh din déu.
D. Phuong trinh toa do ctia chat diém nay 1a:

x=%12 +8t+10

2.20
Vi tri cta diém M trong hé truc toa do vuong goc Ox, Oy duge xdc
dinh bdi OM{x = 2t; y = t* +3}
Tim két ludn SAI trong s cdc két lugn sau:
A. Tai thdi di€m t = 2s thi van toc cda vat 1a v =4,47m/s.
B. Tai thdi diém t = 2s thi M & cdch gdc toa dd OM = 1 Im
C. Phuong trinh quy dao ctia diém M 1a y = x*/ 4 + 8 va ¢o dang
Parabon.
D. Tai thdi diém t = 2s thi gia toc clia vat la a = 2m/s°.

2.21
MOt vién dan duge bin thing ding 1én cao tf mit dat (xg = 0) vdi
vin td¢ ban dau 200m/s va chuyén dong chim dan déu vdi gia toc
a=- 10m/s’.
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Tim két ludn SAI trong s6 cdc két ludgn sau:
A. Sau khi bin 30s thi toa dO ctia vién dan la 1500m.
B. Phudng trinh chuyén ddng cta dan la x = - 10t* + 200t
C. Sau 40s thi vién dan dat van toc v = -200m/s.
D. Pan 1én d&n d6 cao ti da 200m thi bit dau roi xudng.

Chii 43 CHUYEN PONG TRON PEU

. TOM TAT Li THUYET

¥ Quy dao [a mot dudng tron

*  Vintoc dai v ¢6 do 1n khong dai,

¢6 huéng nim theo ti€p tuyén vdi quy dao
(v = oR)

¥ Van toc géc o ¢ do 16n khdng doi:

[o]: (rad)
@ = 9 _ 2m! [w]: (rad/s) (H3.1)
{ [t]: (s) va n la sO vOng quay trong mot gidy
*  Gia toc hudng tam: a, = ‘E = Ro)’
*  Chu ki quay: T=2n/o, tinsé n = 1/T
2R

* Liénhégitav,ovaT: v=0oR=2mnR = —

Il. PHUONG PHAP GIAI TOAN

A. PHUONG PHAP CHUNG

Chuyén dong tron déu la chuyén dong trong dé hudng cia véctd van
t6¢ ludn thay doi, vi viy gia tdc clia chuyén dong c6 gid tri khdc 0 va ¢6
hudng vao tdm cua quy dao. Bai tip dan{; ndy chd yéu dp dung cdc
shuong trinh cda chuyén dong tron nhu: phuong trinh vin td¢, phudng
tinh gia toc hodc cdc cOng thite vé chu ki quay, tin s8... va cdc mdi lién
1& gitra cdc dai lugng trén tr d6 suy ra cdc dai lugng chua biét.

Luu y: Trong trudng hop vat vita chuyén dong tron déu vira chuyén
t6ng tinh ti€n thi ¢6 thé xdy ra cdc trudng hop:
~  Khi vit ¢6 hinh tron lin khong trugt thi dé dai cung quay ctia mot
liém trén vanh bing quang dudng di dudc cla né.
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+ Vin tdc cia mot di€ém ddi vdi mat dat duge xdc dinh biing con.g thu
cong van toc.

C. BAITAP MAU
Thi du 3.1 .
Mot dong ho co kim gio dai 3cm, kim phiit dai 4cm (H3.2). So sdnh
vdn téc géc va van téc dai cia 2 ddu kim trén.
Bai giai:
cho:_lgiicm; Iph = 4cm

w vV <. %
Tim; £ =92 =9
@, v

(H3.2)

Phdn tich

Cidc bai todn vé chuyén dong ctia kim dong hd thudng cho ta thén
mot s& dit kién bd sung cho bai todn nhu: Chu ki cda kim gi
Ty = 12x3600s, cta kim phut Ty, = 3600s va cia kim gidy T, = 60s, v
viy cdc mdi quan hé cda cdc kim nay thudng c¢6 thé suy ra thidng qu:
cdc cong thic lién hé€ gitta cac dai lugng con lal.

| Gidi

Trong mdt gid, kim phit quay dugc mdt vong va kim gid quay dudc

1/12 vong, vi vay ta co:

S Py ms b R"”,w”" =i.12=16
0, @, v, R, o, 3
., 0, Von
Pdp 56t —*=12; 2 =16
w, v,
Thi du 3.2 N e oy

-=z==]
/

s
b

cdu va di dugc 20m trong 2s. Mdt cdu cong
véng lén trén, bdn kinh cong ciia mdt cau
la 200m (H3.3). Hay tinh gia téc cia 614.
Bai giai:

Cho: s=20m:t=2s5; R = 200m

Tinh: a =?

M{t 6t6 chuyén djng déu trén mot mdt )

L
e
e -
e

36



Phan tich:

Xc¢ chuyén dong déu trén doan dudng ¢6 ban kinh cong xdc dinh vi
viy la ¢ the tinh dude gia to¢ clia xe hudng vao tim theo c¢Ong thire da
bict a = v/R. Tuy nhién, vin toc dai (v) cia xe chua biét, nhung ta ¢6
thé xdc dinh dude nd thong qua quing dudng di s va thdi gian t.

Gidi
Vi 010 chuyén dong déu nén van toe dai duge xdc dinh:

v:izz—o-:l()m/.s
i 2

Vi quy dao chuyén dong Ia tron nén gia tdc clia 6td dude xdc dinh tr
cOng thyue: = L™ —]—0— =0.5m/s’

- R 200

Pdp s6: a = 0,5m/s”

Thidy 3.3

Mot vién bi budc vao dau mot sgi day dai 1,6m, dau kia cia soi day
buéc c6 dinh vao mét cdi cot thang ditng. Vién bi dugc lam cho chuyén
dong tron déu xung quanh cdt vdi 24 vong mot phiit va soi ddy ludn tao
vdi coc mét goc bing 30" (H3.4).

Hay tinh gia téc cia vién bi.

Bai giai:
Che: 1= 1,6m; o = 30"

n = 24vong/phut
Tinh gia toc: a =?
Phan tich

Giong nhu cdc bai todn trén, gia toc
ctia chuyén dong dudc xdc dinh bing cdch
dp cung cong thitc di c6 a = ’R.

Litu ¥ riing bdn kinh quy dao ¢6 thé
xdc dinh dude nhd vao diéu kién di cho clia bai todn.

' Giadi
Biin kinh qu§ dao chuyén dong clia vién bi la:
R=BO=AB/2=1/2=0,8m

Vi vién bi chuyén dong tron déu nén gia tdc cia chuyén dong la gia

toc Wwdng tam ¢6 dd 16n bing:
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2r.24

a=wR= (2nn)2R o= ( ) 0.8=>5m/s’

” ~ :
Dap s6: a = S5m/s

D. BAITAP TU GIAI

34
Binh mdt xe honda quay déu 100 vong trong thdi gian 2s. Hldy xdc
dinh:
a. Chu ki, tin s ctia chuyén dong.
b. Vin tdc gbc clia banh xe.
Ddp s6: T = 0,02s; n = 50Hz; @ = 314 rad/s

3.5
Mot dia tron ¢é bdn kinh R = 60cm, quay déu vdi chu ki T == 0,02s.
Tim vén toc dai cia mot diém nim trén vanh dia.
Pdp s6: v = 188,4m/s

3.6
Mot 616 qua khuce quanh 1 mot cung tron bdan kinh 100m vvdi vin
tdc 10m/s. Tim gia td¢ hudng tim tac dung vao xe.

Pdp s6: a;, = 1 m/s®

A
3.7
MGt vanh tron lan khong trugt trén mot
dudng thang nim ngang vdi vin tdc . o -
khong doi v. Hay xdc dinh van tdc e
thdi so vdi mat dit cda cdc diém A, B, 7 ”

C, D ¢o vi tri nhu hanh vé (H3.5): (H3.5)
Ddp sé- v, =2v;vy=vy2; v, =0
vavp=vy= 1'\/5
3.8
Cho cdc dir kién sau:
Bdn kinh trung binh cia Trdi P4t: R = 6400km
Khoang cdch Trdi Bat — Mt Tring: 384000km
Thoi gian Trdi Pat quay mot vong quanh né: 24 gid
Thai gian Mit Tring di mot vong quanh Trdi Dat: 2,36.10%.
Hay tinh:
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4) Gia t0¢ hudng tim ctia mdt diém G xich dao.
b) Gia td¢ hudng tdm cda Mit Tring trong chuyén dong quanh
Trai bat.
Ddp 567 a,; = 0, 034m/s’: a,, = 27.10  'm/s°

D. BAITAP TRAC NGHIEM
3.9,
MOt ngudi 1di 6 to dang chay trén doan dudng thing vdi vin toc
v = 60km/h thi thiy bién bdo sdp tdi dudng vong ¢6 bdn kinh R =
100m va van toc¢ cho phép trén dudng vong 1a v’ = 20km/h. Néu tir
bié¢n bdo dén diém bdt div dudng vong bing 100m thi k&t ludn nao
trong sO cdc k&t ludn dudi day 1a SAIL:
A. Vin t6¢ goc trén dudng vong 1a o = 0,055 rad/ s
B. Ngudi ldi phdi chuyén dong trén quing dudng 100m khi dén
dudng vong vdi gia tdc trung binh a = — 16km/h’.
C. Gia to¢ hudng tam trén dudng vong 13 a’ = 0,31m/s* .
D. Thdi gian chay trén quiang dudng gidm vin tdc 1a t = 9s.
3.10.
MGt vé tinh dia tinh ding trong thong tin VTD bay trong miit phing
quy dao cda Trdi Pat nhung ludn ludn "ding yén" so mit dit. Cho
bi¢t bin kinh ctia Trdi PAt1a R = 6400km, tich ctia hiing s6 hap din
G va khdi lugng M ctia Trdi Pat 12 G.M = 40,2. 10" Nm% kg (van
to¢ song VTP v = 3.10°km/s).
1) Tinh vin tdc dai ctia vé tinh & do cao h = 36000km.
2) Tinh vin tdc nhd nhit dé phong vé tinh tir mat dat 1én quy dao.
3) Canmdy v¢ tinh d¢ lién lac VTD véi toan bd viing xich dao.
4) Thai gian t6i da d€ truyén tin biing séng VTP qua vé tinh.

A. 3) Cin (31 thi€u 3 vé tinh dit tai 3 tam gidc déu noi ti€p clia quy
dao tron bdan kinh 36000km.

B. Thdsi gian tdi da d€ truyén tin hiéu qua vé tinh 1a 0,012

C. Vin tdc dai vé tinh ¢ do cao 36000km 13 v = 2,6 1km/s.

D. Vin t6¢ nhé nhdt d€ phdng duge vé tinh tir mit dat 1én quy dao
2 v = 7,92 kmis.

=
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Chuong 2 .
PONG LUC HOC CHAT PIEM

Chii dé 4 ‘ 9
CAC PINH LUAT CUA NEWTON VE CHUYEN PONG

I. TOM TAT Li THUYET

1. Luyc va khéi lugng

a) Dinh nghia: Luc la mOt dai lugng vat li dac trung cho su tic ddng
clia vat nay 1én vat khdc, két qud 1a truyén cho vit mdt gia toc hode iam
cho vit bi bi€n dang.

Luc 12 mot dai lugng véctd ¢6 gde dit vao vit, ¢ hudng triing vdi
hudng ctia véctd gia tGc ma luc truyén cho vit, ¢6 dod 1dn ti 1& v§i do I6n
cla gia toc nay. Pdn vi luc 1a Niuton (N).

b) Luc cén bdng: Khi mot vat chiu tdc dung ctia nhiéu luc nhung chiing
gy ra cdc gia tdc khit 1an nhau goi 1a cdc luc cin biing nhau.

Khi vat chiu tdc dung cia cdc Iuc cin bing (hdp luc biang khong) thi
vat ding yén hoic chuyén dong thing déu.

c) Khéi lugng 1a mot dai lugng vé hudng dic trung cho mir¢ quin tinh
clia mdi vat. Pon vi clia khdi lugng 1a kildgam (kg).

2. Cic dinh luit ciia Newton vé chuyén dong
a) Dinh ludt 1: Khi khong chiu tdc dung ctia luc nao hodc chiu tic dung
clia cdc lyc cin bing, mot vat dang ding yén s€ ti€p tuc dirng yén, dang
chuy€n dong sé ti€p tuc chuyén dong thing déu.
F=0->a=0
b) Dinh ludr 2: Gia toc cia dt vat ti 1& thudn véi luc (hay hdp luc) tic
dung vao vat va ti 1& nghich véi khi lugng cia vat.
a= —}i hay F =ma

m
¢) Dinh ludt 3: Trong moi trudng hdp, khi vat A tic dung vao vat B mot
luc thi vat B ciing tdc dung lai vat A mét Iuc. Hai lyc nay la hai luc truc
doi: F, =-F,

(hai luc truc doi la hai lyc bang nhau vé dj 16n, ciing phuong rgugc
nhau vé hudng nhung ddat vao hai vt khdc nhau)

—_—
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Il. PHUGNG PHAP GiAl TOAN
A. PHUJONG PHAP CHUNG

Phudng phdp chung dé gidi bai tap trong phan nay chi y€u dua vao
modi quan hé gita lue tdc dung F vdi cde dai lugng dong lize mo td |
chuyén dong nhu: quing duting di s, vin toc v, gia t0c a va thdi gian
theo sd do sau:

F —p a ————D-' s. ¥, 1

Cidc budc tién hanh dé gidi bai todn ¢6 thé tém tdt nhu sau:
+ Cho h¢ truc toa dd thich hgp cho bai todn, xdc dinh cdc dir li¢u va
cdc yéu cau.
+ Xdc dinh lue bang cdc dai ludng dong lue (va ngudce lai) trén cd sd
nhin biét va phin tich cdc luc tac dung 1én vat.
+ Vi€t phuong trinh chuyén dong theo dinh luit I1 Newton:

LF = ma
(trong do TF c6 thé 1a cdc loai lve khdc nhau nhu luc ma sdt, lue dan
hoi, lve hip dan...)
+ Chicu phuong trinh trén 1&én hé toa do dd chon dé thi€t lap cdc
phuong trinh dai s (bién phuong trinh vectd thanh phuong trinh dai s0),
thuc hién cdc phép tinh trén cdc phudng trinh dai sd: LF = ma
cung cac cong thuc:
v=vy+at, s=1/2 at® + Vot ; V- V2U= 2as...
+ Trong trudng hgp bai todn can phai tinh Iuc tuong tdc giita hai vit, ta
viét phudng trinh theo dinh ludt 111 Newton:
n?lal- = _m:‘;z. = m|(;'—1' - ;;) = ‘mz(‘?z‘ - E)

sau do chiéu 1én cdc truc toa dO va thuc hién cdc phép tinh todn trén cic
vécta.
+ Né&u vit chuyén dong thinh nhiéu giai doan thi vin t6c dau cla giai
doan sau bing vin to¢ cudi cla giai doan trudc.
+ N¢&u la chuyén dong cia hé vat thi:

— C6 thé coi hé vat c6 khoi lugng bing khdi lugng téng cdng chiu

tic dung clia cing mot ngoai luc néu cdc vat cliia hé ¢ cung véctd
gia toc.
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b

— Khdo sdt tirng vt cda hé, lue tdc dung déu 1a ngoai luc.
— Luc twong tdc true doi: dice bict la cdce luc cdng diay hay 10 X« nhe
¢O dd 1dn nhu nhau.
+ Ne&u hé ¢6 rong roc:

— Khdo sdt chuyén dong clia mdi vat.
- Pau diay ludn qua rong roc chuyén dong duge quing dudng: s thi
truc cda rong roc di duge 1 doan la s/2, do 1dn van tdc va gia toc ciing
theo ti 1€ do.
+ N&u hé gdm cdc vat chong 1én nhau:
— Khi ¢6 ma sdt trugt, ta khao sdt tirng vat riéng ré.
— Khi ¢6 ma sat r}.ghi’, hé ¢6 thé coi 1a mdt vit.

B. BAITAP MAU

1. Xadc dinh luc tdc dung — cdc dai lugng dong hoc clia chuyén @éng
Gd1 y phuong phdp:

— Chon hé quy chicu thich hgp

— Xac dinh cdc luc tic dung Ién vat va tim hgp luc

— Ap dung cic dinh ludt Newton dé viét phuong trinh chuyén dong

— Gidi phudng trinh, tim cdc dai lugng theo yéu cau bai todn

Thi du 4.1

Mot chiée xe dang chay vdi van téc 30,6km/h thi bi ham phanh. Biét
[ite ham bdng 0,25 trong luong ciia xe, hay tim xem trudc khi dieng hdn,
xe con tiép tuc chav trong bao lau? va di duge quang ducmg la bao
nhiéu? ldy g =~ 10m/s".
Bai giai
cho vy = 30,6km/h = &,5m/s
Pl 252 P =1.25mg
Timy t=ly §="
Phan tich

Theo diu bai xe dang chuyén dong déu vdi vin tdc vy = 8,5m/s thi
chiu tdc dung cda luc him F = 0,25P. Vi luc ham khong ddi nén dudi tic
dung cda luc ndy xe sé& chuyén dong chim din déu cho d&ém khi ding
han .
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Trong chuyén dong chim dan deu nay dudsng di s va thdi gian t tinh
(r 142 bat ddu hidm phanh cho dén khi xe ding han lai dude xdce dinh ur
cdc «ong thuc:

: |
v=vg+atl=0 va s= = at™ + vyl,

(trong do vy, dd cho, a ¢6 thé tim dude trye LEp I nhitng dicu kién ban
dau cia dé bai).

Giadi
a)  Gia 10¢ chuyén dong chim dan déu cia xe 1a:
F 0.25.mg >
n=— =T 0,258 = -2,5m/s
m m '

(trong do m la khoi lugng cha xe, g 12 gia toc¢ rdi ty do)
Thatt gian Lt lae xe hdm che ¢én khi xe dung La:
Y,
{=—— = t=
«

o

2 2C
n | wn

by Quing dudng xe di dude W lic bi him dén lic ding hin la:

| I
Ss= —ul” 4+ vt
=y

thay $O vio ta ¢d : s = 14,45m
Ddp s6: a) t=3,4s: b) v = 14,45m

Thi du 4.2 _

Mot doan tau lita ¢6 khdt tomg 107 1Gn dang chay vai vén toe 36k
thi bdr ddu tang 16c do. Saun khi di dicge 300m, van 10¢ cia nd ién 143
Sqakm/h. Bict lie kéo ciia ddu iqe trong i giai dean iang 195c #45 1a k'2r g
ddi va bang 25.10° N. Hay tim e c¢dn chuyén dong ciia doan tau.
Bai giai
Cho: Iix = 25.10'N; m = 10'T = 10°kg,
s = 300m; v, = 36km/h = 10m/s,
vo> = S4km/h = 15m/s
Hoi: F.?
Phdn tich

Trong thdi gian tdng t6¢ dd, ¢ hai lue tde dung I¢n tu i 1am thay

doi trang thdi chuyén dong clia no:
+ Luc kéo dau doan tau: Fy = 25. 10*N = cosnt



+ Luc c¢dn chuyén dong F. nguge chiéu chuyén dong cta doan: tau,
nghia 1a ngudc chiéu vdi luc kéo Fy .

Dudi tic dung cda hai luc nay (chd khong phdi riéng luc Fy) v toc
clia doan tau e sé thay ddi. C6 thé néi ring hgp lue ctia hai lye Fy va
Fe (nghia 1a Fx — Fe ) da lam cho doan tau ting van d¢ tir 36km/h 1én
54km/h sau khi di dudc 300m. N&u coi trong ¢d thoi gian dodn tau timg toc
dd 1a chuyén dong nhanh dan déu vdi gia toc a thi ta s& ¢o: (Fx — Fe) = ma
=% F.= Fg —ma
Bict dudc gia tdc a s& tinh dude e cdn F..

Giai:
Gia toc¢ doan tau tinh tr cong thic:
\’?_2— v:, = 2as
B (vy + v, )(v, - vl)
- 2s
Luc lam doan tau chuyén dong vdi gia toc a la:
(Vs # V) (V=¥ )
258

— d

F=fis

vi F.=F, - ma, nén ta cé:
e, m(v, +v,)(v, —v,)
25
thay s0 vao ta dudc : Fo= 4,2.IO4N
Pdip 56 F.=4,2.10°N

Thi du 4.3
Bon vat déu cé khdi luong bing lkg duve néi vdi nhau bdng nhitng

sgi dday khong dan, ddt trén mot san phdng ndm ngang (H4.1).. Ta kéo vt
thit nhat bang mot luc ndm ngang ¢ d lon la 10N. Coi chuwén ddng la
khong cé ma sdt va cdc doan ddy ndi cé khoi lugng khong dcing ké, hay
tim:

a) Gia téc chuyén dpng ciia mdi vt ,

b) Luec cang ciia ddy & nhing chd ndi, cho g ~ 10m/s”.
Bai gidi
Cho:mj=my=m3;=my= lkg; F=10N.
Hoéi: a =7; T)2; Tag; Taz =?
;0 . T T F
M | pg—M | —Ppg—M | —pte—M |—»
A L, /////ﬁﬁ’/f/}f//f/////’//////////f IR
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Phan tich

Day la bai tap di€n hinh vé tinh Iuc cing cda day trong trudng hgp
chuyén dong khong ma siit.

bé tm Aude gia tdc chuyén dong cda vat va lue cing cha day ¢
nhitng ¢hd ndi, ta ¢6 thé tich hé ra timg vat riéng 1& roi dp dung dinh
lud t I Newton dé viét phudng trinh chuyén dong cho tirng vat, gidi hé
phutdng trinh ¢6 duge sau khi di xét chuyén dong clia (dt cd cic vit
trong he.

Mudn dp dung dinh II Newton cho ting vit, ta can xét lyc tac dung
VAo L vat va dac biét dé y dén cde e ¢d tdc dung lam vat bién ddi
trang thdi chuyén dong.

Trude tién can ivu y: vi diy noi khong dan va ¢6 khoi lugng khdng
ding k€ nén: '

+ Gia 16¢ chuyén dong cda ¢d bon vat déu bing nhau va bing a ,

+ Luyc cang cta ddy ndi gita hai ¢dp vat véi nhau thi bing nhau.

+ Luc cing diy ndi gita hai cap vat khic nhau thi khdc nhau,

Vit thur nhat chiu tdc dung ctia 4 luc:

Trong luwe hudng thing ding trén xudng, d6 16n Py=mg=P

*hdn Iuc clia san hudng thang ding tr dudi 1én N =N,

l.uc kéo F.

Luc cing Ty cda diay ndi gita vat thit nha't va vat tha hai .

Vit thit hai chiu tdc dung ctaa 4 luc: Trong luc P> = P, phan luc cua |
sain N, = N, Luc cang T}, kéo né chuyén ddng theo chiéu luce F, luc cing
T,y ngude chiéu vai F.

Vit tht ba chiu tic dung cia 4 luc: Trong luc Py = P, phdn luc cua
san N1 = N, luc cang T kéo né chuyén ddng theo chiéu luc F, luc cing
Ty ngude chiéu luc F |

Vit thd tu chi chiu tic dung cda 3 luc: Trong luc P, = P, phdn luc
ctia san Ny = N, luc cing Ta4 kéo vat chuyén dong theo luc F.

Cac cdp luc P: va Ny, Pava N,, P3 va Nj, Pyva Ny tdc dung vao vit
theo phudng vudng géc vdi phuong chuyén dong do luc T gy ra va cén
bang nhau tirng d6i mot (theo dinh luat III cia Newton) va khong gay ra
hodc ngin cdn chuyén dong.

+ 4+ + +



Dua vao dinh ludt II Newton, viét phuong trinh lién hé gitta khoi
lugng, gia toc va luc tic dung vao mdi vit ta dude mdt hé bon phirong
trinh cho phép ta tim dudc a, T, Tz Ths.

Gidl.
Trén cd sd phin tich cdc Iuc tic dung vao ting vit riéng 1€ va dp
dung dinh luat II Newton lan ludgt cho 4 vat ta ¢ hé phuong trinh:

F-T;;=ma (1)
Tiz- Tri=ma (2)
Ty3— Tay=ma (3)
T y=ma (4)
Giai hé 4 phuong trinh 4 An'sO a, T2, T, Tay ta dudc:
a:i; TII:EF; Tn:iF; T_u=lF
4m 4 2 =

thay cdc dai lu’dn:,, bf’m}: sO ta dugc :
= ‘_,Sm/s T 2= 7,5N; ty3= 5N; T3;=2,5N
Ddp s6: a) a=25m/s’; b)Ti>=7.5N; T-s= 5N; T3y = 2.5N

Thi du 4.4

Mot xe ¢6 khét luong m = 1000kg bi héng duve mdt xe khdaic kéo
chuyén dong trén duong ndam ngang. Hé s ma st gitta banh xe va mdt
duomg la 1= 0,1. Ldy g = 10m/s”.

Xdc dinh tinh chdt chuyén djng ciia xe khi luc kéo la:

a) F= 1000 N. b) F = 3000 N.

Bai giai
Cho: m = 1000kg
p=0,1; g=10m/s’
F, = 1000N; F, = 3000N
Xdc dinh tinh cha't chuyén dong
Phén tich

D€ gidi bai todn nay, ta vin dung phudng phip dong Iuc hoc bing
cdach chon hé truc toa dd xOy thich hdp va xdc dinh cic dit kién bai todn
nhu: khéi lugng va luc tdc dung vao xe. Tdce dung vao xe ¢6 cdc luce: itrong

5

luc P, luc ma sdat F s =k P, phin luc cia mat dudng 1én xe N = P va
luc kéo P Biéu dién cdc luc tic dung theo phu’dm Oy, cdc luc ;P va

N cidn bing nhau, lyc ma sdt I ms Va luc kéo /' ngude chiéu nhau:
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Giai:
P¢ xde dinh tinh chdt chuyén dong clia xe ta dp dung dinh ludt 11
New ton d¢€ tinh gia toc cla vat.
p+N+Fu=mau
P + N =0(2luc cin bing nhau )
Fu+ F =ma
vi F v F oclting phudng ngude chiéu nén ta ¢6 the viét :
, F-F
F-F,=ma=>a= —" (1)
m
a) Khi FF=1000N, thay gia tri cua F va F,, vao (1) ta ¢c6:
ma=1000-1000=0 = a=0
= vit chuy¢n dong thing déu
b) Khi F=3000 N, thay gid tri cia F va F,, vao (1) ta c6:

2
——— =2m/s

= vit chuyén dong nhanh din déu

Pdp s8: vit chuyén don g nhanh dan déu véi gia téc a = 2 m/s’
C. BAITAP TU GIAI
4.5

MOt vat ¢6 khoi lugng m; = 5kg, dat trén mit phing nghiéng va noi
véi mOt vat khdc ¢6 khoi luong ni=
2kg bdng mot s¢i diy khdng din vit
qua mat réng roc bd tri 3 mép ban cla
mit phing nghi¢ng. Bi¢t goc gilta mit u
phang nghitng va mit phing nim
ngang 1a o = 30", hé sO ma sit
giffa vl thi nhat va mit phing nghiéng la =01 (H4.2). BO qua
khoi lugng cta ddy va rong roc. Hiy xéc dinh:

(H4.2

a) Gia tdc chuyén dong cda vat do
b) Luc tdc dung vio truc treo rong roc
Pdp $6> a = 0,84 m/s’; F = 385N
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4.6.
Mt ngudi ¢6 khoi lugng m ditng trén sin mot thang mdy. Hoi lu
nén cda thian ngudi 4y tic dung lén san thang 1a bao nhi€u né
thang chuyén dong vdi gia t6c a: |
a) Nhanh dan hodc chAm dan déu 1én phia trén
b) Nhanh dan déu hoac chim din déu xudng phia dudi.
Ap dung bing s8: m = 50kg, a = Im/s® 1Ay g = 10 m/s’
Ddp 56 a) F,, = 550N, F. = 450N; b) F, = 450N; F. = 550N

4.7
Mot 616 dang chay thi bi him phanh. Sau 2,5s 5t6 dirng him, quiing
dudng né di dudc tir lic bdt diu him 12 12m. Hay tim:
a) Van téc cta 0td lac bdt dau ham phanh.
b) Luc hdm trung binh tdc dung vao xc. Biét khdi ludng ctia 616 1
5T, chuyén d0ng ctia Ot6 sau khi him Ia chim din déu
Ddp sé-a)v =96 m/s; b) Fy, = 1,9.1°N
Hudng dan: Vi 6td chuyén dong cham dan déu, tr hai cong thire:
v = vy + al vi vy'= =2as = vy = 2s/t va bi€u thic cla dinth [uat 11
Newton ta ¢é thé tinh dude gia toc a va luc Fy,.
4.8
Mot doan tau khoi lugng 1000 tin bdt diu chuyén binh. BEt luc
kéo clia ddu tau 1a 25.10°N va lue can cia chuyén dong biing 0,005
trong lugng cua ca doan tau, hay tim:
a) Van toc¢ cta doan tau khi no di duge 1km.
b) Thdi gian dé doan tau dat dude vin toc ay.
Ddp so: a) v = 20m/s; b) t = 100s
Hudng dan: Poan tau chiu tic dung ctia luc kéo -Fk-, lue can i‘f nhitng
lve nay déu khong ddi, nén tiu chuyén dong nhanh din déu, khing ¢
van toc ban dau. Sau khi di duge quing dudng s, vin tdc clia nd sé 1a
v =+/2as va thdi gian dat dude van toc¢ dy dudce tinh tir cOng thite thuyén

J’)\-
dong nhanh dan déu khdng ¢6 van tdc ban diu ¢ = .[=-. Ta c¢c® u€ xdc
a
. . P . 2 - @ . ~ _:’ _t —
dinh gia«tdc a tr bi€u thidc cda dinh ludt Il Newton Fy, — F, = ma,
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4.9. :
Mot con ngua kéo mot xe chd hang ning P = 6000N, chuyén dong
déu trén mot dudng nim ngang. Bi€t luc kéo F = 600N va hdp vdi
mat dugng 1 géc bing 30", Tim hé s ma sét giita banh xe vd1 mit
t'jU'l\fllg.
DPdp 56: 11= 0,09
Hudng dan: Khi xe chuyén dong déu trén phudng nim ngang thi thanh
phan luc kéo theo phuong nay Fcosa cin bang vdi luc cdn (§ ddy la luc
ma sdt) theo phudng nay. Do lyc kéo xién goc nén dp luc cia xe vao
mit dudng gidm di mot lugng Fsina do d6 thanh phin luc cdn theo
phudng ngang chi con lai u(P — Fsina).

4.10
Hai vat ¢6 khdi lugng lan ludt 1a m; = 0,2kg va m; = 0,3kg dudc noi
vdi nhau bing s¢i diy khong dan dat trén mit ban ngang.

1. Tdac dung vao vat thd nhat mdt luc kéo F = IN song song vdi
mit ban. Hoi cdc vat trén sé chuyén dong vdi gia tdc 1a bao nhiéu
va luc cding diy noi gitta hai vat 1a bao nhiéu?

2. Tim luc cuc dai ma ta ¢6 thé tic dung vao vat thit nhat hoic
vat thit hai sao cho day noi hai vat khong bi dit, biét ring diy ay
chiu duge lve cing tdi da 1a Ty = 10N.

Coi ma sdt giita cdc vat va mit ban khong ddng ké, bd qua khdi
lugng clia cdc diay ndi nay.
Pdp sé: 1.a) a=2m/s’; T=0,6N
2.b)F' o= 17N: F'oy= 25N
Hudng dan: 1) Phan tich cdc luc tdc dung 1én tirng vat va vi€t phuong
trinh chuyén dong cho mdi vat ta dudc hé phuong trinh:  F - T =mja
va T = my a. Gidi hé phucng trinh ta tim dugc a va T.
2) Feqtinh dugce tir hé thie Teg= j’—'-F—"— va Toa= —”—’LF";"
m, +m, m, +m,
D. BAITAP TRAC NGHIEM
4.11
Theo dinh [udt 1 cia Newton thi:
A. Khi hgp luc cla cdc luc tdc dung 1én mot vat bang 0 thi vat
khong thé chuyén dong dudc.
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B. Do f]uain tinh nén moi vat dang chuyén dong déu c6 xu hud;
muon dirng lai.
C. Vat gitt nguyén trang thdi nghi hay chuyén dong thing: déu ki
no khong chiy tic dung ciia bat ki vat nao khdc.
D. Vdimdi luc tdc dung déu c6 mot phan Iue trte d6i.
4.12
Theo DPinh luat II Newton thi:

A. Khi mét vat chiu tdc dung cia mdt vat khdc thi n6 cing ttdc dun
I€n vat khdc d6 mét phan Iyc truc déi.

B. Khi lyc tdc dung 1én vat biing 0 thi vat chuyén dong thdng déu dc
quédn tinh.

C. Khi chiu tdc dung ctia mot luc khong ddi thi vat chuyén didng vdi
viin toc khong dai.

D. Gia t6¢ ctia mdt vat tf 1é véi luc tic dung vao vat va ti 1& nghich
vdi khoi lugng cia vat,

4.13
Ta c6 thé coi dinh luat II Newton la:

A. Mot bi€u thitc dinh nghia clia luc: Luc tdc dung vao vat la dai
lugng xdc dinh bdi tich cla gia tdc¢ a va khdi lugng m clia vt do;
F = ma luc cung hudng vdi gia toc.

B. MG{t biéu thite dinh nghia cla gia tdc: Gia t6¢ clia mot vait 1a dai
luong do bing thuong so cta luc tdc dung vao vit va khéi lugng
cia vitdo: a=F/m

C. Mot biéu thie cia cac dai lugng vo hudng: a =F/ m

D. M6t dinh luit vé quan hé gitta luc va phin luc trong tudng ttdc

gilta hai vat m..ET =~ mz.ﬁg

4.15

Trong s& cdc ciu phat bidu sau, cdu nao 1a ciu ding;

A. Khi vit thay ddi van toc thi bit budce phdi ¢6 luc tic dung v'an né.

B. Vit bit budc phai chuyén dong theo hudng cia luc tic duing vao
nad. :

C. Né&u khong con lue nao tic dung vao vat dang chuyén ddrg thi
vat bat budc phdi lap tic ding lai.

D. Mot vat khong thé lién tuc chuyén dong mii mai néu khdrg 6
luc nao tic dung vao no.
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4.16
Mot vat chiu tic dung cla 4 lyc ¢6 gid cing nim trong modt mat
phing. Luc F; = 40N vé phia phai, luc F; = 50N vé phia trén, luc
F3 = 70N vé phia trdi va luc Fy = 90N vé phia dudi. PO 16n clia hgp

Juc la:
A. S0ON C. 170N
B. 131N D. 250N
Chii dé 5 CAC LOAILUC CO HOC

I. TOM TAT Li THUYET
1. Luc dan héi - Pinh luat Hic

Trong gidi han dan hoi, luc dan hoi cia 10 xo ti 1& véi do bién
dang F = k|Al|

(h¢ sO ti 1€ k goi la dO cing clda lo xo, ¢6 don vi 1a (N/m))

2. Luc ma sat

Lvc ma sdt 1a luc tuong tdc gita hai mat ti€p xdc theo phuong song
song v41 hat mat do:
+ Luc ma sit nghi khong c6 hudng va gid tri xdc dinh nhung c¢6 mot

gid trt cuce dai: Fpy = poN
+ Luc ma sdt trugt ludn ngude chiéu vdi van toc tuong doi cta hai mat
€p xic: Fi = uN

+ Luc ma sdt lan cdn trd chuyén dong lin clia mot vat trén mot vat
Fi=uN (vdi ula hé sé ma sdt lan)

3. Luc hap din - Pinh luit van vat hap din
a. Hai vat bat ki-hit nhau mot luc ti 1€ thudn vdi tich khdi lugng cla
chiing va ti 1& nghich v3i binh phuong khodng cdch giira chiing.
Fe Gmm,

!‘2

Nm® iy 5.
m: goi la hang so0 hdap dan)

(trong d6 hé sd ti1é G =6,67.107"
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b. Trong luc chd yéu 1a lyc hap dan gitta Trdi Pat (hay mot thiés
thé€) véi cdc vat, két qua gay ra cho chiing mot gia tdc rdi tu do.
P =mg
Lyu y: Luc huéng tam 13 t6ng hgp luc cla cdc luc c¢d hoc tdc dunig vac
mdt vat chuyén dong tron déu:

mv’ 3
w =——=moR

4. Luc quan tinh
Trong hé quy chi€u phi quin tinh (ttc HQC chuyén d0ng ¢6 gia tdc

so v8i HQC qudn tinh), ngoai cdc luc tdc dung do cdc vat khdac giy ra
mdi vat con chiu thém mot luc qudn tinh ngude chiéu véi véctd gia toc
ctia hé quy chi€u phi quan tinh.
+ Luc qudn tinh trong HQC chuyén ddng thing véi gia toc a

F,=-ma
+ Luc quan tinh li tim trong HQC quay vdi van to¢ goc o:

F,= mro’

Il. PHUONG PHAP GIAI TOAN

A. PHUONG PHAP CHUNG
Cdc bai todn trong phan nay lién quan dé€n chuyén dong cia vit
hodc hé vat dudi tdc dung clia cdc luc cd hoc nhu: Iuc hap din va trong
Iuc, luc dan héi, luc ma sdt va luc cdn cda moi trudng. Vi vdy phudng
phdp chung dé€ gidi ching ¢6 thé tdm tit nhu sau:
+ Ap dung cong thifc tinh cédc lve nhu Iuc hip din va trong luc, luc dan
hdi, luc ma st va luc cdn clia mdi trudng tr cdc dinh ludt ¢d bin ctia
ching dé€ thuc hién cdc tinh todn cdc dai lugng theo yéu ciu clia baj
toan
+ Chuyén dong c6 ma sat:
— Viét phudng trinh clia chuyén dong theo dinh luit II Newton
— Chi€u phudng trinh d6 1én céc truc vudng goc vdi chuyén dong dé
xdc dinh phan luc N, suy ra d6 16n cda luc ma sit: F ,,, = uN
— Chi€u phudng trinh trén 1&n truc chuyén dong dé thi€'t 1ap phudng
trinh dai s6 chifa an sd cia bai todn.
— Thuc hi€n cdac phép tinh trén phudng trinh dai s0.
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B. BAITAPMAU
Thi du 5.1

Hat qud cdu bang chi, moi qud cé khoi luong 45kg, bdn kinh 10cm
(HS.1). Héi luc hdp dan giita ching c6 thé dat gid tri lon nhdt la bao
nhiéu? '

Bai giai
Cho: m; = m; = 45kg
r=10cm 5 7

Tim: PBag=? (H5.1)
Phan tich

Luc hdp dan gitra hai vat ti 1& nghich véi binh phuong khodng cédch
gitta hai vat dé vi vay luc nay s€ dat gia tri cuc dai khi khoang cach giita
hai vit nhd nhat. Trong trudng hdp bai todn, vi hai vat cé kich thitc bang
nhau va la hai vatrin nén khodng cdch giira hai vat dugc tinh tir tim cla
vat ndy dé€n tim clia vat kia. N6i cdch khdc khodng cdch nhd nhat khi
hai vat dat cham vao nhau va bing 2R.

Gidi
2

—  Lyc hip dih giira hai qud cdu:F=G.
=

(m: khdi lugng mbi qué cau, r: khodng cdch gilta tim hai qua cau)
—  Luc F¢6 gid tri 16n nhdt khi r nhd nhat, nghia 1a khi hai qua cau dat
sdat nhau: r=2R =20cm

2

2
Sty 8 F=6,6810" ((—:5—)_ ~ 3,38.10°°N

Pdp s6- F = 3,38.10°°N
Thiduy 5.2
Tim gia toc roi ty do ciia vdt & noi cé dé cao bdng nita bdn kinh Trdi
Pad: (H5.2). Cho biét gia téc roi tu do trén mat dat la g = 9,81m/s°.

Bai gidi A

Cho: h=R/2 E

g =9,81m/s’ h 8

Tinh: g =? | E

Phin tich D
Xem Trdi Bat va vat & (H5.2)

53



dd cao h 12 hai vit tuong tdac hap dan

vdi nhau, luc twrong tic hip dan nay phu thudc vao khoi lugng va binh
phucng khodng cdch gitta ching, luc ndy bing trong luc tic dung; vao
vat va tir d6 ta c6 thé suy ra gia tc vét (gia 1oc trong trudng tai vi tri dat

GM
(R + h)?
va khi vat § d6 cao h = R/2 ta suy ra gid tri cua g.
Gidi:

vat (g = ). So sdnh hai trudng hdp khi vat ¢ trén mat dat h =0

Bi€u thic gia toc idi tu do:

M
(R+h)
M

R-

= o (7
= —_—_—= — =
g, (R+h) R+h

_— (JLT

Rl B0
R 4 ,
L o= g0 =4.36m/s
7 g 9 £0

— Taindic6ddcaoh: g=G

— Trénmiatdat(h=0): gy=G.

Theodéra: h=

Pdp s6¢ g = 4,36 m/s°

Thi du 5.3
Mét xe tdi kéo mot xe con (HS5.3), chuyén djng thdng nhanh din déu
khong van téc ddu, trong 20s di dugc 200m. Khéi lugng ciia xe tdi va xe
con ldn lugt 1a S tan va I tdn. P cung ciia ddy cap ndi 2 xe la 2. 10°N/m.
B6 qua ma sat.
Tinh d¢ ddn cia day cdp va luc kéo xe tdi chuyén dong.
Béi gidi |
Cho: v =0; t = 20s; s = 200m
m; = 5T; my = 1T; k = 2.10° N/m
Tinh: x=?;, F=?
Phén tich | ,
P& x4c dinh dugc cdc dai lugng theo (H5.3)
yéu cau clia bai todn nhurr do din x cda day cdp, luc kéo Fy cda xe tdi ta
phéi biét tinh chat clia diy cdp ma cu thé 1a tinh dan hoi cda nd. Thong
qua biéu thitc clia luc dan hoi ta xdc dinh duge d6 din x ctia diy. Tl cdc
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dir kidn ctiz bai todn ta ¢6 thé suy ra gia toc ca xe va tir do ta ¢6 thé
tinhi cutdse e dan héi clia day cdp.

Giai
- P a9 P B a2 , - 4
a) 1z toc cua chuyén dong cua cic xe duge xac dinh:
2.5' )
s=—at’ = a= — = lm/s°
2 [

Xét chuyén dong ctia xe con:
Cdc luc tic dung lén xe: wrong luc P; phdn luc N va luc dan hoi cla
day cip F,, trong d6: E+ ,=0
Theodinh ludt I Newton: F = mcz
Chi€u phuong trinh nay 1én hudng chuyén dong:

F> = msa = 1000N
suy ra do din cta day cdp:
' F,
X = —ki =0,5.10"m = 0,5mm

b) Xét chuyén dong cla xe tdi:
Cdc luc tac dung Ién xe: trong luc P, ; phan luc N, luc kéo Fi va luc
dan héi clia day cdp F,, trongdé: P+ N =0.
Theo dinh luat II Newton :

F+F =ma
Chiéu phuong trinh 1én hudng clia chuyén dong:

Fk = F] =1m,d
Theo dinh Indt III Newton: F, = F; = 1000N

=> Fy=F; + ma=6000N.
Bdp sé: a) x = 0,5mm; b) F, = 6000N

Thi du 5.4

Mgt hé théng 2 1o xo dugc gdn vao vdt va vao tuong nhu hinh vé
( HS.4)'. Tim d’(j’ cung tuong duong AV
ctia cdc lo xo. Bé qua ma sdt
Bai giai

Cho: Hai 1o xo k;; k; S
Xacdinh; ky=? . L
Phan tich W&;‘\\}g\\

Khi cdc 10 xo bi bi€n dang do

95



ngoai luc tic dung, trong 10 xo s& xudt hién luc dan hdi, theo dinh Judt
Hic, d6 16n cta luc nay phu rhudc vao do bién dang va dd cing cwia 1o
xo. Trong trudng hdp bai todn cia ta, ngoai lyc tic dung vao vatla (dng
hgp cda cdc ngoai luc tdc dung vio timg vit F, = F; + F. va s€ 1amn cho
cdc 10 xo bi€n dang nhu nhau x; = X = X (vi hai 10 xo0 bi gidi han ha.i dau
trdng va vat).
Giai
+ Vi tri ditng yén ban diu ctia vit Ia O, xét khi vat & vi tri cdch O
mdt doan x (H5.4). P$ bién dang va luc din hoi cla cde 10 xo thanh
phan la xy, x5, F}, Fa.
P bién dang va Juc dan hdi cla 10 xo iudng duong Ii x, F.
Ta ¢l & F=F +F (1)
X=X =X (2)
Ap dung dinh ludt Hic vao phuong tiinh (1):
kx =k x; + kaxs
KEt hop vdi phudng trinh (2), ta suy ra do cing cla 1o xo tudng durong:
k=k, +k;
Ddp s6- k = k; + k>
C. BAITAP TU GIAI
55
Mit Tring va Trdi Pat ¢6 khéi lugng lan lugt 13 7,4 lﬁzzkg va
6.10**kg, 3 cich nhau 384000km. Tinh lyc hit giita ching.
Dép sé: F = 2.10°°N
5.6
Khodng cdch trung binh gita tim cta Trdi Dat va tim Mat Tring
bing 60 lan ban kinh trdi dat R. Khoi lugng mait tring nh3 hon trai
dat 81 l1an. Tai di€m nio trén dudng thiang ndi tAm cda chung, lyc hat
cda Trdi DAt va Mit Triang 1én mot vit bing nhau?
Ddp sé: Cdch tdm Mdt Trang mét khodng x = 6R

5.7
Mot 10 xo lan thit nhat treo vao do mot vat m = 100g thay do dai bi dan
ra Scm va l1an thit hai treo vao vt m’ thiy din ra 3cm. Cho g = 10m/s”.
a) Tim d§ cing cda 10 xo; b) Tim m’
Pdp s6: a) k = 20 N/m; b) m’ = 40



Doan tau hoa gdm ddu mdy va hai toa xe ¢6 khoi iudng 10 tin va 5
1in nOi v4i nhau theo thit w trén bing nhitng 10 xo gidng nhau. Khi
chiu tdc dung lue bing SOON, 1o xo ddn ra lem. Bé qua ma sdt. Sau
khi bit didu chuyén dong dude 10s, van toc dean tau dat dude 1m/s.

Tinh @0 dan cua 10 xo.

Ddp so: 3cmva lem
59 :
MOt Gt ¢6 khdi lugng m = 1tan, chuyén dong trén mit dudng nim
neang. Hé sO ma sdt lan gifra xe va mat dudng 1a p = 0,1. Tinh luc
kéo ctia dong cd Otd trong cdce trudng hdp sau:
a) Oto chuyén dong thing déu
b) Ot6 chuyén ddong nhanh din déu vdi gia toc a = 2m/s”
(18y g = 10m/s?)

Pdp 56 a) 1000N; b) 3000N

5.10
Mot chi€c xe lan chuyén dong thang déu khi duge diy di 1 luc F = 20N
theo phuong nim ngang. N&u chit 1én xe mot kién hang ¢6 khoi lugng
20kg thi phai t4c dung hrc F' = 60N theo phudng niim ngang xe mdi
chuyén dong thing déu. Tim hé s& ma sét gitta xe v3i mat duding.
Pdp so: ;1= 0,2

5.11 .
Ba khoi gd gidng nhau dit chong 1&én rhau, mdi khdi ¢6 khoi lugng
Zkg. F'é s6 ma sdt gitta gd va gd 1a p = 0,4. H3i phdi tdc dung mot
lue kéo t8i thi€u bing bao nhiéu dé rit duge tAim gd ¢ giita ra ngoai.
Ddp 56+ Fpiy = 24N
Huong dén: Cédc luc tdc dung vao khoi gb & giita (khdi gd 2) theo
phudng thang ditng gém: ap luc do khdi g6 1 giy ra, phdn luc khai 3 tdc
dung khoi 2 va trong luc ctia khoi 2. Cdc luc tdc dung 1én khoi 2 theo
phuong nim rigang gdm: luc ma sat giita khoi 1 va 2, khéi 2 va 3 va luc
kéo ngugc chiéu. Phan tich cdc luc tdc dung nay ta nit ra diéu kién:
F 2 Fypp + Fa = 24N.
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5.12

Mot 6 10 ¢6 khoi lugng 4 tan dang chuyén dong vGi vin toc 15m/s
. thi tit mdy. Khi d6 luc tdc dung 1&én 610 chi con 1a luc ma sét giira
Otd va mat dudng. Tinh hé sd ma sdt. bi€t ring 6t0 con di mdt dloan
dudng 200m rdi mdi dirng lai hin. Coi chuyén dong cla 610 1a clhim
dan déu. LAy g = 10m/s’.
Ddp so6: 11 = 0,056
D. BAITAP TRAC NGHIEM

5.13
Mot 10 xo ¢6 chiéu dai tu nhién 1a 15cm. Khi giit ¢6 dinh m)Ht diu,
dau kia dudc kéo bdi mot luc 4,5N thi chiéu dai cia 10 xo 1a 18&cm.
Hai dd cing ctia 10 X0 biang bao nhiéu?
A. 30N/m C. i,5N/m
B. 25N/m D. 150N/m

5.14
Mot 10 xo ¢6 chiéu dai tu nhién 1a 20cm. Khi bi kéo dai d€n 24cm
xuat hién luc dan hoi SN. Héi khi luc dan hoi ctia 10 xo bing 10N,
thi chiéu dai cia nd bing bao nhiéu?
A. 28cm C. 48cm
B. 40cm D. 22cm

515
M4t ¢d thii ddnh vao vién bida mdt luc va truyén cho vién bida dé
chuyén dong vdi van toc ban dau 10m/s. Hé s6 ma sdt trugt gidta
béng va mit ban la 0,1. Héi qua bong di duge mdt doan dudng bao
nhiéu thi ding lai?
A. 39m; £.ylm
B. 45m; D. 57m

5.16
Mot thung dung hang c¢6 treng Jugng 556N dat trén san nha. Hé so
ma sdt nghi giita thing va mit san 1a 0,68, hé sO ma sat trudt 1a
0,56. B€ dich chuyén dudc thing phai tdc dung vao né mot lyc toi
thi€u biing bao nhiéu theo phudng nim ngang?
A. 222N C. 334N
B.31IN D. 445N



5.17 -
Hai tau bién c¢é khoi lugng m; = 100000 tan va m, = 500000 tan d
cich nhau mdt khoang r = 0,2km. Xdc dinh khoi lugng m ctiia mot
vit & gin mit dat chiu luc hit cta Trdi Dat bing luc hdp din gita
hai tau bién ké trén. Lay g = 9,8m/s’.
A.m=38,5.10 kg B. m = 8,5kg
C.m=38,5. 10° D.m=1,27.10"kg.

5.18
Mot ngudi ¢é trong lugng bing 500N & trén bé mat cia Trdi Dat.
Xdc dinh trong lugng cia ngudi do trén mot hanh tinh ¢6 bdn kinh
gip 5 lan va khdi lugng gap 2 lan so vdi Trédi Pat.
A. 1000N B. 200N
C. 100N D. 40N

5.19
Mot con tau vi tru & trén Trdi Pat ¢é trong lugng P = 144000N.
Tinh luc hit Trdi DAt vao con tau d6 khi né ¢ do cao biing 3 1an bdn
kinh Trdi Dat.
A. 36.000N B. 9.000N
C. 48.000N D. 16.000N

5.20

Mot viat & gin bé mit cia Mit Tring dude Trdi DAt hidt véi luc 18N.
Khi chiu tic dung cda luc F = 4N theo phuong song song vdi bé mit
Mit Tring thi sau 3s vat dé chuyén ddng dugc mdt doan dai bao
nhiéu néu vit nay dang nim yén ¢ d6 cao 20m phia trén bé mit Mit
Tring.. Bé qua cdc luc cdn, 1dy gia 8¢ roi to do & gan Trdi Pat la
g = 10m/s’, & gdn Mt Tring la g = g/6.

A.12,5m B. 2,08m

C. 1.25m D. 10m

5.21
Lo xo cia mdt lyc k&€ khi treo thing ding vio méc clia mot gid c¢d
dinh ¢ chiéu dzi1 1) = 10cm. Khi méc vao dudi 16 xo mot qua cin cé
khoi lurgng m = 100g thi chiéu dai clia 10 xo ddn ra bing 1, = 15cm.
Piat qud can l€n mit ban nim ngang, ding diy ndi qua cin vdi méc
luc k€ va kéo theo phudng song song véi mit ban sao cho né trugt
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thang déu thi thdy 10 xo din ra chiéu dai Iy = 12cm. Xdc dinh lUc ¢dn
vao qud cdn khi né dang trudgt.

A. IN B. 4N

C. 24N D. 04N

5.22
Mot xe tdi ¢6 khdi lvdng m = 2tan kéo theo moOt romode ¢6 khdi
lugng m = 1 tin chuyén dong nhanh dan déu tr trang thdi nghi dat
van tdc v = 10m/s khi di dudc doan dudng s = 200m. Dy cdp ndi xe
tdi v8i rdmodc bi dan ra 0,125mm.
Tinh d0 citng k cua day cdp.
A. 4.10°N/m B. 2.10°N/m
C. 8.10°N/m D. 6.10°N/m

2.2
Mot kién hang nim yén trén thing xe tdi khi xe bit dau chuyén
ddng tr trang thdi nghi. Hé sd ma sdt cuc dai gitta kién hang va xe
la k = 0,30. Tinh thdi gian ngin nhat dé xe chay duge 300m mé kién
hang khong bi trudt trén san xe.
A. 70s B. 4,55
C. 14,35 D. 45s

5.24
Mot vién gach dang ndm yén trén mit tim vdn ndm ngang, kh ting
din do nghiéng clia tim vdn dén khi géc nghiéng gitra mat vin va
mit dat nim ngang 1a o = 30" thi thi'y vién gach bdt ddu trugt vé
dau dudi tdm van. Tinh hé sd ma sat nghi cuc dai giita gach va gd.
A. 0,577 B. 1,132
C. 0,866 D. 0,500
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Chii dé 6 PHUONG PHAP PONG LUC HQC
VA UNG DUNG CAC PINH LUAT NEWTON

. TOM TAT Li THUYET
1. Phudng phip dong Iuc hoc
+ Phudng phdp hinh hoc: Téng hgp, phin tich luc theo quy tdc hinh
binh hanh luc.
+ Phuong phdp dai sd: sit dung hé toa do Pécdc dé chi€u phuong trinh
véctd u‘i’ng quat F =ma 1én cdc fruc toa do.
*  H¢ thong va tong quat hoa viée vin dung cdc dinh ludt ¢d hoc bing
cdc budc sau:
+ Chon hé quy chiéu thich hdp, xdc dinh cdc dit liéu, cdc yéu cau.
+ Phin tich cdc luc tic dung vao vat. Viét phudng trinh chuyén dong
theo dinh [udt IT Newton.
+ Chi€u phuong trinh véctd [én cdc truc toa do d€ thiét 1ap cdc phuong
trinh dai so.
+ Tim an s0O cda bai todn.
¥ Cac dang bai

— N&u bi€t cic luce tde dung ta tinh duge cdc dai lugng dOng hoc (bai
toan thuan)

— Néu bict tinh chat chuyén dong, ta ¢6 thé xdc dinh dudc cdc luc tic
dung (bai todn nghich)
2. Cidc truong hgp dic biét
a. Chuyén déng cia hé vt
+ Ngoai luc: Luc do vt bén ngoai tdc dung 1én cdc vat trong hé.
+ NO1 lue: Luc tuong tdc gira cde vat trong hé.

+ N¢u cdc vat trong h¢ chuyén dong cung gia tdc thi: -
3 F ngoii = (EM) @ o
+ Noi lyc khong gdy ra gia tdc cho toan hé. R
b. Sutang, gidm va mat trong luong Y ANIY
+ Phuong trinh: F=N=P-ma (F=N: trong lugng)
Ty gid tri cla a ¢d thé ¢o: | N
+ N¢u F > P: Tang trong lugng vP

+ Néu F < P: Gidm trong lugng
|+ NéuF =0: Mit trong lugng
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Il. PHUONG PHAP GIAI TOAN

A. PHUONG PHAP CHUNG
+ Ap dung cic budc cla phuong phdp dong luc hoc
+ N&u vat chuyén dong theo nhiéu giai doan thi:

* Dang phuong phdp dong luc cho mdi giai doan

* Van toc dau cda giai doan sau bing vin toc¢ cudi clia gai dloan
trude lién ke.

* Néu hé gdm nhiéu vat thi ¢6 thé coi hé 1a mot vit co khdi lutgng
biing tdng khdi lugng cla cdc vat trong h¢ chiu tdc dung cia nzoui lue
nén cdc vat chuyén dong cung gia tdc. Co thé khdo sat timng vatricig 1¢

va lue tdc dung déu 1a ngoai luc
* Lyc tudng tdc true doi gitta cdc vat trong hé (lue ciang day déw ¢o
dd 16n nhu nhau. _ B L

B. BAITAP MAU

Thi du 6.1
Mét vt ddt trén mdt phdng nghiéng hop vdi mdt phdng ndn ngan g

mot goc o = 4" (H6.1).

a. Gidi han trén ciia h¢ s6 ma sdt trugt giita vat va mdt phdng ngiiéng la

bao nhiéu dé vit ¢6 thé trugt xudng trén mdt phing nghiéng dé? ’

b. Néu hé s6 ma sdt bang 0,03 thi gia t6¢ cia vat bang bao nhiéw’ Khi dé

thoi gian vat trugt hét qudng duong s = 10m la bao nhiéu?

c. Trong diéu kién cia cau héi (b), van tdc cia vat & cudi qudn; duong

10m bang bao nhiéu? Cho g = 9,8 m/s’

Bai giai

Cho: a=4", ©=0,03

s=10m;g=98 m/s’

Tim: gidi han cua p

ap3 =251=" vy =?

Phan tich

. _ (H6.1) . ,
Y¢u cau cua bai todn didtra 1a phdi xdc dinh dudgce gia t0¢, var 10o¢ va

thdi gian chuyén dong cda vit trong didu kién vat chiu tic dung :Ga cdc
lyc khi dat trén mit phing nghiéng. Nhu viy, bai todn lhu@cld;.ng biét
trude lue tac dung cin xdc dinh chuyén dong cla vit nén cdce bude gidi
bai todn la:
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+ Chonhé qui chicu la hé truc toa dd Oxy nhu hinh vé (H6.1).
+  Xic dinh va bicu dién cdc lue tic dung 1én vat khi vat bit dau chuyén dong.
+ €5 ba luc tac dung vao vit: Trong luc }5: mg; Phdn luc N clia mat
phdng nghi¢ng 1&n vit theo hudng vudng goée vdi mat phing nghicng;
Luc ma sdt I o theo hudng ngude chi¢u chuyén dong.
Giai
;"\p dung dinh ludt Il Newton.
PaN= Tm' =mua
ChiCu cdc luc 1én hai truc toa d6 Ox va Oy, ta c6:

P=PF + 7P~ P,=Psine

\ Pi=Pros &

lﬁ)l+:’g:()

ﬁ3+F

e =ma
s B wE T e <¢ chié An cd thé viet:
Vi P, va F = cang phudng ngude chi¢u nén ¢6 thé vict:
P; - Fw=ma hay P, — pP, =ma
mg.sing — pmg.cosa=ma = a = g(sino — pPeosa)
a) D¢ vat trudt xuong dude trén mat phfmg nghiéng thi: P, — F,,,= 0
sina

hay: mg.sina - pmg.cosa 20 = p = =Iga

cosa
Viy gidi han ctia hé s& ma sit p d€ vat ¢6 thé trudt trén mit phing
nghiéng la:  p.,=tga = tgd” = 0,07.
b) Khi vat trugt xudng theo mit phing nghiéng, gia toc clia vt la:
a = g(sinat — peosa) véi n=0,03, a = 4“, ta tinh dudc a = 0,39 m/s®
Vi chuyén dOng ctia vat 12 chuyén dong nhanh din déu véi vin t6¢ diu
2s

bing Opéntacod: s=—at’ ===
2 a

Thai gian d€ vat truegt hét quang dudng 10m la: ¢ = ﬁ%;—g =7,16s

Van tdc ctia vat & cudi doan dudng s = 10m a
vi=a.t=0,39. 7,16 =2,79m/s
BDdp sé: a) py, = 0,07; b) t=7,61s; ¢)v=2,79m/s

Thi du 6.2



Mét thang mdy chuyén dong ti ting 7 lén cao thanh 3 giai doan. Pau
tién thang tit trang thdi diing yén chuvén dong nhanh dan déu trong Ss.
Tiép theo la thang chuyén déng déu trén doan duomg 20m va sau do thang
chuyé}? dong cham dan déu trén doan duwong Sm cudi va ding lai. Biét
rdng khéi lugng ciia thang la 1000kg, luc kéo thang & giai doan 1 la F; =
10800N va & giai doan 3 la 8400N. BS qua ma sdt, ldy ¢ = 10 m/s°. Hay
tinh:

a. Gia téc va duong di cua thang & giai doan 1 4+ x
b. Van téc ciia thang & giai doan 2
c. Gia téc ciia thang & giai doan 3 va quang duong tong \F
cong thang di dugc la bao nhiéu?.
Bai giai E:'
Cho: tj=58;: 55 = 20m
s3 =3m; m = 1000kg e
(H6.2)

F, = 10800N; F3= 8400N
=t 5=k =l asl s=
Phan tich

Tédc dung vao thang may c6 2 Iuc: Trong luc P = mg va luc kéo F,
hai luc nay cung phudng nhung ngudge chi€u. Theo bii ra chuyén dong
clia thang mdy dude phin thanh 3 giai doan. Van tdc cudi cung cla
chuyén ddong nhanh din déu ¢ giai doan | s¢ 1a vin toc trong chuyén
dong déu ¢ giai doan 2 va 1a van t6c diu cla chuyén dong chim din
déu § giai doan 3. Bi€t cdc luc tac dung vao vat, 4p dung cdc dinh luit
clia Newton ta ¢6 th€ xdc dinh duge gia toc, vin toc va dudng di cla
trng giai doan.

Giai:
Chon hé quy chi€u 1a truc Ox nhu hinh vé, cdc luc tic dung vao
thang gdm trong luc P va lue kéo F . Phuong trinh véctd tong qudt theo
dinh ludt IT Newton cho chuyé€n dong cda thang la:

P+ F =ma
Vi P va F cung phudng va ngudgce chiéu nén c6 thé viét:
F~P F-—pmg

F-P=ma=a-=

m m
s B ~ - A 2 't A ~7 A k™
a. Giai doan 1 thang chuyén dong nhanh dan déu vdi vin toc daubing

0dods: a = F-P _ 10800 -1000.10 — 08m/s’
m 1000
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} 5 1 )
v 8} = 3 al” =-08.5 =10m

~

b. Vi vin tdc trong giai doan 2 1a vin td¢ cudi trong giai doan 1 nén ta
cG: va=vy=ait; =0.8.5=4m/s
¢.  Gia toc cua thang trong giai dean 3 1a:

I, —-P 8400-1000.10

a, = ——— = =—].6m/s"
m 1000
Quiiny dudng di dudce tronz grai doan 3 sé la:
v, —v;  0-4°
g, = = =35m

Zda, 2.(-1.6)
Quinz duting tong cong thang di dude trong ¢d 3 giai doan 1a:
5= 8 + 8+ 83=35m
Dap so: a) a;= 0,3 m/s’; si=10m. b) va= 4m/s
&} gy —1.6m/s: s = 35m

Thi du 6.2
He odm: hai var A va B dioe néi vai nhau bing mat sgi day vit gua rong
roc duoe gar o ban nhu Rinp vé (M6.3Y, khot liiomg my = 2kg, my = 3kg. Riét
rang hé s ina sdr giita vét A vai m@t ban la p = 0,1, bé qua ma sat o
rong roc, ldy g = 10 m/s™
a) Tim gia ioc cia hé
by Tinh luc cang cda soi day

Bai gidi | I

cho: ma = 2kg; mg = 3kg ) A T 5

=005 g = 10mss’ E.,. A7 T

Tinh: a =7, T=" “u

Phdn tich (H6.3) B
Vi hai vat duge ndi vdi nhau biing s¢i day vt qua P

rong roc nén trong e cta vit B lam cho hé chuyén o
dong xuong (vat B I xuong lam cing sgi diy kéo vf.{ A trudt trén mat
ban), do diy khong din nén hai vat sé chuyén dong cung mot gia tée.
D¢ xide dinh gia tdc cda hé, ta ¢6 thé tach riéng ting vat dé xét bing
cdch phan tch cdce lue tde dung vao vat, dp dung dinh luédt II Newton dé
dua ra cac phudng trinh chuyén dong.

Giai
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a) Giatdc clia hé

+ Xétchuyén dong cia vat A:

-Chon hé quy chi€u nhu hinh vé, chié¢u dudng la chiéu chuyén dong cia
A: Vit A chiu tdc dung cua 4 luc: trong luc 7. ; phan luc N ; luc mia sit

—

F s va luc cing T cuia sdi day (H6.3).
Ap dung dinh ludt II Newton cho viat A ta ¢o:

- - -

P:i+N+F m_.,-+}: = mu
Chi€u phudng trinh trén 1én cdc truc toa do:
Pr- N=0
T — Fnis = maa (1)
+ Xét chuyén dong cta vat B:
Chon hé quy chi€u theo phuong thing ding, chiCu dudng la chiéu

chuy€n dong cla B, tac dung lén B ¢6 2 luc: trong luc Prva luc «cing

T ciia sdi ddy, 4p dung dinh luat Il Newton ta ¢6:
Pg-—T=mga (2)

k&t hop (1) va (2) ta dudc:

P,~F. myg-umg 3.10-0]12.10

=56m/s’
m,+m, m,+m, .

a=

b) Tinh luc cing cta sdi day: Ti phuong trinh (1) ta ¢6:
T=Fp=mpa =T = Fnt maa=mxa + mag
Thay s0 vao ta duge; T =2(5,6+0,1.10)=13,2N
Pdp s6- a) a=56m/s"; b) T=132N

Thi du 6.4 o ~
T do cao h = 80m, ngudi ta ném |
mot qud cdu theo phuong ndm ngang vdi y

vdn toc ban dau vy = 20m/s. Xdc dinh vi
tri va van téc ciia qud cau khi cham dat.
Cho rdang suc cdn cia khong khi khéng

ddng ké cé thé bé qua, 1dy g = 10m/s”. |
Bai gidi
Cho: h = 80m; vy = 20m/s

g = 10m/s’

Tm: x=7 v=?
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Phéan tich

Vit duge ném tir do cao h theo phuong ngang vdi van toc ban dau la
vy, theo nguyén i doc 1ap chuyén dong, né€u bd qua ma sdt thi theo
phudng ngang vits¢ chuyén dong déu v4i van toc diing banb van tdc vy
Theo phudng thing ding, vat chiu tdc dung cda trong luc P cH gia tri
khong ddi vi viy vat chuyén dong rdi tu do vdi gia toc khong ddi bing g,
Nhu viy, vé_il_gs‘}ng thdi tham gia hai chuyén dong va tai thdi diém t vat
¢6 van toc 1a v, nhu hinh vé (H6.4). B€ xdc dinh dudc cdc dai lugng theo
yéu ciu bai todn ta xét chuyén dong ddc 1ap cla vit theo cdc phuong
khdc¢ nhau sau do quy vé chuyén dong téng hdp.

Gidi:

Chon hé truc toa do nhu hinh v&, vat chi chiu tdc dung cla trong luc
theo phuong thing ditng, do d6 theo phudng ngang vat chuyén dong theo
qudn tinh vdi van tdc¢ vy = 20m/s va quiang dudng di dudc sé dugc xdc
dinh: X = vt.

Quang dudng rdi'lheo phuong thing diing duge xdc dinh theo cong

Lo e &
thirc: y = —z—gr (vGiy =h =80m) vi viy thdi gian roi s€ la:

2h Jz.so |
t= = =45
g 10

Trong thoi gian dé quang dudng qui cau bay dudc theo phudng
ngang la: x = vot =20 x 4 = 80m
Theo hinh V€ ta ¢6: v, = Jvz_ +v: = \/@!)3 +v;

) x

Khi qui cdu cham dat (sau khi di rdi dudc 4s), lic d6 van tdc cia
qud cdus€ la: v, = \/(10.4)"‘ +20° ~44,7m/ s
A

Prp s6° x = 80m; v, = 44,7m/s

Thi du 6.5
Mot khdu dai bdc ddat trén mdt

phdng nam ngang bdn ra vién dan cé
vdn 10¢ ban dau vy = 500m/s theo
phuong xién goéc vdi phuong ndm -
ngang 1 gic a = 60", (H6.5)
Tim dd cco cuc dai va tdm bay xa ma vién dan c6 thé dat duoc.
B6 qua suc cdn ciia khong khi, ldy g = 10m/s*.




Bai giai
Cho: vy = 500m/s
a=60% g = 10m/s’
hinax=?; Xmax =7
Phdn tich

Khdc vdi trudng hdp vat ném ngang, trong trudng hdp nay vat sau
khi dudc truyén van tdc theo phudng lap vdi phudng ngang 1 g6c a.
trong qud trinh chuyén ddng vat chi con chiu tdc dung cda trong lue (bd
qua sic cdn cta khong khi), vi vy ¢6 thé coi chuyén dong cda vit la
chuyén dong tdng hdp clia hai chuyén dong thanh phan theo phuong
ngang va phuong thing didng. Theo phuong ngang. vit chuyén dong theo
quén tinh véi van toc v, = vy cosa (chuyén dong déu). Theo phuong
thang difng vat chuyén dong ban dau di 1én (chim dan déu) dén khi dat
dén do cao cuc dai (tai d6 vy = 0) vit bit dau rdi tu do trd lai (nhanh dan
déu). Phudng trinh van tdc theo phuong lhﬁng dung la: Vy = VosSIinu —
st. Nhu vay, bing cdch phén tich chuyén dong tharh cdc thanh phin
riéng ré theo cdc truc toa do ta ¢6 thé tim dude cdce dai lugng theo yéu
cau cda bai todn.

Gidi
Chon hé truc toa do nhu hinh vé, vi tri clia phio khi bdn dit tai gic
toa d6. Van tdc v, dugc phan tich thanh hai thanh phin:

—_—  m—

Vo =V, +V,,
(trong do6: vox = v(.COSQL VA Voy = V(sinat)
Phuong trinh chuyén dong cla dan theo truc Ox la:
X EVpel= VolosoL 1= 250t (1)
Phudng trinh chuyén dong ctia dan theo truc Oy la:

. 1 g
y = Voy.t — %gt2 = visina. t — j gl2 =433t - St° (2)

Pan cham dat khi y = 0, thdi gian t d¢ vién dan bay cho dn khi
cham dat la: t = 86,65

Tam bay xa clia vién dan: x =250t =21650m = 21,65km
Khi vién dan dat dén dd cao cuc dai vy=0
v(; sina

vy=vpsina—-gt=0=r= .
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Vay O cao cue dai cda vien dan s€ 1a: hpux = oy .t - = gt

Tha

C.
6.6

6.7

6.8

6.9

|

y ¢id tri cua t vao ta dugc:

2 a2 enn? 2 00
PO L L R
2 g 2 10

— )

})dp Sé: jln;u‘( == 9.‘??4’”,‘ ):”u;_\': 23,65k”1

BAI TAP TU GIAI

MOt ngudi dung diy kéo mot vat ¢6 khoi lugng Skg trugt déu trén
mit phing ngang. Phudng clia diy kéo tao v@i phuong nim ngang
mot goc 30", '
Hiy tinh luye kéo. Cho bi€t hé sd ma sat p=0,3.
Pdp s6: F = 14,8N

Mot 610 ¢6 khoi lugng 4 tan chuyén dong déu trén mit ciu cong
vong Ién. Bdn kinh cong cda mat cau la 50m. Hoi khi 0td 1én dén
di¢m cao nhdt clia mat cau thi dp luc cha 6td [én cau va luc phdt
dong tdc dung [én 010 12 bao nhiéu? Bi€t hé sd ma sdt gitta 010 va
mit cau 1a 0,05 va van toc cda 6td 12 15m/s.

Ddp s6: Q = 22000N; F = 1100N

Mot vat ¢6 khoi lugng m; = 5kg duge dat trén mdt mit phiang
nghiéng va noi vdi mot vat ¢6 khdi lugng m, = 2 kg bing mdt sdi
diy vit qua mot rong roc ¢d dinh bd tri ¢ mép mit phing nghiéng.
Cho riing géc nghiéng cda mit phing nghiéng so vdi phudng niim
ngang 12 « = 36". Hé s0 ma sdt giita vat tht nhat vdi mat phing
nghiéng 12 = 0,1, coi diy ndi khong din va khoi lugng khong dang
k¢, Hay xdc dinh: '
a) Gia to¢ chuyén dong clia cdc vat
b) Luc tic dung vao truc treo rong roc.

Pdp 6~ a) = 0,84 m/s°; b) N = 38,5N

Mot vat duge ném theo phudng ndm ngang vdi van toc 2m/s ¢ do
cao 20m. HOi vit cham dat sau bao rhiéu gidy va diém cham dat
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cdch chian dudng thing ding ha tir vi tri ném vat xudng mat dit Ia
bao nhiéu?
DPdp sé: a)t = 2s; b) s = 4m

6.10
Mot 6td c6 khdi lugng 4000kg bat dau chuyén dong trén mat phing
nim ngang. Trong 4 gidy dau, chuyén dong dudc coi la nhanh din déu
va dat dudc van toc 1a 5m/s. Tinh dp luc ctia 0t 1én mat dudng va luc
phat dong ctia n6 (bi€t ring hé s6 ma sit p=0,02 va liy g =10 m/s’).
Ddp sé: Q = 40000N va F,; = S800N
Hudng ddén: Phan tich cdc luc tic dung vao xe: Otd chiu tdc dung cda 4

Iyc: trong Iwvc P phan Ivc N ; Iyc ma sit F ,, va luc phdt dong F cla
mdy. Chi€u phuong trinh tong quit:

P 4N % Fut F Sia
1én phuong ngang ta ¢ Q = N =P = mg = 40000N
+ Giatdccda vatla: v,=vy+at=a=125m/s’
= Fpg=ma + Fy,, =ma + pQ = 5800N

6.11
Mot vat trudt tif dinh mot cdi doc phdng dii 55m, cao h = 33m xudng
khong van toc ban diu. Hé s& ma sat gita vat va mat doc 12 0,2.
Hay tinh thdi gian trugt hét chiéu dai ctia doc va van td¢ clia ngudi
dé & cudi chan ddc.
Ddp 56+ a = 44 m/s° =v=17,04m/s; t = 55

Hudng ddan: Ngudi chiu tic dung cia 3 luc: trong luc P ; phdn luc N ;
lvc ma sdt F . Viét phuong trinh véctd theo dinh luat II Newton sa1 d6
chi€u lén phuong chuyén dong va phudng vudng goc cua nd a xdac dinh
dudc gia t6c a = 4,4m/s”. Thay a vio cOng thitc: V2 — vy© = 2as, ta xdc
dinh dugc van tdc cudi chin ddc, tir dé xdc dinh dudc t.

6.12
O cing mot dd cao, ngudsi ta ddng thdi ném ra hai vit theo cingmot
phuong nim ngang vdi van tdc ban diu lan lust 1a 10m/s va 20 n/s.
Sau 3s cd hai vit déu dong thdi cham dat. Tinh do cao cia vi tri 1ém
vat va khodng cdch giita hai di€ém cham dit cta hai vit dé.
Ddp 56 h = 45m; x;— x, = 30m
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Huwong dan:
+ Ap dung phuong phdp xdc dinh cdc thanh phin chuy¢n dong trong
bai todn vit ném ngang dé xdc dinh h:

L 5.
y—h—agr =45m.

+ X¢t chuy€n dong cta hai vt theo phuong ngang vdi cdc phuong
trinh chuyén dong:
XA = 10t va xg = 20t tor d6 suy ra xg — xa = 30m.

6.13
MOt O 1O ndng 2 tin chuyén dong déu vdi van toc 10m/s trén mat
dudng vong xudng thanh cung trdon bdan kinh 40m. Tinh dp luc clda
Otd 1&én mit dudng khi di qua di€ém thap nhi't cia miit dudng vong.
Bdp 56 Q = 25000N
6.14
MOt sdi diy vt qua mot rong roc, hai diu diy budc hai vat A va B
¢d khoi lugng 1an lust 1a 200g va 800g. Vit A trudt doc theo mat
phing nghiéng 6" so vdi phudng nim ngang. Vit B chuyén dong
trong khong gian theo phudng thing ditng. Cho litc ma sdt va lyc cdn
khong ddng ké. Tinh gia 3¢ cia A va B.
Pdp 56 a = 7m/s°
Huong ddn: Phin tich cdc lue tdc dung vao ting vat: VAt A chiu tdc

dung cta ba luc: trong lwe P, ; phdn luc N, ; luc cing diy 7. Vit B

chiu tdc dung cia hei lue: trong lue P, va luc cing diy 7 . Vi€t phuong
trinh chuy én dong theo dinh ludt II Newton va chi€u lén phuong chuyén
dong, k&t hdp cice phuong trinh ta tim dudc:

L St L

a= = 7m/s’

M, +m,

Vi



D. BAITAP TRAC NGHIEM
6.15
Mot diu mdy khér Iugng m = 40 tin kéo theo toa xe Khai hugng
m’ = 20 tin, chuyén dong trén doan dwiing niim ngang vdi gia to¢ kehong
ddi a = 0,25m /5% Hé s& ma sit giita cdc banh xe va duting ray 12 0,025,
a. Tinh lyc phat ddng clia dong cd kéo doan tau.
b. Tinh e cing T tai chd ndi diu mdy vdi toa xe.
A. F=2000N; T=20.000N
B. F=30.000N; T=10.000N
C. Ir=20.000N; T =5.000N
D. F=10.000N, T =5.000N

6.16
Mot may AT-Ut ¢6 mdt rong roc mang hai qui cin m = kg va
m’ = 1,2kg & hai dau mot sdi diy khong dian. Khoi luong ctia rong roc
va diy khong ddng ké. Bé qua ma sdt, 13y g = 10m/s”. Hay xic dinh:
a. Hudng va do 18n gia tdc mdi qud cén.
b. Luc cing T va T° & mdi dau day.
A. a = 0,91 m/s* hudng thing dimg 1én, 2’ = a hudng thing dimg
xudng. T = 26,6N hudng thing ding 1én, T' = T hudng thing dimg 1¢n.
B. a = 16,6 m/s® hudng thing diing 1én, a’ = a hudng thing dimg
xudng. T = 26,6N hudng thing ding 1én, T' = T hudng thing dimg 1¢n.
C. a = 091 m/s* hudng thing ding 1én, a’ = a hudng thing ding
xuong. T = 10,91N hudng thing ding 1&n, T" = T hudng thing ding Ién.
D. a = 0,2 m/s* hudng thing ding Ién, a’ = a, hudng thing dimg
xuong. T = 12N hudng thiing ding 1én, T' = 10N hudng thiing ding 1én.

6.17
Mot mdy bay bay theo vong nhao Idn hinh tron bdan kinh R = 400m
trong mit phing thing ding vdi van toc dai v = 150m/s. Tinh dp luce
do ngudi 1di ¢6 khoi lugng m = 60kg de 1én ghé ngdi khi mdy bay &
di€ém thap nhit clia quy dao.
A.2775N B. 3375N
C. 600N D. 3975N
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6.18

MOt sdi day khong din chiu dai | = 60cm duge bude vao mot moc
tco A, dau dudi diy ¢o mot qud ciau khoi luding m = 100g. Khi moc
cuay quanh truc thing ditnyg vdi vin toc khong doi thi thdly qud cau
cauyén dong tron déu theo quy dao cé dudng kinh 40cm & trong miit
rhang vudng gdc vdi truc quay.

a. Tinh luc cing T cta day.

b. Tinh tin sO quay n cia qud cau.

A.T=1.8N; n =86 vong/s

B. T =1,006N; n =10.665 vong/s

C.T=0,3N; n=10.35 vong/s

D. T=106IN; n=151vong/s

6.19
Tinh lye 161 thi€u can ¢p ndt khdi thiy tinh khdi lugng m = 50g theo
phuong nim ngang dé¢ gitr cho né nim yén sdt v4i bé mit cia birc
wdng thang ding bing dd hoa. Bi€t hé s6 ma sdt nghi cyc dai gitta
thiy tinh va dd hoa la pn=0,2.
A, 2,45N B. 24,5N C.04IN D. 0,49N

6.20
Mot coc nude khoi lugng m = 400g dude dit Ién miat mot (3 bia khoi
lugng m = 20g nim trén mit ban phing rit nhin nim ngang. He s0
ma sat nghi cye dai gitta bia va ¢dc la p = 0.25. Ma sdt gitta & bia
va mit ban khong ddng k€.
Tinh luc can tdc dung [én (& bia theo phudgng nim ngang d¢ ¢6
thé kéo né chuyén dong ra khoi ddy coc.

A. F=98N B.F>098N C.F=0,049N D.F=98N
6.21
Mot ngudi ¢o khdi lugng m = 50kg ngdi trén xe trugt ¢d khoi lugng
m = [0kg trugt nhanh din déu wén mat doc nghicng 50" so vdi

phirong thing ding. HE sd ma sdt trugt = 0,3. Tinh gia toc cla xe
(bict cos40" = 0,766; sind0” = 0,643 va g = 10m/s?)

A. 4.2m/s’ B. 4,5 m/s’

C.6,6 m/s” 1 m/s?

-~
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6.22
C6 3 tim bétdng gidng nhau x€p chdng 1én nhau trén mit dat nim
ngang, moi tim c6 khoi lugng m = 60kg. Hé sO ma sit nbhx cuc dai
gitta cdc tAm bétdng 1a 0,3.
Xdc dinh lyc kéo theo phuong nim ngang dit vao tdm gilta dé
lam cho né trugt dude gitta hai tim kia. Ly g = 9,8 m/s’
A. 529N B. 35,3N
L. 53N D. 53N

6.23
Mot 6td khdi lugng m = 1500kg dang chuyén dong vdi vin tdc
v = 88km/h thi tit mdy dot ngdt va chuyén dong chim din déu. OtH
trugt duge trén dudng nim ngang moOt doan dudng dai bao nhiéu?
Cho hé s6 ma sdt trugt p = 0,2
A. 607,5m B. 1975,5m
C.152m D.15,Im

6.24

Mot xe dién dang chay vdi vin tdc v = 10m/s trén duding ray thing
nim ngang thi bi mat dién. Xe chay thé¢m 25s nita rdi mdi dirng hin.
Né&u ngudi 1di him phanh dé cdc bdanh xe khong lin ma trudt thi xe
s€ dirng lai sau khi him phanh 10s. Tinh ti s0 gitta hé s6 ma sdt nghi
va hé sO ma sdt lan. -

A. 25 B. 12,5 D. 50

D. Khong tinh dugc vi khong biét dude khoi lugng xe di¢n

6.25
Mot hon dd khoi lugng m = 100g dude ném Ién cao theo phuong
thing ditng vdi van toc ban dau v = 20m/s. Hon dd chuyén dong
chim din déu 1&én tdi dO cao h = 20m thi rdi trd vé miit dat. Tinh luc
can cia khdng khi vao hon da.
A.-1N B.ON
C. 3N - D.1000N
6.26
Treo mdt qui ¢in vao moc lue k€, iue k¢ chi 0,5N khi ¢ trén Mat
Tring. Bict gia toc rdi tr do & trén Mit Tring nhd hon trén mit Dat
6 lan. Xdc dinh trong lugng cta qud can do khi né dugc treo trong
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con tau vi tru dang dude phéng thing ding 1én tir bé mat Trdi Dat
Vi gia toc ¢6 do 1n a = 3g.

A. 3N B. 9N

C.0,2N D. I2N

6.27

Mot ngudi ¢6 khoi ludng m = 50kg xdch mot valy khoi lugng
m’ = 10kg ding trén san thang mdy dang chuyén dong bi€n doi
déu. Ap lue do ngudi do tic dung 1én san 1a 540N. Liy g = 10 m/s’.
Xic dinh hudng va dd 1én cda gia toc thang mdy khi do.

A. 9.8 m/s® hudng thing dirng xudng.

B. 1 m/s” hudng thing ditng xudng.

C. 19 m/s* hudng thing ding 1én.

D. 1,2 m/s’hudng thing ditng xudng.

6.28

MOt qua cian ¢ khot lugng my = 5kg dude treo vao dau mot sdi diy
mém khong dian. Day vit qua rinh mot rong roc, dau day con lai ndi
vai mée cia xe lan khoi lugng my dit ¢ phan dudi mot vin phing
nhin nghiéng 30" so vdi phuong nim ngang. Bd qua ma sdt, khdi
lugng cia diy va rong roc. Tinh khdi lugng cla xe khi né chuyén
dong thing déu trén mat van.,

A.m, = 2,5kg; B.m,=5,77kg

C. m, = 5kg; D. m;= 10kg
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(huong 3
CAC DINH LUAT BAO TOAN

Chii dé 7
DONG LUGNG - DPINH LUAT BAO TOAN DONG LUONG

. TOM TAT Li THUYET

1. Hé kin (hay hé c¢6 1ap)

Mot hé vat duge goi 1a he Kin néu cie vt trong hé ehi twwong tde vdi
nhau ma khong tuong tac vdi cie vat ngodi he.

Trong hé kin chi ¢o cdc not lue tng doi mdt tdn theo dinh lude {11
Newton, khong ¢¢ ngoai lygc tdc dung vao cde vat trong he.

2. Pong lwgng 2 cha mdt vit 1a dai luong véets bing tich cia khoi
lugng m véi van toc v cda vat do:
P =my [P] =kg.m/s

Bong lugng L‘_L'i'a mﬁ)l hé bing tong vécty ddong ludng clda cdc vil
trong hé: P =P

3. Dinh luat bao toan dong lugng

# Tong dong ludgng clia moOt hé kin duge bdo toan

* N&u hé 1a hé kin gdm hai vat ¢6 khoi Jugng m; va m; wong tdc
nhau thi dinh ludt bdo todn ddng lugng dudce dién td bing bi€u thifc:

mlt_’; + 11?21_-'; =m', F: +m', 1_:

(trong do vy va v’y 1a van tde cta vat | trude va sau Wwong tic, v va v',
van toc cla vat 2 trude va sau Wwong tac).

Chu_y. Trong trudng hgp ngoai luc khic khong nhung hinh chiCu cia
ching trén phudng nao do triét tiéu thi dong luong duge bdo toan theo
phudng nay (bdo toan theo phudng).

4. Dang khic cua dinh luat I1 Newton

PO bi€n thién dong lugng AP cia vat trong khodng thdi gian At
bing xung cda luc I At cla ll_I'CF tic dung 1én vit trong khodng thoi
gian d6. Bi€u thite: AP = F At
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5. Ungdung cta dinh luit bao tean dong lugng
a. Sting gidt hic bdn: Goi MLin, Fova v lan Jug 12 khdi lugng, vin
(Oc Cuo sting va dan, van toc cua sing sau khi bitn dugc tinh:
. m -
I A A — 1|‘
L}

LR
i "

b, Dan no: Goi khoi lugng cla vién dan dang bay vdi vian toc void
m. no thanh hai manh ¢¢ khoi ludng my, m; bay véi vin tdc¢ ViV v, ta
¢ my = m?w + m;g

¢. Chuyén dong bdng phan lic: 1.4 chuyén dong do wong tdc bén
trong lim cho mdt bd phin cia vt tach khéi vit va chuyén dong vé mot
hudt g ~han con lai chuyén dong theo hudng ngude lai, vio toc cda phan

-~ L ‘-; f}', N
nay dujc tinh: V = = i i
Y

ll. PHUGONG PHAP GIAI TOAN

A. PUUQGNG PHAP CHUNG

KH gidi cdc bai tap vé ap dung dinh ludt bio toan dong lugng ta cé
thé Uhwe hicn theo cde budce sau:

# Xde dinh hé kin v phuong chidu ede véets dong ludgng, van (0o
cin <dz vt trong hé (xdc dinh hé dang khao sat, phdn tich cdc luc tde
dung iéin he, xem xét co the ap dung duoc diniz ludat bdo toan dong luong
duoc bay khone. Néu ngoar lue tri¢t tiéu thi dp dung trige 1iép dinh lugi |
bao 1oan dong luong, néu ngoai litc khong triét tiéu co thé dp dung dinh
luat beo toan dong luong theo phuong co ngoai liic triét tiéu). |

* Xdce dinh cde giai doan khdo sdt (vi€t dong ludgng clia hé trude vi
satt kh xdy ra twrong tac)

\p dung dinh ludt bdo toan ddng ludng (néu cdc vat wong tic
trong cdc hé quy chi€u khic nhau th phai dua vat v& cling mot h¢ quy

chi¢ Jua vio ¢cOng thie cdng vin tdc;

—— i —_— g

? — ! v il )
‘:-; In:_, }"_r-’ rd | 17 1:} }

B. IBAI TAP MAU
Thi Wt 7.1
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Mot khau phdao ¢6 khoi luong m; = 13000kg diuoc ddt trén mét toa xe
ndam trén duomg ray co khéi luomg la m> = 2000kg khi chua nap dan. Vién
dan diugc bdn theo phuong nim ngang doc theo diomg ray ¢é khor Luong
mg = 100kg. Van toc caa dan khi ra khoi nong sung [ v, = SO0mM/s S0 vt ssiing.
Hay xdc dinh van toc ciia toa xe sau khi ban trong nhimg triomg hop sau:

1. Toa xe ban ddu ditng yén |

2. Toa xe ban ddu chuyén djng vdi vin toc v, = 18km/h theo chiéu

bdn ciia vién dan

3. Toa xe ban ddu Chuy(fn dong vdi van téc v, = 18km/h theo chiéu

nguoc lai chiéu bdn ciia vién dan

Bai guu ?ﬁ-ll":,j'_;";.,:j m, v,
Cho: m;=15000kg A L N
m; = 100kg; vo = 500m/s E;—P 4
vi=18 km/h =5 m/s .

Tim v, =7 ' (H7.1)

Phan tich

Trudc khi bin "phdo — toa xe — dan” lam thinh mot hé (dan nim
trong stng) vi vdy ¢6 chung van toc vy. Sau khi bin, dan duge cung cip
mdt van toc vy so vdi sing, vi vy vin toc cla dan so vdi mar dat s¢& 12
v = ;1. + 1_’(; NEu xét hé "xe — phdo - dan" va bd qua moi ma sit thy h¢
nay ¢6 thé xem la hé kin (do ndi luc tuodng tic rat Idn gita sing va dan
xdy ra trong thdi gian ngdn).

Chon chiéu duong theo chiéu chuyén dong clia dan, moi chuyén
dong ngudc chiéu déu cé gid tri (-).

Gidi
Chon hé quy chié¢u gidn lién véi Trdi DPit, truc toa do Ox trung vdi
dudng ray, chiéu duong 1a chiéu chuy¢én dong cla dan:

1. Truong hop toa xe diing yén:

Trude khi bin van toc cda hé¢ "toa xe — phdo — dan” bing 0 do d6
dong lugng ctia hé bing 0. Sau khi bdn vin tdc clia dan [a vg = v, vi vy
tong dong lugng clia hé la:

(my + mj)vsy + myvy.
Theo dinh ludt bdo toan dong lugng ta ca:

A

(my+m)vo+myvp=0= v, =— A

(m, +m,)
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. 0.500
Thay sO vao ta dudc: v, =—— 108,50 =3,33m/s
) (13000 + 2000)

Nhu viy sau khi bin, toa xe chd phdo chuyén ddng ngude chicu vdi

chi¢u chuyén dong cda dan.
2. Truomg hop toa xe chuvén dong cung chiéu vdi chiéu bdn.
Trude khi bin hé¢ "toa xe — phdo — dan" ¢6 dOng lugng 1a:
(my + m>+ mg)v,
Sau khi bidn dong luong cta hé la:
(mp+ my)va+my (vp + vy).
Theo dinh ludt bdo toan dong lugng:
(M + my+my)v, =(m;+ma)vy +my(vyg+ vy

e ) m,+m, +m,)v, - m, (v, +V
Tu do ta cé v::( LM, A my v, - my (Vo + V)

(m, +m,)
Thay s0 vdo ta dudc:
_ _S(IE()UO_+ 2000+ 100)- 100(500+5)
C (13000 + 2000)
Toa xe chuyén dong theo chiéu bidn nhung van tdc gidm di.
3. Truomg hgp toa xe chuyén dong ngugc vdi chiéu bdn
Trudc kai bin, hé "toa xe — phdo — dan” ¢6 dong lugng la:
— (M + ma+ my)v,
Sau khi 5dn dOng lugng cba hé la:
(m;+ my)va+ my (Vo — vy).
Theo dinh ludt bao toan ddng luong:
—(Mmp+my+ my)v; =(m;+ ma)vy + my (Vo — vy)

T do taco Vv, = -(nll +m, + md)vl - my (Vﬂ - V;__)__
., B8

=1.6Tm/s

Vv 5

(m, +m,)
Thay 80 vao ta duge:
- 5(13000 + 2000 +100) - 100 (500 -5)
(13000 + 2000)
Vin tOecta toa xe van nhu ¢l nhung tang 1¢n.
Bap 6 1. v==333m/s; 2. v=167m/s:3.v=—8&833m/s

Thi du 7.2

Mot «ién dan co khoi licemg m dang bay ngang vdi van toc vy = 12,5m/s
thi n0 va v thanh hai mdanh. Mdnh thit nhat ¢6 khdi luong m, = 0,5kg bay

=-833m/s

V3

hudng thing dung xudng dudi vdi vin 16c v; = 203 m/s, mdnh thit hai
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khoi lugng m> = 0,3ke (H7.2). Coi khoi luong thudc né trong vién dan lu
pé so vali mdnh dan (m = m; + m>). Tim hudng va do on cia mani thit

hai ngay sau khi dan no. Eve
Béi gidi s .
- I

Cho: my = 0,5kg: m> =0,3kg [jé-——-—»'_*,
, _ bl

v) = E(Jﬁ m/s. .

v, =7 (hudng va dj 1dn) % l"

Phén tich (H7.2)

Ngay trude khi dan nd, dong htong ¢da vién dan [a mot vée td ¢6 do
dai mvy va co phudng niim ngang. Ngay sau khi dan nd, mdnh thit nhat ¢o
doéng lugng 1a mot vécetd ¢6 chiéu dai m;vy, ¢ phudng thing difng va
chiéu hudng xudng phia dudi. Phin thuCic n6 sau khi chdy dia bién thinh
hoi vi ¢6 dong lugng riéng clia nd, tuy nhién phan dong Iudng nay ¢6 the
bé qua vi khoi lugng clia thudc theo bai ra duge xem 1a khong déng ke,

Ngoai fyc tde dung lén hé ¢ day la rong ide ma thdi gian tdc dung
lai rit ngdn nén xunge cta trong hic do rat nhd vi viy khong am thay doi
dong lugng tong cong clia hé mot cdch dang ké, ¢6 thé xem dong lugng
cua hé dudc bao toan.

Gidi

Got vola van tdc cla vicn dan trude khi no,
v, v v, 13 vén toc clia mdnh thit nhat va thit hai
sau khi nd:

+ Ddng luong cda dan trude khi nd: m y

—

+ POng luong caa dan sau khi no: m v, +m,v,

Ta chuyén gian do véctd van tdc qua vécte dong | -
lugng (H7.3). Ap dung dinh 1i Pitago ta ¢o: Yy

p—

(m1,v,)* = (m,v, ) +(mv)

> (m!wrl}2 %(mvf

=y R e G0, T TS
m; :
. ‘ m,v = S
1\4’1{1i khac: tga =11 - \J.-‘r_: = = 6()
my

Ddp s56: vy, = 66,7m/s, 1dp voi phuong ngang mot goc a = 60"
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Thi du 7.4
MOt nguoi ¢6 khsi liweong my = 50kg nhdy tit mot chiéc xe co khoi
luong m> = 80kg dang chay theo phitong ndm ngang vdi van téc v = 3m/s,
v@n 10¢ nhdv cia nguoi do doi vai xe la vy = 4m/s. Tinh vdn toc cia xe
sau khi nguot dy nhay trong hai truong hop:
a) nhdy cing chiéu
b) nhdy ngudc chieu
Bai giai
Cho: m; = 50kg; m; = 80kg
v =3m/s; v =4m/s
Tim: v,? cung chiéu, ngudge chiéu
Phdn tich
Bai todn cho cdc vat tuong tic trong cdc hé quy chi€u khdc nhau, vi
viy cic bude glai duge dp dung nhu phudng phdp chung cung vdi viéc
stt dung cong thirc cong van toc dé doi hé quy chi€u dua vé mot hé
thong nhat: Theo bai ra thi van (¢ clia ngudi so v6i mat dat (v,) 1a tong
vin toc LUd ngudi so vai xe (vi2= vg) va cia xe so vdi mat dat (vaz = v):

o -—

v, =V,

N¢&u chon chiéu dudng 1a chiéu chuyén dong cda xe trude khi ngudi
nhdy vi dp dung cho hai trudng hgp: khi ngudi nhdy cung chiéu (vy > 0)
dong lugng clia hé 1a tdng dong lugng clia xe va ngudi, khi nhdy ngudc
chicu (vy < 0) dong Iudng cia hé s& l1a hiéu dong lugng cla xe va ngudi.

Tudng tic cla ngudi vai xe khi nhdy xdy ra rat ngin, hon nita cdc
ngoeai lue tng do1 maot bi triét tiéu lan nhau, vi viy hé ¢6 thé xem la hé
kin va ta ¢6 thé ing dung dinh luit bdo toan dong lugng.

Giai
Bdng lugng LUd hé trudc khi ngu’dl nhdy:
=(m; + m;) v
Pong lugng cua he sau khl I‘I}:Udl nhdy la:

P = m1]+m v,

L)

Ap dun;: dinh ludt bdo toan dong, lu’dng ta co:

(m; + ma)v = mv,+m,v

:1“+v = (m; +my)v = m,(v0+v)+m2v2
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Céc véctd van tdc déu cung phuong nén:
(m; + ma)v=m(vy+Vv)+mv,y
a) Khinhdy cung chiéu: (vy > 0; v > 0)
_(m;+m,)v-m (v, +V)

ta co: Vv,
m,

Thay sd vao ta dugc: v, =0,5m/s

b) Khi nhdy ngude chiéu: (vo<0 ;v >0)

~ (m, +m,)v-m,(-v, + V)

"

= 5,5m/s

ta coO: v,
m,

Pdp s6: a) v, = 0,5m/s; b)v,=55m/s
C. BAITAP TU GIAI

1.5
Mot vién dan c6 khoi lugng 2kg dang bay thing ding 1én cao vdi vin
téc 250m/s thi nd thanh hai manh ¢6 khdi lugng bing nhau. Biét mdnh
thit nhat bay theo phuong nim ngang vdi vin tdc 500m/s. Hoi mdnh kia
bay theo phuong nao? va ¢é vén tdc bao nhiéu?
Ddp s6: v, = 5002 mss, hop vdi phitong thing ding a = 45"

7.6
Mot tén Iira khoi lugng tong cong m, = 100 tin dang bay véi vin toc v,
= 200 m/s doi véi Trdi Pat thi tfc thdi phut ra lugng khi ¢ khoi lugng
m, = 20 tdn vdi vin 8¢ v, = S00m/s ddi vdi tén lira. Tinh vin toc cia
t€n I¥a sau khi phut khi ra phia sau.

Ddp sé: v, = 300m/s

11
Mot khi cau c6 khdi lugng m; trén d6 ¢6 mdt cdi thang mang mot ngudi
6 khoi lugng my. Khi cau va ngudi dang dimg yén trén khong thi ngudi
leo 1én trén theo thang thang dimg vdi vén tdc doi vai thang 1a vo. Tim
van toc clia ngudi va khi cu ddi vdi dat. Bo qua stic can khong khi.

_ v . m,v
Pdp s6: v, = —>— va v, = —2-
{4 M m, + m,
n,

Hudng ddn: Pong lugng clia hé ban dau biing 0. Sau khi ngudi leo 1én
dong lugng cda hé trd thanh: m,\TIJf—mEE; dp dung dinh luidt bdo toan
dong lugng: m,;,.+m2172.=0
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Chon truc toa dd thing ding c¢6 chiéu dudng hudng 1én trén, vi cdc
véctdd »an 16¢ cung phudng nén ta co:

—mvy+mpvy =0 (1)
L T 4 (2)
2 v i mv
Tir d6 uy ra: vy =—"— va y, = —*2°
1 + ﬁ ml i m2
m;

7.8

M(t phan wr khi khdi lugng m = 4,65.10%°kg bay vdi van td¢

v = 600m/s va cham vudng géc véi thanh binh va bit trd lai véi vdn

toc nhu cii. Tinh xung cta luc tdc dong vao thanh binh. ‘

' Pdp s6: F.At = 5,6. 107 N.s
Huong ddn. Ap dung dinh luit I Newton, xung clia luc bing do bién
thién dong ludng cua vat:
F.At=AP= m\z e m;;

Chon chiéu duong 1a chiéu chuyén dong clia phin ti ban diu, vi

cdc vin toc v, va v; cung phudng ngude chiéu nén ta cé:
FAt=m (v, +v|) = FAt=56.10%N.s

7.9 -
MGt vién dan ¢6 trong lugng 980N dang bay ngang vdi van tdc
v = 500m/s doc theo dudng sdt thi cim vao mot toa xe chd cdt ¢
khoi lugng 10 tan. HSi véan tdc cla toa xe lic tring dan 1a bao nhiéu
néu bah diu: |

a) Toa xe dang ding yén?

b) Toa xe dang chuyén dong vdi van tdc 10m/s cung chiéu véi vién

dan”
¢) Toa xe dang chuyén dong vdi vin tdc 10m/s ngude chiéu vdi vién
dan”

Ddp s6: @) V'= 17,8km/h; b) V'= 53,5km/h: ¢) V'= 17, 8km/h
D. BAI TAP TRAC NGHIEM

7.10
MG vt ¢6 khoi lugng 1kg roi wr do xudng dat trong khodng thdi
gian 0,5s (1y g = 10m/s?). B bi€n thién dong lugng cia Vit trong
thd1 gian do la:
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A. 5,0 kgm/s C. 10 kgm/s
B. 4,9 kgm/s D. 0,5 kgm/s

7.11
Mot 616 dang chuyén dong wén dudng, trudng hdp nao sau diy
dong lugng cia 0td dugce bao toan?

A. Ot6 ting toc C. 016 chuyén dong tron déu
B. Ot gidm td¢ D. Otd chuyén dong thing déu

7.12
Tinh luc ddy trung binh clia hdi thudc sing 1én diu dan § trong nong
siing. Bi€t riing ddu dan c6 khai lugng 10g, chuyén dong trong nong
sing nim ngang trong khodng 10™'s vdi vin tdc ddu biing 0, vén toc
khi d&€n diau nong sting la v = 865 m/s.
A. 8650N C.86,5N
B. 7650 N D. 86500N
7.13
MOt toa xe khoi lugng 10 tin dang chuyén dong trén dudng ray niim
ngang vdi vin toc khong ddi v = 54 km/h. Tdc dung 1én toa Xe mot
luc him theo phudng ngang. Tinh d6 16n trung binh cia luc him néu
toa xe dirng lai sau: a)lphut 40s va b) 10 giay
A.a) 1500N; b) 15000N C.a) 150N; b) 15000N
B.a) 1500N; b) 150N D.a) I5N; b) 15000N

7.14
Mot ngudi dang ngdi yén trén mot tim go nim ngang khong ma sat.
Hdi ngudi dé mudn ty minh rdi khoi tim gd thi phdi lam thé nao?
A. Dua tay ra phia sau C. Chong tay xudng vin
B. Bung day D. Pua tay l€n trén

7.15
Con lic thir dan 1a mot tdi cdt khoi lugng M dudce treo bing diy vao
mot di€ém c¢d dinh. Khi dan ¢6 khdi lugng m va vin tde v bdn vao tii
cdt va ndm lai trong d¢ thi tdi cdt ¢6 dan bi nghiéng di mdt géc « so
vdi phuong thing ding. |

. Dong luong cda hé "dan — tii" lic dau la: m.v + 0 = mv.

Khi hé bi 1éch xa nhat van tdc bing 0 nén dong ludng biing (.
Pbong luong cua hé khdng duge bdo toan. Vi sao?
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A. Vi dinh ludt bdo toan dong lugng khong ding vdi qud trinh va
cham mém.

B. Vi h¢ "dan- tdi cat” khong phai la hé kin.

C. Vi va cham mém, khong dan hdi tuyét doi, nén dong lugng
ctia hé ¢6 thé gidm dén 0, khong dude bdo toan.

D. Vi mot phfm dong lugng dugc bién d6i thanh nhiét lam tang
nhi¢t dd cua hé.

7.16
Trén mit phing nim ngang, vién bi 1 ¢6 khéi lugng m; = 2m
chuyén ddng vdi van toc v, d€n va cham xuyén tim vao vién bi 2
dang ditng yén c6 khoi lugng m; = m. Va cham 1a dan hoi tuyét doi.
Sau va cham van tdc clia mdi vién bi s& 12 bao nhiéu? _
A. v =2v/3 B.v'i=0 C.vi=v/3 D.v',=vVv/3
V'=v/3 viy=() v'y=2v/3 V=23

¢

Mot xe l1an nhd gdn lién véi sting 10 xo mang dau dan ¢6 tong khdi
lugng M = 200g nim yén trén mit ban. Piu dan c¢6 kho: lugng
m = 20g duoc bidn di theo phuong ndm ngang véi van tdc v = 4,5m/s.
Xdc dinh van toc v'cla xe ngay sau khi dan duge bin di. A. v’ = 40,5m/s
ngugc hudng vdi v.

B. v’ =-0,5m/s ngudc huéng vai v.

C. v’ =0,5m/s cung hudng vdi v.

D. v’ =0,45m/s ngudc hudng vdi v.
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Chii &2 8
CO NANG - PINH LUAT BAO TOAN CO NANG

I. TOM TAT Li THUYET

1. Congcd hoc -

Cong cia lyc F trén mdt doan dudng s 1a dai lugng do bing tich ctia
luc v8i quang dudng di va cosin clia géc tao bdi hudng cia luc va hudng
cia dudng di. '

Biéu thic: A=Fscosa [F]: (N); [s]: (m); [A]: J)

2. Coéng suit

Cong sudt 1a dai lugng dic truag cho khd ning sinh cdng nhanh hay
chdm clia mot mdy c6 do 16n bing ti so gilta cong thuc hién va khodng
thdi gian dé€ thuc hién cong dé.

Biéu thifc: N = ? [N]: (W odt)
Dang khéc: N=Fv

3. Cong cua trong luc
A=Pz=Pzi—23)

Ddc diém: Cong cia trong luc khong phu thudc vao dang dudng di,
chi phu thudc vao tich cia trong luc va hiéu diém diu diém cudi. Néu
quy dao 12 mdt dudng cong Kin, cong cia trong luc bing 0. Cac lvc ¢6
tinh cha't nay goi 1a cdc luc thé.

4. Dinh luit bao toan cong
Cong cia luc phdt dong bang vé d3 16n vdi cong cda lyc cédn:
) |Atg] = |Acl; At + Ac=0
Hi€u suat: o Conped ich A’
B Cong toan phan T A

S. Cdning

+ Moi vat c6 cd nang khi n6 c6 khd ndng sinh cong:

+ DBjng nang: Pong nang cia mdt vat la ning lugng ma vat co fugc
do n6 chuyén dong. Vat c6 dong ning c6 thé tic dung 1én vat khéc va
luc nay c6 thé sinh cong.
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Bi€u thic: W, = %mtﬁ

"B Ong ning 1a mdt dai lugng vo hudng, khdong am (W, 2 0), don vi
clia ¢dng ndng la don vi cia cong: Jun (J) hoac (KJ).

*Pinh li dong ning: PO bi€n thién dOng ning clia mot vat bing
tdng cong cla ngoai luc tac dung 1én vat.

AWg=Wpn-Wq=A
- NEu A > 0= Wy, > Wy;: POng ning ting
- N&u A <0 = Wg < Wy,: Pong ning gidm
+ Thé nang: 1a ndng ludng cia hé vat cé duge do tuodng tdc gilta cac
vit trong hé&, phu thudc vao vi tri twcng ddi clia cdc vat 4y.
* Th€ ning hap din: W, = mgz
* Thé nang dan hdi: W = %—.h‘z

(Vi X 12 A9 bi€n dang cta vat; k 1a do citng cua vit dan hoi)

* Pinh 1i bi€n thién thé nang: khi mot vat chuyén dong tir diém A
dén di€m B trong trudng trong luc thi'ééng ctia trong lyc trong chuyén
ddng d6 ¢6 gid tri bing hiéu thé ning clia vt tai A va B:

Aa = W,a - W,g =mg(za - Zs)

6. Dinh luit bao toan co nang
~ Cdning 12 tong dong ning va thé ning cla vat:
Biéu thic: W =Wy + W,

* Trong trudgng trong luc: W =Wy + W, = const

vi:W=W,; =W, = %mvf +mgz, = —;-mv;f + mgz,
* Trong trudng dan hoi:
W=W =W, %mv2 +—12-ka = const
* Téng qudt: Trong mot hé kin kkdng c6 luc ma sﬁt, c6 su bién ddi
giita dong nang va thé€ nang nhung cd ning dudc bdo toan.

7. Dinh luit bao toan niing lugng
Ning lugng khong ty nhién sinh ra va ciing khong mat di, ning
lugng chi truy€n tir vt nay sang vit khac hoic chuyén hod tit dang nay
qua dang khdc: W=W +Q
(W cdndng lic daa; W’ ¢d ning lic sau; Q 13 nhiét lugng)
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. PHUONG PHAP GIAI TOAN

A. PHUONG PHAP CHUNG

Céc bai todn phan nay chili yéu rdi vio 3 trudng hdp:
+ Truong hgp thit nhdt: bai todn biét trude mot so dai lugng donyg luc
rhu lyc tdc dung, gia tde, vin toc... xdc dinh niing luong dudi dang cong
A, dong nang, th€ ning... cia chuyén dong (hoic ngudce lai). Khi gidi
bai todn dang nay chi can dp dung cdc cong thic di ¢6 dé tim moi lién
hé gitta cac dai lugng dong luc, tr d6 suy ra cdac dai lugng con lai theo
yéu cau bai todn (hodc nguac lai).
+ Truong hop thit hai. cic bai todn ap dung dinh ludt biao toan cd ning
(hodc dinh luit bdo toan ning lugng). Khi gidi cdc bai todn vé dang nay
ta c6 thé ti€n hanh theo cdc butdc sau:
i) Xadc dinh hé kin (hé khong c¢6 ngoai luc hodc néu ¢é ngoai luc thi
cdc ngoai luc ndy tirng dodi mot triét tiéu 1an nhau)
2) Xdc dinh tdng cd ning cta hé trude khi c6 su chuyén hod gilta dong
ning va thé ning.
3) Xdc dinh téng cd ning cla hé sau khi ¢é su chuyén hod giira dong |
ning va thé ning,
4) Ap dung dinh ludt bdc toan co ning
Luu ¥.: Khi d4p dung dinh ludit bdo todn ¢d ndng thi dicu kién 12 hé khong
c6 ma sat va néu 12 bai todn va cham thi va cham d6 phdi 13 va cham
dan héi.
+ Truong hop thu ba: thudng gip la cac bai todn cho hé khdng kin, hé
¢6 ngoai luc (dién hinh la luc ma sdt). Khi gidi bai todn dang nay la nén
ip dung dinh i dong ning (hodc dinh li th€ ning) va ¢6 thé ti€n hanh
theo cdc budc sau: :
1) Xétddng nang (hodc thé nang) ldc dau va ldc sau cida hé vat.
2) Tinh d6 bién thién dong ning (hodc thé nang) ctia hé vat.
3) Tinh c6ng cda ngeai luc tdc dung vao hé.
4) fip dung dinh li dong niing (hodc thé ning)

A=Wg - Wy (hodc Apxg=W,ao— W;p)
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B. BAI'TAP MAU
Thi du 8.1

Mo: chiée xe duoe kéo di trén duomg ndm ngang vdoi van toc déu
v = [42kn/h béng e kéo I = 500N hop vdi phiong ndm ngang 1 goc
a= 3 Tinh céng ciia lice kéo tiong thoi gian 0,5¢io.
Bai giai
Cho: v = 14,4 km/h = 4m/s
F = 500N; a = 30"
t=0,5h=1800s
Xac din1: A =?
Phan tich

Theo yéu cau ciia bai todn (HX.1)
ta phii xdc dinh cOng cla lyc kéo trén mot doan dudce s chua biét, khi di
bi€t trudc dd Ion cda luc kéo. Tuy nhién do 16n cda dudng di s ¢6 thé
xdc dina dude tf biéu thite s = vt cda chuyén dong déu. Mit khdc bai
todn cho lue tdc dung khéng cung phudng véi quiang dudng dich chuyén,
vi vdy ‘a can phan tich Iyc nay thanh 2 thanh phir: vuong géc F, =
Fsina \d song song Fy = Feosa véi phuong ndim ngang (vudng gdc va
song seig vdi phudng cla dich chuyé€n s). Thanh phan Fsina vudng géc

vdi phuing dich chuyén khong sinh cong, thinh phin Fcosa song song
vdi phuing dich chuyén sinh cong.
Giai
Cong cra luc kéo la:
A=F.8 =Fscosex
vdi: s =vV.t = A=F.v.tcosa

—

= A = 500 x 4 x 1800 x = =31,17. 10> (J)

Pdp sé: A =31,17. 10° (J)
Thi diu 3.2

M$ chiéc 616 c6 khdi luong m = 1 tdn chuyén dong déu vdi van t6c v
= 36 kn/h. Biét hé¢ s6 ma sdt gita bdnh xe vdi mdt duong = 0,07. Tinh
cong .sidt cia xe trong cdc truong hop sau:

1. Xhi 6t6 chuyén dong trén duomg bing phdng.

2. Xhi 616 lén dbc nghiéng cao 10m mot doan bang 200m.

3. Xhi 016 xuéng doc trén (H8.2).
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Bai giai
Cho: m =1T = 1000kg

v = 36km/h = 10m/s
s =200m; h = 10m; p = 0,07
Tim N=?
Phén tich

Cong sudt clia 6td cling 1a cong suit clia (H8.2)
cdc luc sinh cong dugc tao ra nhd mdy cia 6t
(luc phat dong), hay néi cdch khac 1a ¢ong do luc phat ddng F sinh ra
trong mdt don vi thoi glilll‘ Trong trudng hgp 016 L_tluyen doéng trén
dudng bing, lyc phdt dong F cin biing v4i luc ma st F,,, cdn trd chuyén
dong nén cong suit cia Otd la: P,=Fv=F,.V

Trong trudng hdp xe lén doc, ngoadi luc ma sdt F,= Pcosa con thanh
phin P, = Psina cda trong luc song song vdi mat doc, vi viy:

F =P, + F,, = P(ucosa + sina).

Trong trudng hgp xe xudng doc thanh phan P, lai ¢é tdc dung b3 trg

chuyén dong, vi vay: F = F, — P, = P (ucosa — sina).

Giai
1. Khi 6t chuyén dong trén dudng bing:
Ta c6: F = Fps = uP = pymg

= N =F.v=Fq.v=umg. v=6900 W =6,9kW
2. Ne&u 5td 1én ddc thi Iwc cdn clia chuyén dong gdm ¢6
+ Thanh phin P, clia trong luc P song song: P, = mg sina
+ Luc ma sit: Fins = pP2 = pmg cosa
vy lyc phdt ddng bing: F =P, + Fys = mg(u cosa + sina)

va N =F.v =mgv{u cosa + sino)
(trong d6 sina = h/l = 0,05 va géc o bé nén cosa = 1)
thay sd vao ta dudc: N =11800W = 11,8 kW

3. Ne&u 616 xudng doc thi thanh phin P, lai ¢6 tdc dung kéo 0td chiyén
ddng va lic dé luc cén chi con F do do:
F+P; -—Fms = N=F, VZ(Fms-P|)V
hay N = mgv(Li cosa — sina)
thay s6 vao ta dudc: N = 1960W = 1,96 kW
Ddp sé6: 1) N = 6,9kW; 2) N = 11,8kW; 3) N = 1 96kW
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Thi du 8.3

Mot vét ¢é khéi luong m = lkg truot khéng van téc dau xuéng mat
phdng ng hiéng cao h = Im dai | = 10m (H8.3). Hay xdc dinh:

1) PGng ndng cia vdt & chdan mdt phdng nghiéng

2) Van toc cua vit tai do

3) Khoing cdch s ma vat con di dugc trén mdt phdng ngang cho tdi
khi ding hin. Hé s6 ma sdt trén toan bé quang duong ma vdt di qua la

u= 0,05 vag=98ms
Bai giai
Cho: m= lkg; h=1m -

1=10m; ja = 0,05;
g=98 m./s”

Tim: WB ?; VB?; Sac?
Phdn tich

(H8.3)

Ay 1a bai todn ¢6 ngoai luc ma sdt, vi vay khi trugt tir dinh cia mat
phing nghiéng xudng thé nang mgh clia vat tai A bién thinh dong nang

| P T 3 : A . ae 3 A e o s
Emv‘ ci.a vit tai chdAn mat phang nghiéng va mdt phan trong sd do phai

thue hién cong d€ thidng luc cdn A, = Fpdl

Nht 'vay dp dung dinh ludt bdo toan ning ludng ta co:

mgh = %mv2+ Fos.l

(trongg d6 h =lIsina; Fus = ping cosa va sina = h/l).

Khi trugt hét mat phing nghiéng, vat ti€p tuc chuyén dong nhd
dong ning ma né c¢6 va dong ning nay dan bién dd1 thanh cong We, = A
chong lai cdng cdn A’ = F'ps’ cla lyc ma sdt trén doan dudng nam
ngang. Khi toan by dong ning chuyén hod hét thanh cdng Wyp = F'8’
(bing comg cdn trén doan dudng s’) thi vat dirng lai.

Gidi:

1) POng niing clia vit & chdn mat phing nghiéng la:

|
Wy = Emv2 = mgh — Fp.l = mgl (sina— ucosa)

v@ii:  sina = ? =0,1 = a =5"44' = cosa =0,995

= Wg=49(@)

2) Van 16 clda vt tai chan mat phdng nghiéng la:
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o7, _ 249

Y= = |-——=31m/s
\f m Vo
3) Trén doan duong nim ngung ta cd:
Was = F'ps’ = umg.s’
W 4.9
= § i =10m

umg B 0,05.9.8.1
Bdp 56: Wap=4,9(J); vy = 3, 1(m/s); spc- = 10(m)

Thi du 8.4
Méi qud cau khéi lwomg m; chuyén ddng trén doan duomg ndm
ngang vdi van téc vy, va cham dan hoi va xuyén tdam vao mot qua cdu
khdc c¢6 khdt litgng my dang ditng yén (H8.3). Tinh vin t6c cia hai qud
cdu sau va cham trong nhitng truong hop sau:
I)m:=my; 2)m;=9msr; 3)m;=(1/9) m>; 4) m; << m>
Bai giai m, v, m,

Cho: my; my; vy va =0 &__, Q

Tim; vl vl
Phan tich (H8.3)

Theo bai ra va cham xay ra doi v3i hai qud cdu id va cham dan hoj
va xuyén tam, do dé cd dong lugng va cd ning clia h¢ hai qud cau nay

déu dugce bdo toan. Gei v, va v, lin lugt 1a vin toe cia hai qua cdu m,
va my sau khi va cham, cdc véctd vin toc ndy déu cing phuong vdi
véctd van tdc i? clia qua cau m, trude khi va cham. Nhu vay, d€ gidi bai
todn ta can dp dung ca hai dinh ludt bdo toan dong ludng va cd ning.
Giai

Chon dudng thing xuyén tim hai qud ciu lam truc toa do, chiéu
duong 1a chiéu chuyén ddng ctiia m; trude khi va cham (-T-{ %

Ap dung dinh luit bio toan dong lugng ta co:

m|V|:n'l]V!| + myv', (1)
Theo dinh Judt bdo toan ¢d nang:
1 1 2
—2-m,vlz = Em,v']“ + %mlv’; (2)
T ()tartra: v, ="2=") (3)
m,
TY (2)taritra:  myv’y> =my (v’ = v'%) (4)
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T (3)vd "4) taed:

m .2 7
vy = V)T =y
M,

- a4

v ) = v+ v(vi=vT)

—ty \" - (_’3?1__”_23_) Vv

(m,+m,)

2m

Thay gid tri ¢ dude vao (3) ta duge: v, = — -V,

(m,+m,)
1) Trudng hgpmy=m, = v’y =0va v’y =v,, nhu vdy sau khi va cham
vao qui cau 2 thi qud ciu 1 dirng lai va qua cau 2 bat di vdi vin toc
bing vintdc clia qua cau 1 trude va cham.
9m,—m

- 3,1,1 e ()_81,I

Om,

2) Trudng hgpm; =9m, = ', =

v, = ———=vy, =18v

= 10m,

3) TruIng hép my; =9m; = Vv’

= —-0.8v, va v'» = 0,2vy, sau va cham

e

quat ¢au 1 bat rd lai, qud cdu 2 bdn vé phia trnude.
4) Trudng hdp m; << m;
Khi déra ¢é m/m, =€ (vd cung nhd) va ma/m; = o
Thay vao cdc ¢ong thic tréntaco: vy =~ v, va v, =0
Nhu viy sau khi va cham qua cau 2 van ditng yén, con qui-cau | bi bat
trs lai @i van toc ban dau.
Thi du8.5
Mt 1o xo ¢6 do cung k, khoi litong khdong ding k¢ duoc treo thdng
ditng. cau dudi dige gdn vao mot qua cau ndang. Tie vi tri can bing O kéo
var thaag ding xudng dén vi tri A (OA = x). Chon mdc thé nang t1ai O,
tinh thi ndng ciia hé 1o xo va qua cdu tai A. e
Bai gida %
Cho: k OA =x x =
Wo=0 Y
Xdc dith: Wa=?
Phdn tch
Phin tich dé ra (H8.4) ta thdy cdc lue tdc
dung vio hé vat la: trong luc P vi Iue cang T,
Tai O hé § trang thdi cin bing nén ta c6:




mg = T = kx,, vi vy do tdc dung cia trong luc clda qud cdu, 10 xo bi din
ra mot doan X so v&i chiéu dai tu nhién ban diu cia né. Thé ning cla

: . L . o
10 xota1 O sé la: Wyo = E!cxa

Theo bai ra, khi chon goc thé ning tai O thi Wo =0, tr dé ta ¢ 6 thé tinh
dLl'OC WIA .
Giai
]

Thé ndng cda 10 xo tai O la: W= Ekx;

Thé ning ctia 10 xo tai A la: Wip = %k(xU +x)’

I 4
Viviy : W[A_Wlozikxh'l“kxn
Theo bairathi: Wo=0 =>Wagu= %kxl + kx,
Mit khdc, thé ning cla qua ciu (do trong luc) tai A 1a;

Wi = mg (-x)
Viy thé niang clda hé Qua cau + 10 xo tai A sé€ la:

W[ = Wm + wmA = %-kxz +kxﬂ— mgx

Nhung vi: kxop—mgx =0 =W, = %kx"’

Dip s6: W, = %kxz

Thi du 8.6

Mot con ldc don ¢ chiéu dai | = Im (H8.5). Kéo cho day lam vdi
dwong thdang diing mét géc 45" roi tha nhe (khdng van 16¢ ddu). Tinh van
téc cia con ldc don khi né di qua vi tri ma dav lam voi duong thdng ding
mét goc 30°. Lay g = 10 m/s°.
Bai giai
Cho: 1= Im; a; = 45"
vo=0; a; = 30" g = 10m/s’
Tinh v, =?
Phdn tich

Né€u chon mdc thé€ ning & miit phing niim -
ngang chita diém C, khi con ldc & vi tri C dugc - (H8.5)
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xem la vi tri cAn bing bén cda nd va tai d6 Wc = 0. Nhu viy cd niing tai
C chi ¢6 dong ndng. Tai A, vi van tdc¢ ban dau bing 0 do d6 dong ning
'WA = (1/2)mva’ = 0. Nhu viy, c¢d ndng tai A chi con lai thé ning mghp
(hqa= [ — OH,). Tai B, thé€ ning cda con ldc 1a W= mghg (hy = { — OH)
va dong ning Wy = (I/2)mvB2. Nhu vdy ¢o nang tai B la:

Wy = (1/2)mvg’ + mghg tif cdc phuong trinh ndy ta c6 thé tinh dudc
van toc¢ cla nd tai B.

Luy y: Day la bai tip tng dung dinh ludt bdo toan cd nang, hé c6
ngoai lyc la trong lyc nhung bi triét tiéu bdi luc cing day T, trong cdc
trudng hdp khac ¢6 thé bd qua moi sitc cdn.

Gidi
¥ (Cogdngtai A:  Wa=Wa=mghs (Wga=0)
trong do: ha =1- OHx =1- lcosa; =1(1- cosa,)
= W =mgl (1- cosa,)
* (dnangtaiB: Wg= %mv;: + mghg

P

trong d6: hg=1— OHg =1- l.cosa = I(1- cosa)
= Wg= %mv; + mg l(1- cosa)
Ap dung dinh luit bdo todn c¢d ning: W = Wp

= mgl (1- cosa,) = -;—mvi. + mg I(1- cosa)

= v = 4/2gl(cosa, —cosa,)

= v = 4/2.10.1(cos 30° —cos45’) =1,8m/s
Ddp sé: v = 1,8 m/s

C. BAITAP TU GIAI

8.7
MOt ngudi cam vot danh vio mot qua bong dang bay tdi lam cho
qué bong bi bt trd lai ngude vdi hudng bay trude. Bift ring van tdc
bong Itic bay t6i 1a v, = 15m/s va khi bat twd lai v, = 20m/s. Tinh
xung cla lyc tdc dung vao Long. Cho ring, dd bién thién ddng ning
clia bong 1a AW = 8,75]. Coi va cham 1a hodn toan dan hoi.

Pdp 56~ F. At = 3,5 Ns
Huéng ddn- Xung luc dudc tinh tir: FAl=AP = m(E - x_!;)



- i

rong do céc vectd v, va v, cung phudng nén phuong trinh trén dudc

viét lai: FAt=m (v3 - vy)
trong d6 khoi lugng dugc tinh i dinb li dong nang:
2 2
AE = ’"2"3 #_’fgl_ = %’.(1‘;— ~v})
Tu do suy ra: FAt= el =3,5Ns
v, =,

8.8

Mot vat trudt xudng mot déc nghiéng mot gée bing 8" so vdi

phuong nim ngang. Khi xudng dén chin doc vat tiép tuc trugt trén

mit phang nim ngang mot quing 1 mdi dirng hin.

Hay tinh hé sd ma sdt cGa mat dudng vdi vat trudt.
Ddp 56~ ;1= 0.07

8.9

MOt qud cau khdi lugng my chuyén dong trén dudng niim ngang vdi
vin td¢ vy va cham mém va xuyén tim vao mdt qud cau Khdc dang
dirng yén. Tinh van toc cta hai qud cdu sau va cham va phin nai ng
lugng bién thanh nhiét ning trong cdc truding hop sau:
l)m1=m2 2)m|=9m

Pdp so: 1)v’ = 0,5v,; W= 0‘2501,1'5 2'=09v,; W= 0,0Sm,vﬁ

Hudng dan: Sau va cham ddng nidng cua ca hai qua ciu la:

12 2 2

W = _(i”I "’mz)‘i_ . myv, .

2 2(m, + m,)
An dong ning bi€n thanh nhiét tre a trinh va cham la:
Phin don ng bi€n thanh nhiét trong qua trinl ham |
)
w =Y (- m,
2 (m, +m,)

Thay cdc truong hdp riéng vao ta dudc:
1) v'=0,5v,va W=025mv;2)v’ =09 v, va W = 0.05m,;

8.10
Hai vat A vd B dugc ndi vdi nhau biing sdi diy khong dan vit qua
mot rong roc ¢6 dinh. Khdi lugng cda ching lan legt 1a my = 300g,
mg = 200g. Vit B trugt khong ma st irén mit phang lap vdi phuong
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nim ngang 1 gdc bing 30", Ban diu \ cach mét dat mdt doan bing
0,5m. Liy g = 10 m/s”.
. Tinh vintdc ctia A va B khi A «ham dat.
2. Tinh quing dudng cda B -0 :iép e di duge k& wr khi A cham
dat (lwu v dang dinh tuit bao todn ¢d ndng)
Dap so: 1)va=vy=2m/s; 2) s = 0,4m

8.1]

Mot vong xiéc gdm hai phian, mot dau 12 mot mdang nghiéng con diu
kia dwdc tao ra thainh mét hinh tron ban kinh R niim trong mat phing
thing ding chita phan mdng nghiéng trén. Mot vat duge tha khong
vir toc ban diu trén mdng nghiéng tr dd cao H. Gid sif trong qud
trinh chuy&n dong khéng ¢6 ma sat. Tinh vin toc¢ cla vat va dp luc
vatde 1¢én tai diém C trén vanh tron sao cho bdn kinh néi tam tai C
13p vddi phuong thing ding |} géc o (H8.6)

’ o 2
Pdp sé: v = «df’}g?ﬁ-/ - R(1+ Coscm vl mg(~£— —2-3cosa)

Hucdng ddn: 13 Vi kKhong ¢6 ma sdt nén Wa = We, tai A chi ¢o th& ning
mgH, (i (€ ¢6 ¢d thé ning mg(R + Reosa) va dong ning (l/2)mv2 twr do
ta suy re v = \2g[H — R(1 + cos )]

2) Tai C ¢6 hai luc tdc dung 1€n vat: dp
lwe Q va trong hre P, hgp luc cla hai
luc nay la luc hudng tam F, luc nay gay

5

- . NV g
ra gia toc hudng tdm 3 Vi€t phuong

trinh theo dinh ludt I Newton va két

(IH3.6) B

hgp két qua trong cau |1 ta ¢6:
2H
Q =mg(— —-2-3cosa)
R
8.12
MothoOn dd duge ném theo phuong xién gée véi phucng nam ngang
¢ 10 c:ao Sm vGi van toc 10m/s. B qua stic cdn clia khong khi. Hay
tinih /a.n toc khi hon dd cham dat.
Ddp s6: v = 14,14 m/s
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D. BAITAP TRAC NGHIEM

8.13
Mot vat nhd khdi lugng m chuyén dong trén mit phing ngang vdi
van tdc¢ v, va cham vao mdt vit khdc ¢6 khdi lugng m va ¢é cung
van td¢ v nhung theo hudng vudng goc vdi vat thit nhat. Sau va
cham hai vat nhip thinh mdt ¢6 khdi lugng 2m. Héi vin toc¢ clda hai
vat sau va cham 1a bao nhiéu va hudng cia né.
A. —v/2 theo hudng chéch 45" so vdi hudng ban diu
B. v/2 theo hudng chéch 45" so vdi hudng ban diu
C. v/+2 theo hudng ch&ch 45" so vdi husng ban ddu
D. v.+/2 theo hudng chéch 45 so vdi hudng ban dau.

8.14
Mot tén Iita chuyén dong thi cd van toc va khoi lugng cda né déu
thay doi. Khi khoi lugng gidm mot nlta, van toc ting gap doi thi
déng ndng cua tén Ifa :

A Khong doi C. Ting gip 4 lin
B. Tang gip doi D. Ting gip 8 lan

8.15
Trong va cham dan hdi thi:
A. Bong lugng bdo toan con dong ning thi khdng
B. Bdng ning bdo toan con dong lugng thi khong
C. Pdng lugng va dong ning déu bdo toan
D. Pong lugng va dong ning déu khong bdo toan

8.16 |
MOt toa tau ¢6 khdi lugng m = 8tan, sau khi khdi hanh chuyén ddng
nhanh dan déu vdi gia toc a = Im/s°. Pong ning cta né sau 10s ké
tr ldc khéi hanh la:

A.4.10°] C. 4.10°]

B.4.10"]J D. 10%)

8.17
Mot vat cé khdi lugng 100g dude ném thing diung vdi van toc
10m/s. Tinh ddng nang va th& niang cda vat sau khi ném 5s.
Liy g = 10 m/s%. .
A Wa=1,251: W=3,75] B. Wy=3,751; W, = 1,25]
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C.Wy=225]; Wy =375] D. Wg=1,25); W, =2,75]

8.18
M5t hon dd dude ném ra véi van toc v = 10 m/s theo phuong xién
géc & dd cao h = 5Sm. B6 qua sitc cdn khdng khi. Van tdc clia vat khi
cham dat 1a: |
A.v=14,14 m/s C.v=244m/s
B.v=1414m/s D.v=244 m/s

Chu dé 9

—_——

PHUONG PHAP CAC PINH LUAT BAO TOAN

I. TOM TAT Li THUYET

1. Phuong phdp cdc dinh luit bao toan 1a phuong phédp vin dung cac
dinh ludt bdo toan dé€ gidi cac bai todn cd hoc.

2. No§i dung 4p dung

*  NEu hésco 1ap thi tdng dong lugng duge bdo toan

*  N€u hé ¢6 ngoai luc nhung hinh chiéu clia tdng ngoai luc 1én phudng
x bing 0 thi hinh chi€u 1én phudng x cla tdng dong luong dudc bdo toan
(bdo toan theo phuong)

*  N&u hé gdm Vat + Trdi Pat khong chiu tdc dung ctia ngoai luc thi co
ning hip din cia vit dudc bdo toan

*  N&u hé gom Vit + Trdi Pt ¢6 chiu tic dung clia ngoai luc (luc cdn,
Juc ma sdt...) thi cd nang hap dan cda vat khong bdo toan. PO bié€n thién
clia cd nang bang cong cla ngoai luc tdc dung vao vat.

3. Cdc bi€u thic 4p dung

P& chudn bi cho viéc dp dung cdc dinh luit bio toan, ta phai viét ra
cdc dai ludng vad li (vdn tdc, dong lugng, dong ning, thé ning..) cla
trng vattrong hé trude va sau qua trinh tuong tdc.
a. Pong lugng: P =mv [P] =kg.m/s
b. COngcia mdt luc: A=F.scosa ([F]: (N); [s]: (m); [A]: (J))

c. COng suat: N :? [N]: (W o4t)




d. CoOngcuaatrong luc: A=P.z=P(z, - z,)
e. Dinh ludt bdo toan cong: Cong cla luc phdt dong bing vé dd [6n
vdi cong cla luc can:  |Ag|=|Ac] hay A+ Ac=0

Hiéu suat: H - Cong c6 ich A
Cfmlg toan phan A
g. Dongning W, = En»ﬂ-'2 (Wal =)

* Pinh li dOng ndng:
AWg=Wg — Wi = Angoai e
- Néu A >0 = Wy >Wy: Pong ning ting
~ Néu A <0 = Wy < Wy;: Pong ning gidm
h. Thé ning:
* Thé ning hap dan: W, = mgz

* Thé ning dan hoi: W, = %A:x2

!

(v6i x 1a do6 bién dang clia vat; k 1a do cing ctia vat)
* Pinh li bién thién th€ nang: Axg=W,4—W,g = mg(za — Z8)
k. Dinh ludt bao toan cd nang:
* Cd ning 12 tong dong ndng va thé ning cla vat:
W=Wy+W,
* Trong trudng trong luc:
W=W =W, %mvf +mgz, = —;—mv: +mgz,

* Trong trudng dan hoi:

W=W,=W; = %mvz +71}-Ioc2 = const

. DPinh ludt bdo toan nang lugng:
W=W +Q
(W c¢d niang lic dau; W’ ¢d nang lic sau; Q 1a nhiét lugng)

Il. PHUONG PHAP GIAI TOAN

A. PHUONG PHAP CHUNG
Phuong phdp gidi bai todn bang cdc dinh luat bao toan thudng phai
thuc hi€n qua céac budc sau: ‘
1. Xaéc dinh hé gdm nhitng vat nao va chiing c¢6 tinh chat gi?
+ Hé c6 1ap hay khong?
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[ & Hé ¢5 lap mot cach gan ding khong? (Khi xdy ra tudng tac ndi luc
co dO 13n vudt trdi so vai ngoai luc?)

+ Hé khong ¢6 lap nhung ¢é hinh chi€u cla tdng ngoai luc theo
phuong nao triét uéu?

+ HE ¢6 ma sdt, ¢6 luc can... khong?
2. Két hgp vdi dé ra dé dinh hudng dp dung dinh luat bdo toan hay
dinh lindo...?7
3. Viét ra cdc dinh luit hay dinh Ii can dp dung cho tirng vat trudc va
sau qud trinh tuong tdc, va cham.
4. Né€u phai xét dén hinh chi€u clia cdc véctd 1én cing mot truc thi trén
truc d6 phii chon mdt chiéu duong thong nhat trude va sau qud trinh
tueng tac.
5. N&u phai tinh thé ning thi trudc hét phdi chon mdc thé€ ning mot
cach thich hgp.
6. Vi€t phuong trinh md td dinh ludt cho bai todn, gidi va bién ludn cdc

phuong trinh d6 (khi gidi can luu y vé hudng clia cdc véctd)
B. BAITAP MAU
Thi du 9.1

Mt vt nhé trigt khong van téc dau tix dinh mot mdt phdng nghiéng
¢é ) cao h va chiéu dai la l. Hay xdc dinh gia téc cia vat trong cdc
truong hop:

1) Vat trugt khéng 6 ma sdt trén mdt phdng nghiéng.

2) Vat trugt trén mdt phdng nghiéng vdi hé s6' ma sdt la u

Bai gidi :
Cho: AB=s; AH=h

Hé sO ma sdt=p

Phan tich " (H9.1)

Vit chuyén dong trong trudng trong luc cla trdi dit nén chiu tic
dung cla trong luc. Vi trong luc khong vudng gée vSi mat phing chuyén
dong nén ¢6 thé phin tich thanh hai thanh phin: thinh phin song song
vdi mat phing nghiéng Psina giy cho vat mot gia tdc a chuyén dong di
xudng phia chin mit phang nghiéng. Vi trong lyc khong ddi nén gia toc
a khong ddi, vat chuyén dong thing bi€n ddi déu. Thanh phin vudng
goc vOi mit phing nghiéng Pcosa c¢6 tic dung ép lén mat phing
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nghiéng 1 4p luc, khong giy ra gia t6c chuyén dong. Nhu vy bai todn
nay ta c¢6 thé gidi bing phuong phap dong luc hoc biing cict dp dung
dinh luat Newton. Tuy nhién, ciing ¢6 th€ gidi bai todn bing cdca dp dung
cac dinh luat bao toan. Xét hé Vit + Trai Dat, trong trudng hdp vat chuyén
“dong khong ma sat, cd nang trong trudng cfia vat bio toain W, = W, trong
trudng hgp vat chuyén dong ¢6 ma sét, cd ning khong bdo tcan thi do
bi€n thién cd ning bing cong clia luc ma sit trén mit phing nghiéng:
Ans=Wg— Wa =— Fs8
Giai
1) Trudng hop khong ¢6 ma sat:
Co ning tai A chi ¢6 thé ning: W, = mgh (mdc thé ning tai H
2

Cd nidng tai B chi c6 dong nang: Wy = %

Vi co ndng bdo toan nén: Wy = Wg = mgh = %v—
= V= 2gh = 2gs sina
Mit khdc vi chuyén dong bién doi déu khong van toc diu ta cc
v? = 2as = 2gs sina = a = gsina
2) Trudng hdp c6 ma sat
P& bién thién cla cd ning bing cong cta luc ma sat:
| Ams=Wp— W =— Fps
trong do: Fns= p Pcosa = p mg cosa

" mv?
vay

— mgh =-(umgcosa) §

2 " v’ g
= v =2g(sinot — pcosa) s = a = ,Tg(smah LHcosa)
2s

(diéu kién sino > pcoso = tgow > p)
Ddp 567 1) a = gsina; 2) a = %—g(ginaf—- oS )
s

‘Thi du 9.2

Mojt vdt c6 khéi luong m roi tix dé cao h xubng ddt khéng vin tic ban
ddu. Khi dén dat, vat lin sdu vao ddt mot doan s. Tinh luc cdntrung binh
ciia ddt tdc dung lén vat (1dy g = 10 m/s°)
Bai giai
Cho: m; AB=h
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BC =s; g =10m/s’ AW

X4c dinh: Fp =7 | /S
Phdr tich i m

Pay 1 bai todn vit chuyén dong roi dudi tic B! v
dung cda trovg luc (rdi tv do), vi vdy cing c6 thé - A1 ...
gidi bai todn bling phuong phdp dong luc. Tuy oS bl
nhién don gidn hon nhiéu néu ta gidi bai todn :::::::;:-!:-:y.(;:::::::::::
bing cdch dp dung cdc dinh ludt bdo toan. Xéthe -~ .o
Vit + Trai Pat, vi vat chuyén dong ¢6 ngoai luc 1a (H9.2)

lyc c¢in clia dit 1én chuyén dong nén cd ning cia
hé khong bao toan. Chon goc tinh thé ning tai midt dat (W = 0), lic d6
cd ndng tai A chi c6 thé ning W = mgh, c¢d ndng tai B chi ¢6 dong ndng

l - . 2 # ~F - -~ ~ -
Wy = Emvf, va tai C chi ¢6 thé ning W¢e = — mgs. Vi vdy néu ta xét

diém dau (A) va diém cudi (C) thi do bién thién cla cd ning bing cong
cla luc cdn cta dat tdc dung 1én vat. Wa — We = A
Gidi
N&u bd qua su tod nhiét trong sudt qud trinh chuyén dong cla vat
thi d0 bi€n thién cda cd ning bing cong lirc cédn.
Ta c6: — mgs — mgh =—Fn s
Viay luc ¢dn trung binh cta dit tic dung 1én vat sé la:

Fen= mg(l + -}—I»]
5

Ddp s6: F., = mg(l - -?]

Thi du 9.3

Cho co h¢ nhu hinh vé (H9.3), trong do vat m; = 400g va vat m; = 600g.
Rong roc va cdc ddy néi cé khdi lugng khéng ddang ké, day khéng dan.
Hé s6' ma sdt giita vat my vdi mdt ban la p = 0,15. Ban ddu gii cho vat m;
ding yén roi thi nhe cho né chuyén dong. Tinh van téc cia vat m; khi né
da di dwoe 50cm. Ly g = 10m/s°
Bai giai
Cho: m; =400g; m; = 600g
n=0,15; s = 50cm; g = 10m/s”.

Tim: v, =?
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Phan tich |

Ban didu khi hé dang ding yén, dong ning ctia hé bing 0, cd nang
cia hé chi ¢é thé ning m,gh, cla VAt m; vi thé ning m,ghy cda vaw m,
(¢cd ndng cia hé 1a W, = m,gh, + mygh,). Vi diy khong dan nén khi mj;
chuyén dong dudi tic dung cia trong luc thi kéo theo m, chuy€n dong
va vin 0c cta ¢d haT vat ludn bing nhau trong sudt qud trinh (khi m;
chua cham dat). Khi ca hai vat di duge quang dudng s = 50cm tai do cdc
vit ¢ van tdc v nén té’ng dong ndng cua hé s€ la: Wy=Wg+ Wy =

[ - - ar o 2 A - e ~ -~
E(m, +m3')v"’. Luc ndy thé nang cua vat 1 van la mgh, (vat chuyén

d(jné trén phudng ngang), con thé ning cda vat 2 con lai mag(h, — 8) (vi
dd cao clia vat 2 gidm s (m)). Vi chuyén dong c¢6 ma sdt nén c¢o ning cia
hé khong bdo toan, dd gidm cla cd nang bing gid tri tuyét doi cla cong
can.
Gidi

+ Cd ning cda hé trudce khi chuyén dong la:
_ W, =m,gh; + mygh;
+ Cd ndng cda hé sau khi di duge 50 cm la:

1
W, = “2'(’"1 4 mg)vz-f- m;gh, + myg(h; — s)
+ D0 gidm cda cd nang bing gid tri tuyét doi cda cong cin:

N
mgh; + mygh, — [E(m| +m,)v’+ mgh; + myg(h; - s)] = km, gs

=> l(m,+m,)v1’+ m2g5=km|gs = V= J@II_)
2 . ) UTI +m3

Thay s& vao ta dudc: v=2732m/s

Pdp 56 v = 2,32 m/s
C. BAI TAP TU GIAI
94

M,

Mot 6t6 coﬁokhm lugng m = 2 tﬁ’n R
dang chuyén ddng vdi van toc

vop = 36km/h thi tit mdy va bit M,
dau xudng ddc. Dée nghiéng mot
géc a = 18" so v4i mit phing
ndm ngang, hé s& ma sdt giira

(H9.3) N

&
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binh 616 véi mat dudug 1a p = 0,01. Hay tinh gia ¢ cda 0t theo
hai phudng phdap: Phudng phdp dung cdc dinh luidt Newton va dang
cdc dinh ludt bdo toan.
. Pdp s6° a = 3m/s”
Huong ddan: 1) Dung phudng phdp bdo toan nang lugng
Su bién thién cia c¢d ning bang ¢Ong cda ngoai luc (lue ma sit)

l ) 1 ?,
1 5 mv " +mgh, |- [; mv;, + mgh,| = umg cosa.s

~

va \"[32 - VAZ = 24§
So sdnh hai biéu thitc trén ta dugc a = 3 m/s’

2) Dangcidc dinh ludt Newton

Vi trong lyc khong vudng géc v8i mit phiang chuyén dong nén ¢6
thé phan tich thanh hai thinh phin: thanh phan song song vdi mit phing
nghiéng Psina giy cho vt mot gia tde a dé chuyén dong di xudng.
Thanh phan vudng géc vdi mat phing ng,hlcnb Pcosa co tic dung €p 1én
mit phang nghiéng 1 dp luc
Vivay: F,,, = n Pcosa. Theo dinh ludt IT Newton ta ¢o:
Psino. — p Pcosa =ma = a = g(sina— pcosa) = 3 m/s’

]

9.5
MOt 10 x0 ¢d dd cing k =100N/m va chiéu dai t nhién 1a 15¢cm. Lo
xo duge it doc theo mot rinh thing nim ngang, mot diu dudc gilr
¢O dinh. M6t sgi ddy dude ndi hai diu cda 10 xo 1am cho né bi nén
lai chi con Scm. MOt vién bi ¢6 khoi lugng 40g dudce dit st dau thi
2 cda 1o xo. Khi dot dit sdi day, hon bi bi bin thing theo ranh. Tinh
van toc cta bi, bi€t riing ma sdt khong ding ké.

Ddp 56~ v = S5m/s
Huong ddn: Ning lugng 10 xo truyén cho vién bi dudi dang thé ning dan

X l - . » ~ - 2 * A .
hoi: W, =5ka chuy€n hod thanh déng nang cda vién bi Wy = é—mvz.
Ap dung dinh luit bdo toan ning lugng ta c:

W =%_kx3=wd=%mv2 trdo = v=5m/s

9.6
Mot con 1dc don gdm mot qua cdu nhd budce vao diu mat sdi diy
ménh, dau kia ¢& dinh & C. Khi cin biing O sao cho diy CO thing
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ditng. Pua vat dén vi tri A (van giit cho diy thing) diy CO ldp vdi
phudng thing ding 1 gdc bing o rdi thd nhe. Bé qua moi ma sdt.
1) Tinh van td¢ cda vat khi né vé qua vi tri cia O
2) Ching minh ring, vit 1én tdi vi tri B sao cho A va B déi xitng
nhau qua CO
3) Tinh lyc cing day tai O

Ddp sé: 1) vp = \/2g1(1 —cosa) ;2) Vicmgza = mgzp =74 = In

9.7

9.8

3)T = mg(3 -2 cosa)

M(f)f hat notron ¢6 khdi lugng 1,67.10‘27kg dang chuyén dong vdi
van toc 1,0.10°’m/s dé€n va cham truc dién vdi hat ddteron dang nim
yén khdi lugng 3,34.10 *"kg. Sau va cham hai hat chuy€n dong riéng
ré va hat doteron chuyén dong vdi van toc 6,67.10° *m/s. Tinh van
toc cla hat ndtron sau va cham, va cham d6 ¢6 phdi dan hoi khong?

Pdp 567 v, = - 0,335.10° m/s. Vi dong nang cia hé khong bdo
toan nén va cham khéng hoan toan dan hoi.

M,
A s m A — AN
Cho co hé nhu hinh vé. Dung cdc dinh 0:1

luat bdo toan dé xdc dinh gia td¢ clda hé

-~ 7 -~ -~ 9 - {
dugc mo ta trén hinh. BO qua ma sat, (H9.4)
khoi lugng ciia rong roc va sdi day.

Ltsss Lt LD,
=
[ ¥

D. BAITAP TRAC NGHIEM

Hai vat va cham nhau theo phuong thing ding thi:
Cd ndng cia hé dude bdo toan

Pong lugng clia hé duge bdo toan

Pong ning clia hé duge bio toan

Khong c¢6 dai lugng nao bdo toan ca

onNnw»

9.10
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Trong mot va cham mém thi:
A. Bong lugng bdo toan con dong ning thi khong
B. Bong ndng bdo toan con dong lugng thi khong
C. Pong lugng va dong ning déu bio toan
D. Pong luong va dong ning déu khong bio toan



9.11
MOt vat niim yén ¢6 thé ¢6:

A.Vin tdc B. Pong ludng  C. POng ning D. Thé ning
9.12

MOt vit chuyén dong khong nhat thi€t phdi ¢o:

A. Van tdc B. DOng lugng  C. Pong ning D. Thé nidng
9.13

Khi vin toc ctia vat ting gidp doi thi:
A. Gia tdc cda vat ting gap doi
B. Dong lugng cda vat ting gap doi
C. Dong ndng cla vit ting gdp doi
D. Thé nidng cla vat ting gap doi
9.14
Mot mdy bdm c6 hiéu suat H = 90% bom dudc 8m’ 1én bé chita cao
5m so v&i mit nude ho trong thdi gian 30 phat.
LAy khdi lugng riéng ctia nude 1a D = 1tdn/m’ va g = 10m/s’
Cong sudt clia mdy 1a:
A. 16666,6 W B.55,5W C.177,7TW D. 555,5W
9.15
MOt mdy bay dang bay véi van tdc v (so vdi mit dit) bin ra mot
vién dan ¢6 khdi lugng m va van toc v’ (so vdi mdy bay). Cong thic
ndo trong s cdc cong thite.dudi diy c¢6 thé dung dé tinh dong ning
ctia dan doi v&i mat dat.
A.Wy=mv'/2+mv'¥2 B. Khongcé cong thic nao ding
C.Wy=mv’’ D. Wy=m(v+v')*/2.
9.16
Mot 0td khoi ludgng m dang chay véi van toc v trén dudng nim
ngang thi ngudi ldi ham phanh vdi luc ham F, xe di thém dudc mot
doan s roi dirng lai. Néu 0t6 ¢6 khdi lugng 2m, vin td¢ v/2 va chiu
luc ham la F/2 thi quing dudng s’ do n6é chay thém trén du’dng ndm
ngang s€ Idn hay nhd hon s bao nhiéu lan?
A.s'=s B.s" =4s C.s7=2s D.s’ =s/2
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9.17

108

Mdée mot vat khoi lugng m vao diu dudi clia 10 xo rdi treo dau trén
10 X0 vao gid d3 ¢d dinh. Pdnh ddu vi tri thip nhdt cia vat § diém
0. Kéo vit xudng thap hon O mot doan OO’ = a roi budng tay gii
vit. Trong qud trinh vat chuyén dong tr O’ tré vé O thi dong niing
W, va thé ning W, clia hé "vat — 10xo - Trdi Pat" ting gidm nhu
thé nao? (B6 qua ma sdt va sic can cia khong khi )

A. Ld xo co lai nén th€ ning dan hoi W, cla 10 xo gidm mot lugng ding
bing do ting dOng ning clia vat dé c¢d ning ctia hé dude bdo toan,

B. Thé ning W, ting do vat duge 10 xo kéo Ién cao hon, dOng ning W,
gidm mdt luong biing do ting thé ning dé cd ning ctia hé dude bdo toan
C. POong ning W, ting khi 10 xo co lai lam vat va 10 xo ting van tdc.
Thé€ ning W, phdi gidm mot lugng dung bing do ting dOng ning dé
cd ning cua hé duge bao toan.

D. bdng ning W, ting vi vdn tOc vat ting va W, ting vi vit dudc 1o
X0 kéo 1én cao hon so vdi mat dat.



Chuong 4
CO HOC CHAT LONG VA CHAT KHI (CHAT LUU)

Chiide 10
AP SUAT THUY TINH - PINH LUAT PAXCAN

I. TOM TAT Li THUYET
1. Ap sudt: dp suit tai moi di€m trén mdt mat bi ép la do 1dn cda dp
luc trén mot don vi dién tich cua mat do.

] - f( ~ 2
Bicu thuc: p = ? (trong hé SI: [p] = N/m~ = Pa (Paxcan))
2. ChAat 10ng li tudng: 1a chit 16ng dong tinh, khdong nén dugc va
khong nhat. |

*Chat 10ng c¢in bing: 1a chdt 1dng & trang thdi cin bing (tinh) khi
né nam yén trong mot binh dung ¢d dinh.

[-" Ul ~ ~ . -
- chi phu thudc vao vi tri cao

b

thap cia AS ma khong phu thudce vao do nghiéng ctia AS.

3. Ap suit thuy tinh: dp suit p =

4. Dinh luit cd ban cta thuy tinh hoc

* Ap sudt tai mot diém trong long chat 1ong la:

p= Dgh e I
* Hi¢u dp sudt gitra hai di€m trong 10ng chi't Idng 1a:
Ps - pa = Dg(hg — ha)

5. Dinh ludt Paxcan

Khi mdt chil 1ong dude giam kin trong binh dung khong bién dang
chiu mdt suf ting dp (¥ bén ngoai thi tdc dung nay dudc truyén dén tat ca
moi diém 12 nhu nhau: Apa = Apg = ...Ap;

Il. PHUONG PHAP GIAI TOAN

A. PHUGNG PHAP CHUNG
~ Bai tap trong phan nay chi yé€u tap trung vao 2 dang:

a) Xdc dinh dp suat hoac dp luc trong 1ong chat 1dng can bing (dp
suat thuy tinh) trén ¢d sd dp dung cong thic tinh dp suat tai mot diém

109



trong 1ong chat I6ng cdn biing: p = Dgh + py va dinh ludit ¢¢ ban ctia thuy |
tinh hoc: pg — pa = Dg(hi — ha)

D41 vdi dang bai tap ndy. ta phai xdc dinh chinh xdc vi tri dO cao h
(1t vi trf can tinh d&n mit thodng chit 16ng) va cdc mdi quan h¢ gida ap

sudt va dp luc p =—g (véi F la dp luc nén vudng goc lén dién tich S),

sau d6 d4p dung cdc cong thifc cia cdc dinh ludt d€ suy ra cdc dai lugng
can tim theo yéu ciu bai todn.

b) Dang thit hai thudng gip 1a cdc bai todn vé su truyén dp suat
hodac dp luc trong 1ong chat 16ng li tudng bi giam trong cdc binh thdong
nhau khong bi¢n dang. Cdc bai todn dang nay chi y&u xdc dinh cdc dai
lugng nhu dp sudt p, dp luc F hodc so sinh dién tich tiét dién S, va S,
trong cdéc xylanh cla cdc thi€t bi cdu tao trén nguyén tic binh thong
nhau (mdy nét thuy luc, phanh thuy luc..).

Pay la cdc bai todn dp dung dinh ludt Paxcan: tic dung vao vi tri |
do tang dp luc AF, = ApS,, d0 tdng dp suidt Ap dudc truyén nguyén ven

dén vi ui 2 trong long chit léng AF, = ApS, nghia 1a ta ¢6:
AF, = AF, 22

|
Cac bai todn dang nay phdi xdc dinh chinh xdc cdc dai lugng da biét
(theo dé ra) va cdc dai lugng dic trung cho trang thdi theo quy udc (nhu
dp sudt khi quyén py, khdi lugng riéng D cia chat 1dng dang xét...) dé thay
vao trong cong thitc clia dinh ludt, tr dé suy ra cdc dai ludng can tm.

B. BAITAP MAU

Thi du 10.1

Ba chiéc binh ¢6 cang di¢n tich ddy dugc ddt trén mat phdng ndam
ngang va dung cung mét loai chdt long dén do cao h nhu nhau (H10.1).
Khi dé dp luc lén ddy cua cdac binh nay la nhie nhau, nhung khi ddt lan
lugt moi binh lén ban cén thi sé do trong luong ciia chiing lai khde nhau,
hay gidi thich bing biéu thicc nghich li nay?

Bai giai N
Lho:Si=8=8=8 e
hi =h;, = h; =
Fi=F,=F; S
CM:P,#P, =P,

(H10.1)
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+Phdn iich
Taeo bai ra, dién tich ddy S clia ba binh déu bing nhau nén dp suit
trén mat ddy chi phu thudc vao do cao ¢t chat 16ng h trong cdc binh.
Can l: do trong lugng, cing mot chdi 10ng, trong lugng P ti 1& vdi thé
tich V cuda chit 10ng chita trong mdi binh. Vi vy néu cdc thé tich trong
cdc binh khdc nhau thi trong lugng can dugce khdc nhau.
Giai
Vi chdt 16ng trong ba binh déu gidng nhau, dd cao cdc c¢Ot chit 16ng
trong cdac binh nhu nhau nén dp sudt trén mat ddy cdc binh la:
pr=p2=p3=p=Dgh+py
Dién tich ddy ctia cdc binh bing nhau (S), vi viy dp luc 1én ddy cia
cdc binh la:
Fi=F,=Fi=F =pS =(Dgh + py).S (1)
Mat khic, trong lugng khdi chat 10ng trong cdc binh dude xdc dinh
theo cOng thic:
P=mg =DVg (2)
Tu (1) va (2) ta thdy trong lugng phu thudc vao thé tich khoi chit 16ng
trong cac binh.
Vi:i Vi#Vy2V; = P#P2P;
Tra loi: P, #P> = P;

Thi du 10.2
Mét thiang dung nudc cao Im, mdt trén cdm 1 6ng nhé hinh tru cao
10m (H10.2). So sdnh luc nén lén mét diém A trén thanh ciia thung cdch
dcy 20cm trong hai truong hop: AT ¥
1) Chi dé ddy nudc trong thiung
2) D6 nucc lén ddy érg nhé (dén 10m)
Bai giai
Cho: h; = 1m, h, = 10m
hy = 20cm =0,2m

So sdanh: Fi/Fya)h=1m V| A
hyh=I1m
Phan tich (H10.2)

Ap lIuc nén l1én mot di€m trong 1ong chat 1dng duge suy ra tif cong
thite tinh dp suit tai di€m d6. Vi dp suat tai mot diém trong long chat
I8ng phu thude vao dd cao clia ¢ft chdt 1dng chita trong binh (tinh tir
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diém dang xét d&n mit thodng ctia chit 1dng). Trong hai trudng hdp trén
dd cao chdt 16ng trong trudng hgp thit nhat 1a: h = (h) — hy), trwdng hgp
thtt hai 12 h = (h; + hy — hs). T hai biéu thic nay ta ¢o thé so sd@nh dugce
ap lue tat A trong hai trudng hdp.

Giai
1) Trudng hdp nude chi dd day thung (1m)
Ap suit tai A la: p1 = Dg(h; — h3) + py (1)
2) Trudng hop nude d6 day dén dng nhé (1 + 10)m
Ap sudt tai A la: p2=Dg(h; +hy - hy) +py (2)
Vi Ll .} nén tir (1) va (2) ta ¢é:
F,  p

B Se0s+ g,

F,  p, 108Dg+ p,

Trong trudng hdp bd qua dp suat khi quyén (py = 0)
£ _p_08Dg 08 .40y
K, p, 108Dg 108

Pap so: F,/F>= 0,074

Thi du 10.3

Trong mdt mdy nén thuy luc, dién tich cia hai pitténg lan luor la
S, =6.10"m’ va S> = 1,5.107°m’. Bén pittong S, ngudri ta can duy 1ri mét
luc SON, dé can bdng thi bén piténg S; can duy tri mft luc bao nhiéu?
Néu bén pittong S, dich chuyén mét doan 0,02m thi bén pittong kia dich
chuyén dugc mét doan bao nhiéu? (hiét ring chdt lon g trong mdy nén co
thé xem la li tudng).
Bai giai
Cho: S; =6.10"m% S; = 1,5.10 *m’
F;=50N; h; =0,02m
Tinh F, =7 va hy =?
Phdin tich

Mdy nén thuy luc 14 mot binh thong nhau duge gidi han bdi hai
pittdng ¢6 thé chuyén dong trong hai xylanh. Nguyén tic hoat dong clia

5, trong do S,

mdy dua trén cd sd su truyén luc qua chdt 16ng: F; = F

; 1
va S lan lugt 1a dién tich cta cdc pittdng. Nhu vy, luc nén cia mdi bén
ti 1€ vdi dién tich ti€t dién cla pittong. Chat 16ng trong mdy nén thuy luc
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12 chiU i0ng li tudng nén khong nén dudce, vi vay khi pittong Sy chuyén
done ¢o xu hudng lam giam (hodc tang) th¢ tich thi pittobng S, phdi
chuven dong theo hudng ngude lai d€ 1am ting (hodc gidm) the tich cda
khoi chit ldng, thod min thé tich khong doi.

Gidi
1) A;w dung hé qua cua dinh luf'* Paxcun ta ¢o
. o B ( 6.10
Fo=F - = Solw—— |~125N
S, 310
2) Khi pittong 1 di xudng duge mot doan hy thi pittong 2 phat di 1én mot
doan !4 h; thod min hé thire: Vi=Vi= §ihy=8:h
S, 6.107°
= hj = hi-' - 0 O") ‘l-'—' {')— U Dgn?
s B

Pdp s6: 1) F> = 12,5N; 2) h> = 0,08m

Thi du 10.4

Mot thang hinh tru, dédy tron, duomg kinh 1,2m, cao 1,8m, phia trén ndp
cé gan mot Ong nhé thing ditng, hinh tru cao 1,8m, duong kinh tiét dién
[2cm. Tinh 11 s6° giita dp lue tdic dung 1én ddy thiang va trong luong cia
nudc chita trong thiung va dng hinh tru trong triong hop nuée dicge dé day
dén miéng 6ng hinh tru nhé. Lav ¢ = 10m/s* va bé qua dp sudt khi quyén.
Bai gi(?i
Cho: d; =1,2m; h; = 1,8m
o = lZcm =0,12m; h, =1,8m

g = 10m/s’

Tinh: F/P=?
Phdn tich

D¢ xidc dinh dude tf s6 gitta dp Iue cda chit 1ong 1én ddy thing va
trong lugng cla toan bd khoi chat 10ng (chita trong thing + 06ng) ta phdi
xdc dinh trng dai ludng riéng lé:
+ Ap luc cta khoi chat 16ng 1én ddy thung F biing tich clia dp suat tai

ddy p = Dg(hy + hy) véi dién tich ddy S = %d,z

+ Trong lugng toan ph;’in clia khoi chdt 16ng 1a tdng trong lugng cda
chat 10ng trong thung + dng: P=Dg(V, + V3)
Thay cdc s0 liéu baira di cho ta xdc dinh dudc ti s0 F/ P
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Gidi
+ Vibd qua dp suit khi quyén nén dp luc clia khoi chit Idng tic dung
lén ddy thing 1a:  F=pS = Dg(h, + hg)%df
+ Trong lugng clia khdi chat 10ng trong thung + ong la:
P=Dg(V,+V))
trong do: V= —dl2 vaV,= %dz

- T 43 T 2 2‘
= P-‘T—Dg("‘i‘dl +zd2 )=ZDg(di +d2)

/4
g R ey

Viy: —_— z 2

P Iy +d) @A)

Ddp so: i};:Z
C. BAITAP TU GIAI

10.5
Trén mdt dap ngan nudc dién tich hinh chir nhdt, dp sudt tring binh
clia nudc bing 4p suit tai do cao 1/2 cla dip. Ching 14 ring, dp luc
toan phin tdc dung 1én dip ti 1& vé8i binh phudng dd cao cia dap.

Ddp s6: F = %IH *Dg ’ dp sudt
Hudng dan: dp suat p tai do cao h \
phu thudc bic nhat vao h P Ahxp
p=DgH-h) +pg
khi h = 0 (ddy dap) thi 4p sudt l6n p, N D0 cao
nhat: p=py=HDg +p, h h+Ah i
(H10.3

Goi 1 1a chiéu dai dap, dp luc tdc
dung Ién mot dién tich 1.Ah 13 AF = p 1.Ah = dién tich hinh chif ntat gach
chéo trén hinh 10.3 . Tir d6 ta c6: F=2XAF =1 X 3pphy =

-
—IH"D
7 g
10.6
Mot 6ng nhd hinh chit U hai miéng hd, chita thuy ngan. Néu do

13,6cm nudc vao mdt nhdnh clia 6ng thi thuy ngin & nhdnh ia phai
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diing cao bao nhiéu’ (bi€t ring khoi lugng riéng cta thuy ngén la
3
13,62/cm™)
Ddp 56 hy,, = Icm

10.7
Bdn kinh ctia hai xy lanh clia mdt mdy nén thuy luc 1an lugt bing
10cm va 2cm. Tdc dung luc 2500N 1€n pittdng I6n, xac dinh luc tac
dung 1&n pittong nhd d€ can bing.
, Pdp s6: F = 100N
D. BAI TAP TRAC NGHIEM

10.8
Cic ciu phat biéu sau diy ciu nao phat bi€u diing?
A. Ap suitla mot dai lugng vo hudng
B. Ap suitla mot dai lugng vectd
C. Ap suit thuy tinh chi ¢ 14y gid tri duong
D. Ap suit khi quyén khong am
Céc ciu phdt biéu sau diy ciu nao phat bi€u diing?
A. Ap luc 1a mot dai lugng vo hudng
B. Ap suit tai moi di€ém déu biing nhau
C. Ap luc khong phu thude vao hudng clia mit bi nén
D. Ap sudt khong phu thudc vao hudng ctia mat bi nén
10.10
Ap sudt tai ddy ctia mot binh dung chat 1dng phu thudc vao:
A. Gia toc trong trudng
B. Khoi lugng riéng clia chat 18ng
C. Chiéu cao cuia cot chit 1dng
D. Dién tich cia mat thodng chat 1dng
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Chu dé 11 )
CHUYEN PONG CUA CHAT LONG
PINH LUAT BECNULI

. TOM TAT Li THUYET
1. Piéu kién chay én dinh: Pic trung cda su chily on dinh:
*  Vin tdc chdy tai mdi diém khdng phu thude vao thdi gian
*  Chat 1dng dugc gid thi€t 12 li tudng (dong tinh, khong ma sdt, Khong
nén dudc)
*  Chady khong ¢é xody (khi chdy khdng quay xung quanh bat ki truc
tudng twgng nao)
2. Luu lugng
q=Sv [q]:m3/5

(trong do S 1a i€t dién 6ng dong (m?) va v 12 vin toe (m/s))
3. Pinh luat bao toan dong

Khi mdt chit 16ng 1i tudng chidy 6n dinh trong mot ong dan thi v lugng
cha chat 10ng tai moi tiét dién ngang clia Ong dan 12 nhu nhau. Syv, = Syv,
4. Dinh luit Becnuli '

Dinh luit vi€t cho su chdy On dinh ctia mot khdi chat 1ong:

o] qud trinh chdy 6n dinh cda mdt chat 1dng li wdng, dudi tic dung
cla trong luc, tai cdc di€m doc theo dong chdy, tOng dp sudt va cd ning
ctia mdt don vi thé tich chat 16ng 1a mot hiing s0:

1 1
p + & Dv,® + Dgz; =ps + E-szz + Dgz,
(trong d6 D khdi lugng riéng chat 1ong; v 1a vin ¢ dong chdy, 7 la d6
¢ao tinh tr moc ty chon)

5. Heé qua cua dinh luit Becnuli
*  Céng thuie Torixenli: Cong thite Torixenli viét cho vin tdc cla chil
16ng & 10 ro: V= \/2—‘{:;

(trong d6 h 12 dd cao ¢Ot chdt 1dng tinh tir 16 rd d€n mat thodng)
* Hign tugng Venturi: Xét cho trudng hdp chit 1dng chdy trong dng nim
ngang:z,=2; =0

1 1 5
pi + ED\M2 =p2+ EDV;"
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S] > S" = P> p1
Il. PHUONG PHAP GIAI TOAN

A. PHUONG PHAP CHUNG

(dc bai tdp rong phan nay dude phin thanh hai loai:

l_oat thd nhat chi yéu ap dung dinh ludt bdo toan dong va dinh luit
Becnult dé xac dinh cdc dai lugng nhu: luu lugng g hodc vin toc v cla
dong chdy khi biét trang thdi cla chat 10ng vdi cdc dai lugng ¢on lai
trong ¢cOng thite md td cdc dinh ludt nay.,
+ Xadc dinh ding cdce dai luong theo yéu ciu bai todn
+ Apdung cong thic cla dinh lujt
+ Tim cdc dai lugng chua biét theo yéu cau cGa bai todn
(Luw ¥ pliiii thdng nhi't don vi cdc dai luong trong biéu thic)
*  Loai tht hai 1a cdc bai tdp vé nhitng trudrg hgp riéng cta dinh luit
Becnuli, khi gidi chi cin dp dung cdc cOng thie da C() nhu :cong thite

' ]
‘ Torivenli v = J’J ;31? hoac Venturi p, + EDV! =p2+ —Z—Dva tuy thudc

vio cde didu kién ban diau va yéu ciu clia bai todn.

B. u.-‘u'r;f\r’ MAU
Thidu 11.1
Pé xdce dinh khoéi lugng chdt 1ong hodc chdt khi chdy qua mét tiét
dién cua ong trong mét gidy (luw heong chdt luu), ﬁgbﬁ)’i 1a ding mot éng
Venturi dé do hiéu cdc dp sudr timh Ap = p; —p> & cdc tiét dién S; va S,
(H11.1). Hm tinh luu lr_rdng ciia chdt luu. (Biét rdng S; = 0,2m’,
Sy =0, 1m0 va Ap = 1500 N/m®, D = 1000kg/m’)
Bai giai
Cho: Ap = 1500N/m"
S = 0,2 2m?, S, =0,lm"
D =1000kg/m~ AP @ﬁ 3
Xdc dinh' q =7 . ; e
Phdn tich S o
Theo bai ra: ¢ ciu cda thi€t bi do 14 mdt éng Venturi dit nim
ngang, vi vay néu ta chon mdc dé tinh thé ning 1a mat phing nim
ngang clia Ong lic dé z; = z, = 0, trong dinh ludt Becnuli khong con
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thanh phan th€ ning chi con lai thanh phan dong niing clia khdi chat
18ng. P& xdc dinh luu lugng chat luu ta can xdc dinh dudce van (6¢ v, cla
dong chdy qua ti€t dién S; va v, qua ti€t dién S,. Viéc xdc dinh cic gid
tri van tdc nay bing cdch 4p dung dinh luit Becnuli (trong tudng hgp
21 = 2z = 0 va dinh ludt bdo toan dong S,v; = S,vy).

- Gidi
*  Ap dung cong thifc Venturi:

1 1
p1 + EDvlz =p2+ ~2~sz2

1
trong d6: py=Ap+p2=>Ap+p:+ EDV'z =p2+ %szz

=~ 2Ap + Dv,? = Dv;?
*  Mat khdc tir dinh ludt bdo toan dong ta c6:

S
S;V] “—"Ssz = V= —I—-Vl = 2V1
2

- = 2Ap+Dv*=DQ2v)? = v\’=1m/s
Tu do ta suy ra: m=DV =D §,v, =200kg/s
Ddp s6: m = 200kg/s

Thi dy 11.2

Mot 8ng tiem c6 xylanh tiét dién S; = 4cm’ va kim tiém ci tiét dién
S; = Imm®. Khi tiém nguoi ta dn vao pitténg mot luc F = SN thi thudc
trong 8ng tiém phut ra vdi vdn téc bdng bao nhiéu? Biét khéi ligng riéng
ciia thudc trong dng tiém la 1000kg/m’. Bé qua moi ma sdt va tmng luc.
Bai gidi |
Cho: S; =4cm’; S; = Imm’
F = 5N; D = 1000kg/m’
Tinh: v, =?
Phén tich

Goi vy, V2, p1, P2 1an lugt 12 van t6c va dp suat cla chat Bng trong
Ong tiém va kim tiém, 4p dung dinh luat Becnuli cho trudng hgp dng
dong nim ngang, chon mdc tinh thé ning 12 mit phiang chitadng tiém
thi thinh phan thé ning bing 0, lic d6 bi€u thic dinh lui chi con:

-1 5. 1 2
+ —=Dv," =p;+ =Dv
p1 5 Vi P2 3 2
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(trong bi€u thic trén, p; va p, 1a cdc dp sudt tinh cia dng va kim tiém

£ LS g * ¥ 1 " F
vdi p» =py la dp sudt khi quyén conp, =py + _S_)
1

Khi tiém, van toc cla chdt 1dng trong dng tiém rat bé so véi vin tdc

trong kim ti€ém v, << vy (Vi S3 << S)) nén dd 16n cuia %Dvl2 khong ddang

ol 1 2 ~ e - - ..
k€ = pi=p2+ s Dv,” tir d6 ta ¢6 thé xdc dinh dudc vs.
Gidi
* Ap dung dinh ludt bio toan dong ta c:

S[V]:SE\Q:DVZ: *-:SS:—IVI (l)

* Ap dung dinh ludt Becnuli cho trudng hdp dng dong nim ngang
(hi¢n tudng Venturi):

] 1
Pt 5D\’|2 =p2 + 2— D\r’zz (2)

YE V) << V) = %DvlzzOvé_‘ty taco:py=pz2+ %szz

. F F 1
Thay:po=povap =po+ — = po+ —=po+ — sz?_
S, hY 2
¥ 2F ta suy ra v = Sm/
L il ‘ - :
*“ A\ Ds, dadi

Ddp s0- v; = 5m/s
Thi du 11.3
Tim vdn téc chay ciua dong khi CO; trong mét 6ng dan (H11.2). Biét
rang, ci 30 phiit khoi lugng khi chdy qua mot tiét dién ngang cia ong
bdng 0,5k g va duong kinh cia 6ng la 2cm (khéi lugng riéng ciia khi CO;
la 7,5 kgm™).

Bai giai

Cho: t= 3\0]’)1’1 = 1800s

m = 0,5kg; d3=2cm , (HI11.2)
D= 7,5kg:m_

Tim: v =7
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Phdn tich

Yéu cau clia bai todn 13 tinh van tdc dong chay cua ki khi bict
khoi ludgng khi chuyén qua dién tich S (luu luong khi dich chuiydn gua
dién tich S trong mot ddn vi thdi gian). Bang cdch dp dung cong thic
tinh luu hugng dong chdy q = Sv, ta ¢6 thé tinh duge vin W0 cde dong
chdy. Cin lwu y ring luu ludng dong chiy g ding bliing the tich cht khi

2 ol b e o i om

chuy€n qua ti€t di€én S trong mot gidy q = — = nYs
' [
Gidi
Luu jugng dong khi chdy qua ti€t dién S la:
q=S.v
Vin tdc cia dong chdy qua i€t dién S s& la:
=4 B = 0,12m/s

S_D$“7§ﬁ4ujaﬁmam
Pdp sé: v = (,12m/s

Thidu 11.4

Mot 6ng hinh chit U ¢é dang ABCFG (H11.3) cdm thang airg vao
mot dong chdt [6ng dang chdy. Tai A van 16c dong chdt long chey ngang
la v. Tai G van téc dong chdy vao dng bdng 0 (6ng cdm thing diig). Hay

/ i LTl —
ching minh rang: -—=H — H' / \
2g (‘ lx \l

Bai gidi AT 4~ F
Cho: ABCDFG hinh chit U | - A
VA= Vi Vg =0 D0 RO o I I O
cm:%lzfr—n' ?ﬁfffffﬂfﬁﬁﬁfff3ffﬁ
3 e 1 - AW e ¢ I
Phan tick SRR
Hinh vé& cho thdy, 6ng c6 thé (H11.3)

chia thanh cdc doan khdc nhau: Poan ABC hirh chir L ¢6 phi‘il hd cida
ong quay vé phia dong chdy, do do ta ¢4 thé dp dung dinh ludt 3ecnuli:
véi van toc tai A 1a v, tai C 1a v, thé€ niing tai A 1a Dgz, (7 = 7,) va lai
Cla Dgz; (z2=2¢) va 25— 2, =H; p) =pa; p2=pc. O doan GF v vin tdc
dong vao ong biing 0, do d6 cdc thanh phian dong niing tai G v F déu
bing 0, chi con lai thanh phan thé ning tai G 1a Dgzg va tai F a Dgzr,
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vt 71 - 76 = H'; pg=pa=p1; pr=pe=pa (@p suidi khi quyén). Vict cic

phudrg trinh cho hai doan trén ta ¢6 thé chitng minh dude yéu cau bai

toan.
Ga"t}!

.:ip ding phuang trinh Beenul: cho:

. | ) i )
1) Boan ABC: pi+ = Dv." +Dgz, =pn> + - Dv:™ + Dgzs
(Viva=0va 73 -7 =H; pi =pa; p2=pc)
nén le ¢O: 1’ =2gH 4 --J—['(-)‘",-(/)t. =) (1)

L o
D.0% + Dgzg = pr + =D.0% + Dz

5

19| =

2) PoanGF:.  pg+

Vitai G, viin t0c ¢da chadt 1ong theo phucng thing ding bing 0 nén trong

phudug trinh trén ta ¢o:

/¢ —26=H 1 pG=pa=pi: PFr=pc=p: (dp suit khi quyén)

Vay suy ra: p1 — p2=DyH’ (2)

=

K& hdp (1) va ) tacéd  vi%=2g(H - H’) hay ; = (H-H")

i

C. BAITAP TU GIAI
11.5

Noudi ta dich chuyén mot éng hinh chit L doc theo mot mdng dung
diy nudc vdi vin toc v = 8,33m/s. Xidc dinh do cao ctia muc nudc

ding lén trong dng.

Ddp sé: h = —

5

Vv

2g

11.6

J Jddy cia mot binh hirnh tru ¢6 dudng kinnh D = 0,5m ¢6 mot 15 tron
dudng kinh d = lem. Tinh van t6¢ muc mrde ha xudng trong binh

khi d6 cao ctia mue nude ban dau 1a h = 0,2m.
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Huong ddn: Goi S, va v, 1a tiét dién va van to¢ ha muc nude trong
binh: S; va v, 1a ti€t dién va van toc nude ¢ 10 ro. Chon mdc th€ ning tai
day binh, dp dung dinh luat Becnuli ta dudgc:

po + %Dvlz +Dgh = py+ %va

suyra: v,>+2gh= vy’ (D)

1 - =, 9 ~ . -~ - 1,'! S
Coi qué trinh chdy 1a On dinh nén ta ¢6: v, = L (2)

)

| S, 2gh D? 4>
tr (1) va (2) ratra:v, = ri’——‘g— Thay S, = %vﬁ Sy = 54— vdo va

SI- "Sz2
xem gin ding d* << D* tanitra: v, = %g-,/zgh

D. BAITAP TRAC NGHIEM

11.7

Mot binh chia nude dén do cao h = 20cm ¢6 3 16 nhd A, B, C tai
cdc dd cao ha = 15cm, hg = 10cm va he = 8cm. Cdc tia nude phut ra
tr A’, B’, C’ lan ludgt cham vao mit ban tai cic diém A, B, C. Bd
qua ma sat va luc can ciia khong khi.
Van td¢ v cda nudc tai cac di€m A, B va C lan lugt la:

A. v'A =6,33cm/s; v = 6,33cm/s; v'c =6,33cm/s

B. via = 17.3cns; ve = 14,lcm/s; ve = 10cm/s

C. v =20cm/s: vg = 20cm/s; v'c = 20cm/s

D. v s = 400cm/s; v = 400cm/s; ve = 400cm/s

11.8
Mot bom tiém ¢6 dudng kinh d; = lem dp vdi kim tiém ¢ dudng
kinh 13 kim 1a d, = Imm. Khi &n vao pittong vdi luc khong doi F =
ION thi nudc trong bom tiém phut ra tai mii kim ¢6 van toc vz biing
bao nhiéu? Bé qua dnh hudng cla trong luc va luc ma sat.
A.v,=11,6m/s B. v, =254m/s
C.v,=69m/s D. v, = 16m/s
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11.9
Phudng trinh Becnuli dudc thiét 1ap trén cd sd:
A. Pinh ludt I Newton
B. PBinh luat III Newton
C. Pinh ludt bao toan dong lugng;
D. Pinh ludt bdo toan nang lugng
11.10
Luu lugng dong chdy qua mot 10 ro ¢ ddy cia mot thung chita phu
thudc vao:
A. Dién tich 16 ro
B. Chiéu cao cdt chit 1ong trong binh
C. Khoi lugng riéng cda chit 16ng
D. Gia tdc trong trudng
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Phan hai
NHIET HOC

Chucng 5
- CHAT KHI

Chii dé 12 THUYET PONG HOC PHAN TU .
CAC PINH LUAT VE CAC PANG QUA TRINH

l. TOM TAT Li THUYET

1. Thuyét déng hoc phin tiy

# VAt chat dude cau tao tif nhitng phan tf riéng biét

C4c phan t¢ ludn ludn chuyén dong hdn loan khong ngirng

#  Cdc phin (I tuong tdac vdi nhau bing nhitng luc hit va hre day

*  Vin ¢ trung binh clGa cdc phan tir chuyén dong hon loan cau tao
nén vit cang Idn thi nhiét dd caa vt cang cao.

2. Khili tudng

Chalt khi trong d6 cdc phan Wr dudce coi 1a cdc chat di€m va ki tuong tdce
vé&i nhau khi va cham dudgc goi la khi i tudng.

3. Lug¢ng chat va mol

+ Lugng chat1a dai lugng vat li ¢o bdn trong hé don vi SI, n5 duge xdc
dinh bdi s hat (nguyén tf. phin t) ciu tao nén chat: don vi cda lugng
chat l1a mol

+ Mol 12 lugng chat rdo d6 chita s6 hat ddng bing s& nguy én (f ¢6
trong 12g cacbon ¢o tén 1 s6 Avogadrd Na = 6,02.10" " mol™’

+ Khoi lugng clia 1 mol nguyén tr chat (nguyén tr gam) 1a sO khdi A
trong bdng phén loai tudn hoan.

4. Thong sb trang thai — Phuong trinh trang thadi
Thong sd trang thdi 1a cdc dai lugng vat li dic trung cho uang thdi cia
hé bao gdm dp sudt (p), thé tich (V), va nhiét do (T hodc t)

5. Qui trinh diang nhiét - Pinh luat Boilo — Mariot
* (J nhiét do khong ddi, dp sudt cia mot khoi khi ti 1&€ nghich vdi thé
tich ctia khdi khi do.

"L |
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) Vs
i == hay p;V, = p2Va=pV = const
j P> &

L Puttng diang nhict

. h * _
, S T o T I |
I VR S S S > |
O vV O T O I
1,5 T
(H12.1)

6. Qua trinh ding tich - Pinh luat Saclo
* Trong gud trinh dfmg tich (V= V), dp sudt ciia mOt khéi lugng khi
ti I¢ vdi nhi¢t do tuy ¢t doi clia nod
P] = —[j = P = cons! I
L & ¥
* Dinh ludt Sacld
Trong qud trinh ding tich (V| = V), dp sudt ctia mot khdi khi xdc
dinh bi¢n thi¢n theo ham bic nhi't clia nhiét do
p=po(l +at)
trong do: po 1a dp sudt tai 0'C: o0 12 hé s0 tang dp « = 1/273 chung cho
moi chdt khi va nhiét do Kenvin T(K) = fiC4273
¥ DPudng dang tich

V,>VlI
P s /
et ol
O T O V, V, \% o V. V; \Y
(H12.2

7. Qua trinh dang ap - Dinh luat Gay - Luyxac
#  Trong qud trinh ding dp (p; = pa), thé tich cia mot khdi lugng khi ti
1& v&i nhiét dd tuyét doi ctia no:
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W_n v
— =—== — = consl
LT,
*  Dinh ludt Gay — Luyxac

Trong qud trinh ddng 4p, thé tich ctia mot khdi khi xdc dirh bién
thién theo ham bac nhat ctia nhiét dd: V = Vy(1 + at) trong d6: V, la thé
tich tai 0'C; a 1a hé s6 dan ddng tich o = 1/273 chung cho moi cha: khi .

*  Puong ding dp

i e (H123)
VA A vA
/
.-f":.’__';/p: . [ [ '
sana > . > l : *®
O T O DR P p O P P p

Il. PHUONG PHAP GIAI TOAN
A. PHUONG PHAP CHUNG
1. Céc bai tip phan nay c¢6 thé phan thanh hai dang:
*  Cdc bai tdp vé xdc dinh s6 phan t, nguyén b, kich thuge \a khéi
lugng cua chung.
*  Cdc bai tip dp dung cdc dinh luit clia cdc ding qud trinh.
2. Phuong phdp chung dé gidi bai tap trong phian nay 1a phén tich hi¢n
tugng dé chi ro luong khi cin xét rdi chi ra cdc gid tri di bi€t vi chua
bi€t clia cdc thdng sO trang thdi dic trung cho khoi khi d6 ¢ cd: trang
thdi dau va cudi (liét ké trang thdi). |

N&u trong bai todn khdng cho rd hai trang thdi diu va cudi hi bao
gid ta cling ¢6 thé 14y thém mot trang thdi & di¢u kién chudn:

po=1.013.10° Pa; Ty =273 K va V= 22,4.107° m*/mol.
3. Mot sO di€u can luu y khi gidi bai todn:

~ P -, P ~* F ~ . ~ a7 2 7, . g
* Cong thuc tinh 4p suat: p = 5 va dp suat chat long & di€émA nam

& d0 sau h trong 1ong chdt 1dng: pa =po + Dgh
(trong d6 py 1a dp sudt khi quyén & phin trén mait thodng; p, 12 dp
sudt ¢4t chat 1ong (dp suat thuy tinh))

—_—
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* MOUsO don vi cla dp suat: Pa ; N/m?

Atndtphe ky thudt (at): lat = 1,013.10° N/m®
Atndtphe vt li (atm): Tatm = 9.81.10°N/m’

Chi2u cao ¢Ot thuy ngin cling chinh 1a dp suat clia n6.

4. Khigidi cdc bai todn dp dung dinh ludt B6ilo — Mariot nén ti€n hanh
theo haibudc:
* Liét ké trang thdi; * Ap dung dinh luat

Chui ¥: N€u bai todn can tim p thi cdc don vi V|, Vs phdi ciing nhau. Néu
bai todntim V thi cdc ddn vi p; va p; phdi cting nhau.
5. Khigidi cic bai todn @ng dung dinh ludt Sacld hodc Gay— Luyxac
thi tay trude vao bai todn d€ dua ra cdch gidi:
*  N¢&ubai todn cho py hodc V thi dp dung biéu thitc

p =po(l +at) hodc V =Vy(l + at)
*  Ne&udé khong cho py hodc Vi thi dp dung cdc biéu thic:

—P'- = —Pi hodc —V—' = ﬁ

T % ' T L

bimg cich ligt ké trang thdi va ddi tir t'C thanh T'K

B. CACBAITAPMAU
Thi du 12.1
Trong rudc bién cé mot lugng vang rdt 1on (cé Smg/l m’ nudc):

a) Timhkich thudc ciia nguyén tit vang.
b) Giidi thich tao sao cdc hat vang cé kich thude 107+ 107 e¢m khong
ldng xucng ddy bién, mdc di vang la mdt trong nhing kim logi ndng
nhdt? Cio biét khoi lugng riéng cia vang la 19,300kg/m’
Bai gidii
Cho: g =197; D = 19300kg/m’
Hoéi: di? vang ling xudng day?
Phan tiici

Thidrg thuGng ngudi ta quan niém nguyén tf kim loai ¢6 dang hinh
cau, né&u bi€t khoi lugng riéng va nguyén t lugng cta vang thi ¢ thé
tim ducc thé tich clia nguyén tu vang, do dé tinh dugce kich thude ctia
nguyém tf (phdn tf cia nguyén td kim loai chi ¢c6 mdt nguyén ti).

Muwon gidi thich hién tugng khong lang cla cdc hat vang, ta phai xét
chuyém (Ong cla ching trong nudc bién, tic 12 trong qué trinh chuyén
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dong nt do va va cham ctlia cdce hat vang vdi cdc phan ti nude, ¢ th€ bo
qua t. dung cda trong lue va e diy Acsimet.
Gidai
ar The tich wng vdi mdt nguyén t vang:
V., = # ¢6 chita N = 6.02.10% nguyén tf ving
P
.
PN
Nguyén tf ¢6 dang hinh ciu thi dudng kinh cta né biing:

d= i/é_l/l = 3 _‘(:4,]9 “001229 % ~3,1.107""m = 3,1.10 “m
T D& DUULOUZL TV

Nhu viy, nguyén tt vang c6 kich thude vao ¢d kich thude «da phan
t¥ nude va cda nhi¢u phin ti chat khdc.
b) Kich thudc ctia hat vang trong nude bién (1077+ 107 ¢m) <hd nhd

= thé tich cia mdt nguyén tf ving: V, =

nén no ¢6 thé chuyén ddong hdn loan theo moi phudng, vi luc dc dong
clia cdc phin tr nude 1én no & ting thai diém khdc nhau ¢6 phueng khic
nhau, do d6 cdc hat vang khong ling xudng ddy bién.

Ddp s6% d ~3,1.10 %cm

Thi du 12.2

Trong mot phong rong 20m°, cao Sm, ¢é khong khi & ciéu ki¢n
chudn. Hay tinh khéi liong cia mot phan i oxy trong khong thi va s¢
phén i oxy ¢o trong phong. Biét rang phdan ur luong cia «xy bing
32kg/kmol, khéi lugng riéng ciia né bing 1,43kg/m’
Bai giai
Cho:s = 201112; H=5m
i = 32kg/mol; D = 1,43kg/m’
Héi: m=?; N,;=?
Phén tich

Phan wr lugng clia bat ki chdt ndo cling chita mdt s& phin tUbing s6
Avogadro N = 6,02.102611101". Do d6, né€u bi€t phan uf lugng, tadé dang
tinh dugc khoi lugng cia mot phan t. Do hién tugng khuéchtdn, cdc
phin tf oxy dudc phin bd déu trong khong khi. Néu bi€t kidi lugng
riéng cla oxy, ta ¢6 thé tinh duge mat do phin tf oxy va do do {nh duge
tong s& phin tf oxy trong phong.
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Dai vdi bai ndy. ta ¢6 thé tim mat do phan uf oxy ti diéu ki¢én chuén
I kilémol khi oxy c6 thé tich V= 22.4m> chita N = 6,02.10%° phan t.

Gidi
Khoi lugng cia mot phan il oxy:
32 26
m = L e — ~5,3.10 ‘(kg.

N 6,02.10%
Trong 1 kmol khi oxy (hay trong 32kg) ¢6 n = 6,02.10°° phan ¥, viy

‘. N ,
trong 1m” oxy ¢6 khdi lugng m = 1,43kg chita N = —A—”- ph.ta
Tong so phin tif oxy ¢6 trong phong:

N ; 20

N,=nV="Lsh= @210 - .20,5 ::2,7.102?.

A 22,4

Ddp 56 m =~ 5,3.10.%kg; N; =~ 2,7.10°” phdn ti

Thi du 12.3

1) Hay viét cong thite mé ta su phu thudc ciia thé tich mot khoi khi
nhat dinh trong dinh (udt Gay — Luyxdc vao nhi¢t Ao tuyét déi. Vé so do
biéu dién phu thudc do.

2) Trong qudé trinh nung nong mot chdt khi tir trang thdi 1 dén trang
thdi 2, bdng cdc s6 liéu thu dugc vé thé tich va nhiét dj ciia nd, ngudi ta
vé dugc do thi (H12.4). Dua vao dé thi dé va dinh luét Boi — Mariét, hay
xdc dinh tinh chdt ciia sy bién ddi dp sudt. 4 Vv

Bai giéi 2] =
Cho: V=V, (l+at) /
1

pV = hidng so
Tim: 1) V(T)?; Ap? 1
Phan tich va gl'(ff (HI24)
1) Li€én hé gitra nhiét do tuyét ddi va nhiét do Xenxiut bing hé thirc:
T('K) =t ('C) + 273"
Vi hé sO din nd khdi cla cdc chat khi déu biing nhau va bing 1/273
d6™', dinh ludt Gay — Luyxdc ¢6 thé dudc viét lai:

N

]
V =Vy (I+axt) =V (—-I-IJ == V{} a(237 +l) =V('](ZT (1)
a
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D& dang biéu dién hé thifc giita thé tich

khi va nhiét do tuyét doi cia né dudi dang (1)
trén d6 thi (H12.5) _hs
p =S

Vay khi 4p suat khong ddi, ham s V (T) -

trong d6 d6 thi (V,T) la mot dudng thing ¢c6 C Z —l
phuong qua goc toa dd. Poan dudng chim (H12.5)
cham di qua gdc toa do ¢ y nghia 12 doan do
khong c6 thuc, vi & nhiét do thdp, cdc chat khi thuc khong tudn theo
ding dinh luat Gay-Luyxdc.
2. Mudn xét su bién ddi cda dp suat khong khi trong qud trinh nung
néng né, ta phdi vé qua cdc diém 1 va 2 nhitng dudng ding dp p; va p,.
Pé biét duge quan hé gilta p; va py, trén do thi (V,T) vé dudng ding
nhiét ng v6i mot trang thdi bat ki trén dudng 1 — 2. dudng thing nhiét
cit hai dudng ding dp & cdc diém a, b va @ng
vdi cdc thé tich V, va V. (H12.6) Theo dinh
ludt Boi — Mariét, hai trang thdi a va b cla
khi ¢6 cung nhiét d6 nén: PV, =P.V,

Vi: Vi<Vp = P1>P>
Vay dp sudt clia chdt khi gidm trong qud
trinh nung néng no.
Pdpso: 1) V=VyqT; 2) P> P;

C. CACBAITAP TU GIAI
12.4

Hai binh ciu ndi vdi nhau bing mot cdi 6ng ¢é khod. Binh thtt nhit ¢6
dung tich V, = 3 1it chita khong khi & dp sudt p; = 8.10°Pa, binh kia ¢6
thé tich V, = 5 lit, chita khong khi & dp sudt p> = 6.10° Pa. Khi md khod
cho hai binh thong nhau, hdi dp sudt trong moi binh Ia bao nhiéu? (thé
tich 6ng ndi khong ddang k& va qud trinh thi nghi¢m coi nhu nhiét do
khong doi).

Pdp s6- p = 6,75.10°Pa
12.5
Hiy viét cong thire md td su phu thudc cta dp sudt ctia mot khdi khi
nhi't dinh trong dinh ludt Sacld: p, = po (1 + @ ) vao nhiét do tuyCt doi.
Vé d6 thi biu di¢n su phu thuoc do.

Ddp s6: p,=p, (]l + at) = pyx (—l—+f) = p,al
o
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12.6
110t khdi khi ¢6 thé tich 2 lit & nhiét d6 270"C. Thé tich cia né la
bao nhiéu n€u nhiét do 1a 546°C va dp suat khong déi?

Pdp sé: V, = 3lit

12.7
Muon lam cidng mot chi€c sam rdng cta banh xe dap sao cho dién
tich ti€p xdc cla 16p vdi mit dudng bing 60cm’, ngudi ta dung mot
(di bom ma mot nhdt né ddy duge 40cm’® khéng khi vao xim. Thé
tich ctia sam la 2000cm®. Tai trong trén banh xe bing 340N. Ap
sudt cia khong khi coi nhu bing 4p sud't cia khi quyén & diéu kién
t¢éu chuéin, con nhiét dj khong ddi. HOi cin phdi bom bao nhiéu
rhat bom.

DPdp 56 n = 78 nhdt

12.8
G do siu Im dudi nude ¢6 mot bong bong khi hinh cau. Hdi & do
sdu ndo thi bong béng dé thu lai thinh mot hinh cau ¢6 ban kinh
nhd hon 2 1an. Ap suat khi quyén bing 1,013.10°Pa.

Pdp 56: h; = 80m

12.9
Mot khoi lugng khi duge nung néng, mot lan trong mot binh nhd, md:
lin khdc trong binh to, trong thdi gian nung néng thé tich cla céc
binh khong thay ddi. Hiy xem xét cic dd thi md ta su bi€n doi cia
dp suit theo nhiét dd trong 2 trudng hgp khac nhau nhu thé€ nao?

Ddp 56 V, < V; (duong V,ndm trén duong V)

12.10 :
Khi trong mot xylanh dugc diy kin bing mot pittdong cé thé dich
chuyén tr do. V& cdc db thi mo td su phu thudc ctia thé tich vao
nhiét d6 doi vdi cdc trudng hdp nung néng khi khi ¢6 tai trong nhd
va tdi trong 18n trén pittdng. Vi tri cda dudng biéu dién thé tich
theo nhiét d6 trong qud trinh ddng 4p thay d3i nhu thé nao khi bién
ddi 4p sudt bén ngoai? |
Pdp s6: p; <pV- (duong p)ndm trén duong p,)

131



12.11
Mot binh ¢6 thé tich khong ddi dude nung néng trong ¢ chtfa m
gam khi, mdt lin khdc c6 chifa 2m gam chat khi d6. Hay vé cdc
dudng bi€u dién sy phu thudc cda dp sudt vao nhiét do trong hai
trudng hdp ay. Néu 1én sy khdc nhau vé vi tri clia cdc dudng do.
Tra loi: & bat ki nhiét dd nao, khi V = const thi p i 1é thudn vdi m

B. BAITAP TRAC NGHIEM

12.12
Cong thitc nio dudi day biéu dién dinh luat Sacld
£ : {
1.V=Vy(l+— 2.p= Ty
0 ( 7 ) p=po( 577
3. B by 4. p.V = const
p, T, _
A. Cong thuc (3) B. Cong thuc (4)
C. Cong thifc (2) va (3) D. Cong thie (1)
12.13

Mot Ong thly tinh thang dai, tiét dién déu S ¢6 day kin, bér trorg 6 mot
cot thity ngan chiéu dai 1 = 19,5mm. Chiéu dai c¢ot khong khi & Judi giot
thdy ngan khi dit ong thang dimg miéng hd trén 1a 1, = 380mm. khi dat
ong thdng ditng miéng hd & dudi 1a 1 = 400mm. Tinh ch:éu i I3 cla
cOt khdng khi trong dng khi dat dng nim ngang.
A. 13 =390mmHg;
B. Do khong bi€t ti€t dién S cia dng nén khong tinh duce I3

- C.13=389,8mmHg;
C. Do khong bi€t 4p suit clia khi quyén nén khong tinh dugcl;

12.14

MOt cdi chai chita khdng khi dude ddy kin bing mot nit ¢6 i€t dién
S = 2,4cm” va trong lugng khong dang ké. Luc ma sat nghi cuc dai
gitfa nit va ¢§ chai 1a F = 12N. Ap suit ban diu clia khing thi trong
chai bing dp suat khi quyén py = 1,013.10°Pa. Cin dur nérg Khong
khi trong chai dén nhiét dd nao dé€ nit chai c6 thé bat rn khi miéng
chai.

A.1,>40,5°C  B.4>177'C  C.1,>450°C D. 1> 150K.
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12.15

12.16

Mot ong thiy tinh thing dai, ti€t dién déu, ddy kin, miéng hd, chia
mot lugng khi bi cach i vdi bén ngoai bdi mot giot thiy ngan. Khi
dit Ong nam ngang thi thiy chiéu dai cda cdt khong khi bén trong
ong & nhiét do t; = 27'C 1a 1, = 300mm. Tinh chiéu dai ¢ot khong
khi 1 bén trong dng ¢ nhiét do t, =37°C.

A. 1L=310m; B.Lb=411,lmm; C. 1, =340,6mm

D. Khong tinh dudc 1, vi khong biét thé tich Vi ctia ¢ot-khong khi &
0'C va khong biét hé s nd ding dp o cia khong khi.

Mot binh dung tich V = 10lit chita m = 2g Hydrd & t = 27°C. Tinh dp
sudt p cia khi trong binh.
A.p=252at B.p=0,52at C.p=15,04at D. p=0,27 at

12.17

Vin tOc trung binh cia phan tir khi trong mot binh chita khi 3 nhiét
d6 t; = 27°C la v, = 1800m/s. Tinh van tdc trung binh ctia phin t khi
trong binh d6 khi nhiét do t, = 927°C

A.v;=900m/s B.v,=3600m/s C.vy=10588m/s D. v, =7200m/s

Chu dé 13

L
1.

PHUONG TRINH TRANG THAI KHI LI TUONG

TOM TAT Li THUYET
Phuong trinh trang thai khi li tudng
A
T T,
Khi dﬁng nhiét: Ty = T;)_ = p|V| = szz

= const

Khi ddng tich: Vi=V, = & _ Py
I, T,

2 Vv, V.

Khi dang dp: =1, =5 Ll="2
gap P1=p2 7T,

————
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2. Hiing s6 khi li tudng
*  Piéukién chuin:  po=1,013.10° = 760mmHg;

Ty = 273K; Vo = vo = 22,4.10°m*/mol
*  Hing so khi li tudng:

PVo _p-831 (ImolK)

TG
Luu y: Néu p: (N/m2 hodc Pa); V: (m3) thi R = 8,31 (J/mol.K)
N&up: (at); V: (lit) thi R = 8,2.107% (at./mol.K)

3. Phuong trinh Claperong — Mendeleep
PV m

r p
* m la khdi lugng (kg); p 1a khdi lugng cda 1 mol khi (kg/mol)

(Lutw ¥: n€u goi v 1 thé tich mol thi: V= Zv)
y7

Il. PHUONG PHAP GIAI TOAN

A. PHUONG PHAP CHUNG
Khi mdt khoi lugng khi bién ddi tlr tran g thai thit nhat qua trang thdi tha
2 nhung khong theo ddng qué trinh ndo (nghia 1a cd 3 thdng sO chinh p, V
va T dac trung cho trang thai déu thay d6i). Ta c¢6 thé xdc dinh mot trong
cic thong sO trén bing cach dp dung phuong trinh trang thai khi Ii tudng:
oy, _ B,
LT
Nhu trén da néu, néu trong bai toin khong cho rd hai trang thdi diu
va cudi thi bao gid ta ciing ¢6 thé 1dy thém mot trang thdi nira, do 1a
trang thdi khi & diéu kién tiéu chuan:
po = 1.013.10°Pa; Ty = 273K va V, =22,4.10~* m*/mol.
Trong trudng hdp cdc bai todn khdi lugng khi thay déi chiing ta phdi
st dung phuong trinh Claperong - Mendeleep:
PY By
r u
Phuong phdp tong quat dé gidi cdc bai tap trong chi dé nay thudng
thuc hi€n qua cdc budc sau:
* Liétkeé cdc trang thdi (c6 the thém trang thdi chudn)

= consl
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* Ap dung phudng trinh trang thdi hoic phudng trinh Claperong -
Mendeleep :
Pl! )_ 11
'_,1‘.— : LI/—— = const hodc £~— = ER
h 1, r 7,

(chu ¥ ddi nhi¢t do t'C ra nhigt do "K)

B. CACBAITAPMAU
Thi du 13.1

MOt cdi ho sau 15m ¢ nhiét do dudi dday hé la 280K va trén mdt ho
la 295K, dp sudt khi quyén la 10°Pa. Mot bot khi ¢6 thé tich la Imm’ bdt
ddu néi ur day hé lén (H13.1). Ldy gia téc trong truong g = 9,8m/s’ va
khot luong riéng ciia nude D = 1000 kg/mj. Hay xdc dinh thé tich ciia bot

khi & sdt mdt ho. e
Bai gidi : PRI
Cho: h = 15m; T; = 280K ettt ol |
T, = 295K; p, = 10°Pa Oy R
ﬁ=lmm3;D:1000kg/m3 ::::::::i::::::: \

Xac dinh: V, =? . (H13.1)
Phan tich

Trong qua trinh ndi 1én tir ddy hd, khi bi nhdt trong bot khi khong thodt
ra ngodi do dé ¢6 thé xem khoi lugng khi khdng thay ddi. Tuy nhién khi di
tir nhiét do T, ¢ ddy ho 1én T, & mat hd, trang thdi ctia chat khi trong bot khi
thay ddi tir thé tich V| & dp suat p; trd thanh thé tich V, & dp suat p,. Nhu
viy céc trang thdi bién ddi da ¢d, ta chi can 4p dung phuong trinh trang thai
dé tm V, vdi luu y riing & trang thdi 2 dp suat biing 4p suit khi quyén.

- Giai
Trang thai 1 Trang thai 2
pi1 =Dgh + pqg P2 = Po
\r"|:1]nl'1’1'1| V2=?
T,=280K T,=295K

Ap dung phudng trinh trang thdi khi i tudng:

P:V: [)7Va P]V|T2 (p(} i Dgh)VITE
: = i —_— V2 = =
1, T, p.T p,T,
Thay s0 vao ta dudc: V,=2,6 mm’

Pdp s6: V> = 2,6 mm’
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Thi du 13.2

Mt 6ng thuy tinh 6 mot dau hd, mét dau kin, dai 12cm chia khong
khi dudi dp sudt khi quyén bang 76 cm thuy ngan. (j'ng duoc dim theo
phuong thdang dung, miéng & dudi, vao mot binh thuy ngdn sao cho ddy
éng tdi ngang mdt thodng (H13.2). Hay tinh dé cao cia cdt thuy ngan

- trong ong liic do. PUDI
Bai gidi ERRIR I RS
Cho: 1=12cm 'fﬁi::: ::5:I
P =76 cmHg El _”-’_j:z','\:
Hoi: x? P
Phlptich = Dmeglen "

Miéng 6ng cang xudng sau vao binh thuy ngin (H13.2)

thi 4p sudt khi quyén chiu dp sudt thdy tinh cang 16n. Do d6, thuy ngin
chui vao 6ng ngay cang nhiéu. Khi ddy dng dirng lai & ngang mitthodng
cla thuy ngan trong binh thi thuy ngin chui vao dng sé dirng lai 3do cao
X so vdi miéng Ong, § d6 4p sudt khong khi & trong Ong cén bing vdi
tong cda dp suat khi quyén va dp suat cla cot thuy ngin cao bing ¢ot
khong khi trong Ong.

Do khéi khong khi trong 6ng bi€n d6i trang thdi, d€ nghién ctu tinh
chat cia nd, ta phdi xem xét qud trinh bi€n ddi d6 1a qud trith nilo.
Trong trudng hdp nay d6 13 qua trinh ding nhiét, do d6 ¢6 thé dung dinh
ludt B6i — Maridt cho qud trinh nay.

Luu y ring, ti€t dién clia dng tai moi chd 12 nhu nhau nén thi tinh
thé tich cda cot khong khi va cla cot thuy ngan giy nén 4dp suit thuy
tinh ta chi can chud y dén d§ cao.

Gidi
Vi qud trinh ddng nhiét, nén tich s cla dp suat va thé tich tridc va
sau khi dim 6ng khong khi vao binh thuy ngan khong ddi:
pl=(p+1-x)(1-x)
=  x*- (p+2)x+12=0
= x'= (76 +2.12)x + (12)*=0
x>~ 100x + 144 = 0

Nghiém cla phuong trinh nay: x = 50 + /(50) —144 cm
Piéu kién: x <1, dod6 x =50 - +/2500—144 =1,46 cm.
Ddp 56: x = 1,46cm
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Thidu 13.3

Thé tick ciia khdng khi trong budng la 100m”. Tinh khéi liong knory
khi thodt ra khéi budng do khi nhiét dé trong buong ting tie 10°C lén
25"C(H13.3). Cho dp sudt khi quyén la 770mm thuy ngan.

Bai giai: BRI
Cho: V, = 100m”; T, = 273°+ 10° = 283K P
T, = 273" + 25" = 298°K; p; = 770mmHg hol e
D = 1.29 kg/m"; py = 760 mmHg &;ff'iii"**
Hoi:  Am? it N
Phdéin tich Zalsletelateter
Khi nhiét do ting, khong khi dan nd, dp suat (H13.3)  cia
bi€n ddi. Nhu vdy qud trinh bi€n dGi trang thdi clia

khong khi thudc trudng ngp tong quét, do dé phdi diung phuong trinh
trang thdi cho khdi lugng khi trong budng (tdc la phudng trinh
Clapadyron):
ph_phh
I L

Tuy nhién, khong thé tim dudc do ting thé tich AV =V, - V, cla
khong khi trong budng tryc ti€p tir hé thitc nay, vi ta khong biét cd V,
lin p2, do do ta phdi so sdnh trang thdi bat ki ciia khong khi vdi trang
thdi chudn clia né (pp = 760mmHg, Dy = 1,29kg/m’, T, = 273°K hay
to = 0°C), tir d6 tim dudc khdi lugng cla khong khi 3 trong budng lic
nhiét do 1a 10°C va lic 25°C, cudi cing ta tinh dudc lugng khong khi di
thodt ra ngoai phong.

Gidi:
Ap dung phudng trinh Clapayron:
v, _ KV _ Am m, = ST Ds )
Tl TU T;JDD P;JTI

(m, l1a khdi lugng cla khong khi trong budng lic diu & T, = 283"K)

Khi nhiét do tang, thé tich clia phong va dp suat khi quyén trong
phong ciing ting lén. Nhung d6 ting thé tich ca phong trong khodng
nhiét 46 nhd di cho 1a khong ddng ké, do d6 c6 thé xem V; = V,, vi
khong khi trong phong ludn thong véi bé ngoai nén khi dan khi thodt bt
ra ngoai do dé dp suat P, trong phong vin bing 4p suit P, ctia khi quyén
bén ngoai.
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Goi m; 1 khéi lugng khdng khi trong phong & nhiét do T, = 298", dp
dung phuong trinh Clapdyron cho khong khi § trang thdi d6 va so sinh
vdi trang thdi chudn cta nd.

P, _ AV - LV - £ym, —m,= ANT, D, (3)
L, T, LD P,

Viy khoi lugng khong khi da thodt ra ngoai 1a:
Am:m[#m3=———RK?}’D° —l———'l— =
RL, \T, T
3 2
770.133.100.273.1,29 _ (_L_L) - 6.35kg
760.133 283 298

DPdp s6: Am = 6,35kg

C. BAITAP TU GIAI

13.4
Mot qua bong tron ¢6 dung tich 2,5 lit duge bom khong khi & dp suat
thudng, mdi nhdt bom duge 125¢m”. N&u bom 40 nhat thi dp sui't khi
trong qua bong s€ bao nhi€u? cho ring trude khi bdin trong qui bong
khong c6 khong khi va trong thdi gian bom nhiét do khong doi.
Pdp so: p=2.10° Pa

13.5
Trong mOt Ong thuy tinh mot dau kin mot diu hd c6 chita thuy ngan.
Xidc dinh 4p sudt khi quy€n theo hai vi tri ctia dng 1) Khi dng dé up
miéng xudng dudi, ¢dt thuy ngin ¢ chiéu cao 1a 15¢m va c¢Ot khong
khi bi nhot trong Sng 1a 12cm (H13.4).

2) Khi 6ng dé ngita miéng & trén, chiéu cao c¢dt
thuy ngdn la h, ¢Ot khong khi bi nhot con lai 8cm.
Pdp 56 p = 75 cmHg
Hudng ddn: Vi qud trinh ding dp nén ta ¢6:

"
i

R |
S >

=

b
PVi=p2V; i b
Né&u goi p 12 dp suat khi quyén ta c6: R\
(p-h)V,=(p+h)V, = p=75cmHg o L
(H13.4)

13.6
Trong mot 6ng nhd han kin mdt dau, khong khi duge ngin cach vai
khong gian bén ngodi bing mot ¢dt thuy ngin diai h = 15¢cm. Khi
ong nim ngang, khdng khi trong dng chi€m thé tich V, = 240 mm’,
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khi 6ng ding thing, diu hd & phia trén thi khong khi chiém thé tich
v, = 200mm’, Hiy xdc dinh dp sudt cta khi quyén trong thdi gian
lam thi nghi¢m. ’ hv,
Ddp so6: p = 7 I/j
Huong ddn: Vi qud trinh 1a ding nhiét, khi dp dung dinh ludt Boi -
Mariot, chi y dp sud't ¢Ot thuy ngin ¢6 gid tri chinh bing d cao h cta
cOt thuy ngdn (tinh ra don vi cm)
13.7
MOt dng thuy tinh nhd, mot dau kin, mot dau hd dai 1 = 36,4cm tiét
dién ngang 0,4cm’, chita khong khi dudi dp sudt khi quyén bing
p = 76¢m thuy ngin. Ngudi ta dim Ong xudng nudc theo phudng
thing ding miéng ¢ dudi. Tinh thé tich ca lugng nude chui vao
ong khi phin 6ng ngdp trong nudc ¢6 do cao h = 30cm.
Pdp s6: V = Sx= 0,4 cm’

= 75cmHg

13.8
C6 bao nhiéu phan tir khong khi & trong mot phong ¢é thé tich
240m?, & nhiét do 15°C va dp suat 750mm thuy ngan. Khoi lugng
cua mOt kilomol khong khi la g = 29kg?
Pdp 56+ n = 6.10° phan nt
Hudng dan: Dung phuong trinh Clapeyron — Mendéleep, so sdnh trang
thai khi & diéu kién chuin vdi trang thdi da cho ta tim dugc khoi lugng
cta khong khi trong budng & nhicét do 15°C:
2V, TyD
m= 270000 (rong d6 Dy = 1,29 kg/m?)
Pl
mat khic mdi ki]nmol khi ¢6 khoi lugng p chita N = 6,02.10° phan ti,
. . V. 1.D,
dodétacs: n=NZ=NZL ofeDy = 6.10" phan tit
H !7071

13.9
Trong mot xylanh ¢6 dién tich ddy 100cm? chita khong khi. Pittong
nim ¢ do cao 50m so véi ddy cia xylanh. Ap suit clia khi quyén
bing 76¢cm thuy ngin. Nhiét d6 khong khi bing 12'C. bit lén
pittdng mdt qud ndng 490N, khi dé pittdng ha xudng 10cm.Tim
nhié¢t dd khong khi sau khi pittdng ha xudng.
Ddp so: T, = 338K
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Hudng din: Ap dung phudng trinh trang thdi khi Ii tuéng:

D i
1 ; (P; +_)(*'t’ﬁ _I)TI
Ty PV, _ S = T, = 338K

nl pih

13.10
Can phai bdm bao nhiéu nhadt dé cé thé gidm dp sudt trong mot binh
cdu bing thuy tinh tir 760mmHg xudng 0,ImmHg, biét ring thé tich
ctia binh 1a 11it, cGia xylanh bom 200c¢m”.
Bdp 567 n = 40 nhdt /\
13.11 w C) ®)
Mot dp ké khi gdm mot binh e =
cau thuy tinh, thé tich 273¢m’
gdn v8i moit Ong nhd nim
ngang trong cé mot giot thuy ngan ngin cdch thé tich bén trong vdi
khong gian bén ngoai (H13.5). Tiét dién ciia Sng 1a 0,1cm?. Giot thuy
ngan s& dich chuyén mot doan bao nhiéu khi nung néng binh dén 10'C
(8 0°C né nim cach ddy dng mot khoang 1, = 30cm)
Pdp s6: [ = Im

(H13.5)

13.12
Hai binh cau dung tich cia mdi v S
binh mdt lit dude ndi vdi nhau bing
mot Ong nhd dai 1m va dudng kinh
0,6cm & nhigt do 0'C. Giot thuy (H13.6
ngdn nim cin bing 3 gilta Ong
(H13.6). Giot thily ngin s& dich chuyén th& nao néu lam nong binh trai
1&n 2'C con binh phai dudgc 1am lanh di 3'C

Ddp 56 1, = 0,32m

D. BAITAP TRAC NGHIEM

13.13
MGt binh thé tich V = 2lit chita mét chat khi & nhiét do t = 27°C, 4p
suit p = 10 *mmHg.
a) Tinh mat dj phan t khi nj trong binh.
b) Tinh téng s6 phin tit trong binh.
¢) Tinh ddng nang trung binh cia phan tf khi.
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Aa)ng=24.10" phad/m’. b) N = 6,4.10"ph.tit; ¢) Wy =2,5.10""]
B.a) ny = 3,2.10" ph.tiivlit; b) N =6,4.10""ph.tf; ¢) Wy =2,5.10""")
Ca)ny=13.10" ph.tﬁ'hnﬁ; B N=26. ]Ulzph.lfl'; ¢) Wy 2510
Da)n,=32. i(}]"'piuﬁ'/fn"; b) N=64. IO'Jph.li_'l", ) Wa=6, 12.10°%)
13.14
Phudng trinh ndo sau day la phuong trinh trang thdi cia khi li tudng
viét cho mOt khdi lugng khi xdc dinh?

l_ilt = _["3_‘;3 2 fK :fik
4 1 i ol
N _‘”LI:Lzy_l_ 4. %':-R
pV, T, 1,
A. Phuang trinh (4) B. Phudng trinh (1)
C. Phuong trinh (2) D. Phudng trinh (3)

13.15
Phudng trinh ndo saw diy 1 phuong trinh trang thdi cia mot khoi khi
li twdng ¢6 khdi lugng bit ki.
1) I/

].pV =RT 2 = const
J," ,
5, P 4, PP=DuR
1 L M
A. Phudng irinh (1) B. Phuong trinh (2)
C. Phudng trinh (4) D. Phuong trinh (3)

13.16
Hon hgp khi trong xylanh cia mét ddng cd trude khi nén ¢6 dp suat
p: = 0,8at, nhi¢t dO t; = 52"C. Sau khi nén thé tich khi giamdi 5 lan
v ¢O dp sult bing 8at. Tinh nhiét do t; sau khi nén.
A TITC B. 650°C €.203°C D.83.2'C

13.17 _
Trong mQt xylanh ¢4 chita khong khi & nhiét do va dp sudt khi
quyén p;= lat. Khi nén pittong dé giam thé tich khi trong binh xudng
cOn bling mifa thé tich ban dau thi dp suit khi trong binh biing bao
nhiéu néu nhi¢t do trong xylanh 16n hon ldc ban diu.

A.p>2at B.p<2at C.p=2at D.p=0,5at
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13.18
Mot lugng khi & dp sudt p; = 750mmHg, nhiét do t, = 27°C ¢6 thé
tich V= 76¢m. Tinh thé tich V, cta khdi khi d6 & nhi¢t do t, = -3"C
va dp suat p, = 760mmHg.
A.V,=0,014cm? B. V,=83,3cm’
C.V,=- 833c¢m® D. V,=67,5cm’

13.19
Mot xylanh kin dugce chia thanh 2 phin biing nhau bdi mdt pittong
cdch nhiét. Mdi phan c¢6 chiéu dai I = 30cm chita mdt lugng khi
giong nhau & 27°C. Nung néng mot bén thém 10"C va lam lanh bén
kia 10"C thi pittong di chuyén mdt doan x bao nhié¢u?
A.x=-1cm B.x=1Icm
C. x=0cm D.11,11cm
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Chudng 6
CO SO CUA NHIET PONG LUC HQC

Chu dé 14
NOI NANG VA NGUYEN Li THU NHAT CUA NHIET PONG

LUC HOC

g2 0

. TOM TAT Li THUYET
1. Noi ning: Tong dong ning chuyén dong (W) va thé€ ning tuong tdc
(W,) cia cac phan tif ciu tao nén vat 1a ndi ning cda vat.
ky hi¢u ndi ning la U va don vi la jun (J)
* NOi ning cda mot vat phu thudce vace nhiét do va thé tich vat do.
2. Hai cdch lam bién ddi néi niing: Thuc hién cong va Truyén nhiét:
Qua trinh thuc hién cong va truyén nhiét déu la nhitng hinh thic truyén
ning lugng t vit nay qua vat khdac. Phan ning lugng dugc truyén di &
mdi hinh thdc trén dude goi mot cach tuong dng 1a cong (A) va nhiét
lugng (Q).
*  Cong la dai lugng dic trung cho phan ning lugng dudc truyén tir vat
nay sang vat khdc trong qud trinh thuc hi€n cong.
Bidu thiic: A =F.s (J) '

*  Nhiét lugng 1a dai lugng dic trung cho phin ndng lugng ma vt
nhan duge hay mat di trong qud trinh truyén nhiét. Q = mcAt

¢: Nhi¢t dung riéng cia chit ciu tao nén vat (J/kg.K)

m: Khoi lugng cha vat (kg)

At=(t—1;)  (t;: nhiét do ban dau, ty: nhiét do sau)

Q: nhiét lugng vat thu vao hodc toa ra (J)
*  Phudng trinh cdn bing nhiét: Q, + Q, =0

Q > 0: nhiét lugng thu vao
Q < 0: nhiét lvgng toa ra
*  Ning sudt tod nhiét: Q = mq
(q: ndng suit tod nhiét cia nhién liéu (J/kg))

3. Nguyén Ii thd nhat (NLTN) cda nhiét dong luc hoc 1a dinh luat bdo
toan va chuyén hod ning lugng doi véi cdac hién tugng nhiét.
* PO bi€n thién ndi ning ciia mot vit bing tdng cdng va nhiét lugng
ma vat nhan dudc: AU=A+Q
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Quy udc vé diu: AU >0: NOindng vitting
AU < 0: NOi ndng vit giam
Q> 0: Vitnhan nhiét lugng tir cdc vat khac
Q <0: Vittruyén nhiét lugng cho cdc vit khic
A >0: VAtnhin cong tir cic vat khac
A <0: Vitthuc hién cong lér cdc vat khic
*  Biéu thitc tinh'cong cda khi li tudng (cong khi cha't khi dan td)
A= p(V,-V)) =pAV (v61 p = const)
4. Biéu thifc cia NLTN trong cédc qud trinh bi€n déi trang théi
* Qud trinh ddng tich: AV=0=>A=0 = AU=Q
* Qud trinh ddng dp: A=pAV = AU=A+Q
*  Qud trinh ding nhiét: T=const > AU=0=> A+Q=0
*  Qud trinh bi€n doi theo mot chu trinh kin: AU=0= A=Q
*  Chu trinh trang thdi cudi bing trang thdi dau:
AU =0 => Q = A (chu trinh theo chiéu kim dong ho A > ()

Il. PHUONG PHAP GIAI TOAN

A. PHUONG PHAP CHUNG

Cac bai tap trong chii dé nay chl y€u rdi vao cac dang:
*  Bai tap chi ¢6 su trao d3i nhiét (thi du cdc bai tdp v&€ nhét lugng
ké...) thuong loai nay chi dung cdng thife tinh nhiét lugng:

Q =mcAt =mc(t; - t))
va phuong trinh cin biing nhiét: Q, + Q, = 0 d€ xdc dinh cdc i lugng
trén cd sd cdc diéu kién ban dau da biét.
*  Bai tap ¢ su thuc hién cong (din ding dp chdng han) thuing phai
diing cong thitc A = p(Va — V) = pAV d€ gidi hoic ¢6 thé ding biéu
thitc cda nguyén i tht nhit AU = A + Q tuy thudc vio diéu kié1 cla bai
todn. V3i loai bai tdp nay ta cé thé bién tdu dang cong thic:
+ N¢&u bai todn cho p thi ta 4p dung biéu thitc: A = p(V, - V)
+ Né&u bai todn khdng cho V; dp dung bi€u thifc: A = -‘%I:—'(Tz «1v)
|

*  Baitip ¢6 ¢4 su trao dBi nhiét va su thuc hién cong va con:6 ¢i su
chuyén hod giita cdc dang niing lugng. Py 1a dang bai tip tng hgp,
cin phan doan cdc qud trinh vdi cdc hién tugng vat Ii xdy ra déip dung
cédc cong thic cho hdp li.
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B. CACBAITAP MAU
Thi du 14.1

Ngudi ta dan ddng dp 6,5g khi hydré & 27°C dén khi thé tich tang gdp
déi. Hay tinh ¢5ng ma khi da thuc hién.
Bai giai
Cho: p; =pz; m =6,5¢
t1 = 27'C = 300K; V, =2V,
Tinh: A =7
Phdn tich

B¢ xdc dinh cdng trong qud trinh ddn ding 4p ta phdi xdc dinh dugc

do bién thién cda thé tich tf trang thdi 1 qua trang thdi 2, nghia 1a ta
phdi xdc dinh dugc thé tich cda tung trang thdi. T¥ phuong trinh
Clapérong — Mendéléep, thay vi xdc dinh sy bién thién clia th€ tich ta di
tim su bié€n thién cta nhiét do:

A= p(Va-V)) =pAV = %R(Tz -T)  ([R]=g/mol)

T d6 ¢6 thé xdc dinh dugc cong theo yéu cau ctia bai todn.
Gidi
Vi qud trinh déng dp, theo dinh luat Gay — Luyxac ta cé:

v, T, %
250 = Rh o B Co074273) 2 600

V?. TE VI Vl
Cong ma khi da thuc hién:

ASP AVs Z R (Te~"TH= 9215-.3,31 (600° - 300) ~ 8,1.10°)
H

Pipsé-A=81.10°J

Thi du 14.2
Trong m¢t xylanh, dudi mét pittong ndng cé khi CO; vdi khoi lugng
m = 200g. Khi dwgc nung nong tit nhiét dp t; = 20°C @én t, = 108°C. Hoi
khi thuc hién mdt cong la bao nhiéu?
Bai giai
Cho: m = 200g
t, = 20°C; t, = 108"C
Tinh: A =?
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Phan tich
Tuong tu bai 14.1, bai nay ching ta dd bi€t nhiét d6 trang thdi 1 va
trang thdi 2 vi vdy chuing ta chi can dp dung phuong trinh Clapérong —
Mendéléep vdi mot su bi€n d6i nhe cic biéu thic.
Giai
Theo nguyén li tht nhat nhiét ddng luc hoc thi:
A=P.AV=Z2R(T,-T))

7
=>A= %4%9 8,3[(108 +273) - (20 +273)]
A =29 ¢31 (108-20) = 3324
44,

Ddp so: A = 3324 J
Thi du 14.4
Nhiing vao 2kg nudc 0 15°C mét qud can nang 500g ¢ 100°C. Tinh
nhiét do ciia nudc sau kh: c¢ can bang nhiét. Bé qua su tod nhiét ra méoi
truong, biét nhiét dung riéng qud cdn la 0,369J/kg do.
Bai giai
Cho: m; = 2kg; t; = 15'C; m; = 0,5kg
t, = 100°C; C = 0,369 J/kg.dd
Tinh: t=?
Phadn tich
Khi thd qud cdn vao nudc, nudc 1a vat thu nhiét va qua cin la vat toa
nhiét. Néu goi t 1a nhiét dd khi hé cdn biing nhiét, n€u bd qua sy ma't mdt
ning lugng ra ngodi moi trudng, theo dinh ludt bdo toan ning lugng, nhict
lugng thu vao ciia nudc d€ nudc néng lén tr 15°C dén ('C s& bing nhiét
lugng ma qua cn tod ra d€ ngudi tir 100"C xudng t'C.
Gidi
* Nhiét Iugng tod ra cia qui can dé ngudi di tr 100°C xudng t’C:
Qy=mec (t—t;)=0,5386(t—100) (1)
* Nhiét lugng nudc thu vao dé ting nhiét do tir 15°C dén t'C la:
Qi =mc(t-1t,)=24200(t-15) (2) '
Phuong trinh cin biang nhiét:
Qi+ Q=0 <& 8400(t— 15)=-184 (--100)
= t=16,8"C

Pdp sé- 1= 16,8"C
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Thi du 14.5
Trong mot xylanh dé thdng ding c6 dién tich ddy la 100cm®, ¢6 mot

cdi pittong nhe (trong luong khong dang k&) dudi pittong cé chua khong
khi ¢ 17'C. Pitténg cdch ddy 60cm va bén trén né cé mot vat ndng khoi
lugng 100kg. Tinh céng do khong khi trong xylanh thuc hién khi dot nong
thém 50°C (cho py = 1,01.10°Pa va g = 9,8m/s°).
Bai giai

Cho: S = 100cm’, t; = 17°C

h, = 60cm; m = 100kg

t, = 50°C; po=1,01.10° Pa
Tinh: cOng A?

Phan tich

" Pay la bai tip nim trong loai bai vita ¢6 trao déi nhiét vira cé thuc
hién cong. Tuy nhién, theo yéu ciu clia bai todn chi tinh cong cia chat
khi khi bi din nd, néi cdch khdc chat khi thuc hién cong 1én pittdng. Vi
trong vat dit 1én pittong c¢6 khoi ludng khong doi, mat khac dp suat khi
quyén khong doi trong qud trinh chat khi thuc hién cong nén qud trinh
nay ¢6 thé xem 1a qud trinh ddng dp va vi vy ta ¢6 thé st dung cdng
thite nguyén li thit nha't nhiét dong luc hoc 4p dung cho trudng hgp ding
ap: A= p(V,-V)) =pAV

Giai
Goi p; la dp sudt do trong vat giy ra cho chat khi trong xylanh, do
I6n ctia dp sudt trong xylanh lic dé sé la:

P=pi+po= o

S
* Ap dung qué trinh ding dp cho khi trong xylanh
h :—T— = Vz.rA
vV, T, . I

:3>AV=V2—V]= VZ.EZ——VI =V] —Tl—l
L, ' I

! 1

trong d6 V; = Sh=0,6.10"’m*
mg vl
= A=(pu+ SJV,( ET ']:206(.])

~ Pdp s6: A = 206 J
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C. BAITAP TU GIAI

14.6
Nhd truyén nhiét ma 6,5kg hydrd & 27°C dan gip doi thé tich ci
khi 4p suat khéng ddi. Tinh cong cla khi thuc hién dugc khi dan ra,
nhiét lugng da truyén cho khi va dd ting ndi ning cua khi. (cho
nhiét dung riéng cda hydrd trong quéd trinh ddng dp 1a Cp =
14,3.10°J/kgdo)
Pdp s6: 1) A= 8102 (J); 2) Q = 19783]
Hudng dén:
a. Viqua trinh xdy ra 1a déng 4p, 4p dung dinh ludt Gay-Luyxac:
B L oW h o poor =600k
v 1 2, L
Cong cia khi thuc hién khi dan ra la:
A=D.AV = %RAT= 8102 (J)
b. Nhiét lugng cin thi€t dé truyén cho khi la:
Q=Cm(t; - t;)=27885 (J)
c. Do bién thién ndi ning clia khi: tif nguyén li thit nhat, ta ¢6:
Q=A+AU=>AU=Q-A=19783 (J)

14.7
P& x4c dinh nhiét dung riéng cla du I¥a, ngudi ta 46 100g dau iira
& 20°C viao mot nhiét lugng k& biing than, c¢é khdi lugng 120g rdi
tha vao mot khéi sit 200g da nung néng dén 96". Nhiét do cla diu
Iira sau d6 ting 1én 40°C. Tinh nhiét dung riéng cia dau Ifa biét
ring nhi€t dung riéng cda than la 0,38.103 J/kg A0 va cla sit la
0,46.10%1/kg do.
Pdp sé: C; = 2120J/kg do
Huong ddn: Dau Iita va nhiét lugng k& 12 2 vat hap thu nhiét, khoi sit la
vat tod nhiét. Nhiét lugng do du va nhiét lugng k& hap thu dé néng 1én
tir 20°C dén 40°C la:
Q = Qi+ Q2 = (myc; + myc2)(40°C - 20°C)
Nhiét lugng tod ra clia khdi sit d€ khdi sit ngudi di tir 96°C xudng con
40°C:  Q =mjc3 (40 - 96)
Khi c6 can bing nhiét: Q+Q =0 < Q=-Q = C, =2120J/kg dd
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14.8
Mudn bi€t nhiét do cia mot cdi 10 ngudi ta dit mot théi dong cé
khoi lugng 30g vao trong 10, sau d6 dua ra va bd nhanh vao mot
nhiét lugng k& bing dong thau c¢6 khdi lugng 180g va chita 600g
nudc & nhiét dd ban diu ty = 13"C, nhiét dd ctia nhiét lugng k€ ting
1én dén t, = 15°C. Tinh nhiét do cda 10, nhiét dung riéng clia dong
va clia dong thau 1a 400 J/kg.dd
Pdp 56: t;, = 445,5°C

14.9
Ngudi ta thyc hién cong 280J d€ nén khi dung trong mdt xylanh. Noi
nang cia khi bi€n thién mot lugng bing bao nhiéu, n€u khi truyén ra
madi tru¢ng xung quanh nhiét lugng 80J.
Pdp s6: AU = 200J
14.10
Khong khi trong mdt xylanh cé thé tich V| = Im’ va 4p suit
p = 1,96.10° Pa. Do dudc nung néng ding dp khdng khi néng thém
10°C va thuc Wién mdt cong A = 7,2 kJ ddy pittong 1én. Hay xdc
dinh nhiét do lic dau.
Ddpso: T, = 272K

Chui dé 15
NGUYEN LI THU HAI NHIET PONG LUC HQC
PONG CO NHIET

I. TOM TAT Li THUYET

1. Qua trinh thuin nghich: 1a qué trinh vat tr quay vé trang thai ban
diu ma khong cin dén su can thiép ciia vat khic. |

* Qud trinh truyén nhiét 12 khong thuian nghich nén can dén su can
thiép cia vat khac.

2. Nguyén li th hai nhiét dyng luc hoc _

*  Cdch phdt bi€u 1 (Claudiut): Nhiét khong thé tu truyén ti¥ vat lanh
hon sang vat néng hon.
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*  C4ch phat biéu 2 (Carnot): Pong c¢d nhiét khéng thé chuyén hod 14t

ca nhiét lugng nhan dugc thanh céng cd hoc.

3. D{ng cd nhiét

*  DPinh nghia: Pong cd nhiét 1a nhitng mdy bi€n nhiét ndng bi dot chdy

ctiia nhién liéu thanh cd nang.

*  Nguyén tic hoat dong: Tac nhan sinh cong nhdn & nguon néng nhiét

lugng Q; (Q; > 0) — Trd vé cho nguon lanh nhié€t lugng Q, (Q, < 0) -

Thuc hién cong A=Q, - Q>

*  Ciutao: Gom 3 bd phian (H15.1):

Ngudn néng: cung cap nhiét lugng dé tic nhan c6 nhiét dd cao.

Ngudn lanh: nhan nhiét lugng dé tdc nhan gidm nhiét do.

B¢ phdn phdt djng: tac nhan dan nd d€ sinh cong

*  Hiéu suit cia dong cd nhiét (dinh li Carnot).
_0-0,_A_L-T, | T

g O I T
+ Hiéu suat li tudng: H = A - L-7,
o T

Ngudn néng T,

Bd phan
phdt dong

CongA=Qi-Q

Q,
Nguén lanh T,

Il. PHUONG PHAP GIAI TOAN

A. PHUONG PHAP CHUNG .

Bai tip trong phan nay chi yéu la loai bai tip loné> hdp ¢6 su trao
ddi nhiét, su thuc hién cong va cd su chuyén hod gilta cdc dang ning
lugng, thudng ding dé€ tinh hi€u sudt cla chu trinh hodc cia dong co.
Phuong phéap gidi chi yéu la st dung céc cOng thic:

Ql Qz =__ TI _Tz =1_£
0 O T L

(H15.1)




———————— :

. - - =, ,1 [ '—T ~ ~ - - - ~7

hoac hi¢u suat li tuong: H :é :—'T—z— va cong thuc tinh nang suat
1 |

toa nhiét Q = mq dé xdc dinh cdc dai lugng nhu hiéu suat H, cong A
hoac nhi¢t lugng Q, hoac Q..

B. CACBAITAP MAU
Thi du 15.1
Nguoi ta cho mdt dong co nhiét cé cong sudt 20kw chay trong 2 gic
lién. Dong co thu nhiét ciia ngudn nhiét & nhiét dé 200°C, tod nhiét cho
ngucﬁn lanh ¢ nhiét do 27°C. Hay tinh: '
a) Hiéu sudt cuc dai cua dong co.
b) Nhiét liegng ma tdc nhan thu dugc va nhiét lugng ma no toda cho
nguon lanh trong thoi gian chay mdy.
Bai giai
Cho : N= 20kw = 2.10'J,
i = 2= 7.2.10%,
Ti= 1 + 273" = 473°K,
To=19 +273" = 300°K,
Hoi: a) H?; b) Qy, Q2
Phdin tich
Y¢éu cau ctia bai todn 1a tim cac dai lugng nhu H, Q;, Q, khi biét dudc
mot sO dai lugng khdc (nhiét do ngudn néng, nhiét do ngudn lanh). Ngoai
ra ¢ong A ¢6 thé xdc dinh dugc tir cong sudt va thdi gian dong cd thuc
hién ma bai todn di cho, vi vay ta chi cin 4p dung cdc cong thic di biét.
Gidi
a) Theo bi€u thirc tinh hi¢u suat li tudng (hay hiéu suat cuc dai) cda
ddng cd nhiét ta co:

H=1-

=1- Ll ~36,05%
473
b) Trong 2 gid, dong cd da thuc hién cOng:
A = Nt=2.10%72.10°= 1,44 .10%)
Nhiét lugng ddng cd nhdn dudc tf ngudn néng trong thdi gian dé:

A 1.44.10°
Q=== sl L.
7 0,365

29153
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Nhiét luong ddng cd truyén cho (tod ra) cho ngudn lanh:
Q.= Q,- A=4.10% 1,44.10° = 2,56.10"J
Pdp s6: a) H = 36,5%; Q,=4.10°J; Q. =2,56.10"J

Thi du 15.2

Mot dong co nhiét nhdn tit nguén néng mot nhiét lugng bdang SOkJ.
Nhiét dd ngudn néng la 493K va cia nguoén lanh 283K. Tinh hiéu sudt
cuc dai cia djng co va nhiét lugng tod ra cho ngudn lanh,
Bai giai
Cho: Q; = 50kJ
T =493K: T» 283K;
Tinh: Hta Qz
Phan tich

Ciing giong nhu bai todn trén, & day ta chi can dp dung cdc cong
thitc di c6 d€ tinh céc dai lugng. Bing cdch tinh hiéu sudt cuc dai H.s
roi tir k€t qué do tinh nhiét lugng tod ra cho ngudn lanh Q,.

- Giadi
a) Hiéu suit cuc dai cia dong cd nhiét:
He = 1- L =1~ -2—8—3-0426
1 493
b) Nhiét lugng tod ra & ngudn lanh:
H = Q-9 = Q2=Q; - HuQ,
o
= Q2 =Qu(1 — Heg) =28,7kJ
Pdp 56: a) Heq = 0,426; b) Q2 = 28,7 kJ

Thi du 15.3

Dién tich mdt pittong la 200cm’ ndm cdch ddy cua xylanh mét doan
30cm, giam khoi lugng khi & nhiét do t; = 27°C va dp sudt p = 10° Pa.
Khi nhdn dugc ndng lugng do 5g xdng bi dot chdy tod ra, khi dan nd ¢ dp
sudt khong déi, nhiét dj cia nd ting thém 150°C.

a) Tinh cong do khi thuc hién.

b) Tinh hiéu sudt cia qud trinh dan khi, biét rdang chi cé 10% nang
lugng ciia xang la cé ich, ndng sudt tod nhiét tia xdng la q = 4,4, 10 J/kg.
Coi khi trong xylanh la khi li tuong.
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Bai gidi

Cho: S = 200cm?*; h = 30cm
t; = 270°C = T, = 300K
p=10"Pa; m=5.10"kg
AT = 150K; q = 4,4.10"J/kg
Tim: A?; H?

v, T
Phén iich: Tit phuong trinh cla qud trinh din nd ding 4p: T/L = 71 ta
2 2
¢6 thé tinh dudc V,, V,, tir d6 xdc dinh dugc cong A. Mit khdc, tif cong
thitc Q = gm ta ¢6 thé tinh dude nhiét lugng do nhién liéu bi d6t chdy
hodn an tod ra dé tinh dugc nhiét lugng ngudn néng truyén cho khi
Q) = 1D%Q, tir d6 ta xdc dinh dudc hiéu suat cia dong co.
Gidi
a) Cc¢ng do khi thuc hién trong qua trinh dan nd la:
A= p&v = p(Vz — V|)
(trong d6 V, = Sh=0,02 . 0,3 = 0,006 m’)
V. -
| :L :>V2=V|. TI AT=9.10A3??’!3
V, Tz ' Tl
Viy A =p(Vo- V) =3.10°J
b) Hiu sudt cda qua trinh din khi:
A
H = o (trong d6 Q, = 10% gm = 22.10° (J))

3
oA _ A1

0, 22.10°
Pdp sé6:a) A =3.10° J; H=13,6%

= 0,136 =13,6%

C. BAITAP TU GIAI
154
Ctat khi trong mot xylanh ¢6 dp suat p = 8.10°Pa. Khi dan ding 4p,
kh sé& thyc hién mdt cong bing bao nhiéu n€u nhiét dd cia nd ting
1ér gap d6i. Xylanh c6 ti€t dién ngang bén trong s = 200cm” va liic
dai mit pittdng cdach ddy xylanh h = 50cm.
Ddp 56: A = 8kJ
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Hudng dan: Ap dung dinh luat Gay — Luyxac cho qud trinh ding dp:
V, I T, 1

— =—=2V=V,.—= =2A =p(V2- V) =pSh(-=-1)

v, T, . l T, 4 W= 1§

15.5
Khong khi trong mét xi lanh ¢6 thé tich V, = Im® va dp suat P
=1,96.10°Pa. Do dudc nung néng l1én thém 10"C, khong khi thuc
hién cong A = 7,2 kJ. Cédc dinh nhiét d6 lic diu ctlia khi.

Ddp s6: T, = 272K

15.6
Im’ khong khi & nhiét do t; = 7°C nim trong mot xylanh duge bit
kin phia trén bang mot pittdng dé trugt co trong lugng khong ddng
k€. Ap suit cla khi quyén bing p = 10°Pa. Tim thé tich V clia xing
cin dot d€ ting nhiét do cda khong khi 1én t, = 287'C. Biét ring,
khoi lugng riéng va ning suit tod nhiét clia xing lan lugt 1a D =
800kg /m’ va q = 4,4.10"J/kg va chi ¢6 14% ning lugng clia Xing
chdy cung cip cho khong khi d€ sinh cong.
Pdp s6- V ~20,3 cm’

15.7
Ap suat trung binh cda hdi trong xylanh cia mdy hdi nudc 1a
p= 9.8.10°Pa, dién tich mat pittdng S = 200 cm’, dudng chay la
h = 50cm, s& vong quay n = 180/ph. Tinh c6ng suat ctia mdy.
Pdp s6: N ~59 kW

15.8
Pong cd xdng clia mdy bay ¢6 18 xylanh va vin toc quay cia truc
khuy n = 40vong/s. Pudng kinh cla pittong d = 14cm, hiéu suit cda
dong cd H = 74,5%, 4p suit trung binh cta khi trong xylanh
ps 2,2.10%Pa, cong sudt cia dong cd N = 1582,4kW. Tim duding
chay h cia pittdng trong xylanh.

' Pdp s6: h = 17,4 cm

15.9
Tim c6ng sudt chi thi cia mdt ddng cd 616, n€u dp suit chi thi trung
binh 1a p = 7,6.10°Pa, du&ng kinh clia xylanh d = 8,2cm, dutng
chay cua pittong h = 0,11m, v&n tdc quay cla truc n = 46vong/s, so
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xylanh k = 6. Xdc dinh cong suit hi¢u dung, né€u coi hi¢u suit cd
hoc ctia dong ¢d H = 0,8.
Pdp 56 N, = 60,9 kW: N, = 487 kW

15.10
Khi trong mot xylanh dan ding nhiét dp sudt khi d6 giam di hai lan.
Hay tinh cdng ma khi thuc hién va thé tich ctia khi lic cudi qud
trinh ddn. Bi€t ring khi din, khi nhian niang lugng 84kJ va thé tich
lic ddu ctia khi la 0,1m”.

Ddp sé6: A=84kl; Vo=02m’

15.11 )

Khi dugc tao thanh trong xylanh ctia dong cd dat trong khi chay
 mdy ¢ nhiét do t; = 727°C, nhiét do cla khi thdi t; = 100"C. Pong
cd tiéu thu mdi gid m = 36kg chi't dot. Ning sudt tod nhiét clia chat
dot g = 4,2J/kg. Tim cong sudt ¢6 ich cuc dai ciia dong cd dé.
Ddp so: N = 263 kW

15.12
Mot Am dién cong suat 800W ¢6 thé dun sbi 1,51it nudc tir nhiét do
= 20°C sau thdi gian 7 = 20phidt. Tim hiéu sudt cda am, biét
nh ¢t dung riéng cia nudc C = 4200J/kg.do.
Ddp s6: H = 53%

D. BAI TAP TRAC NGHIEM

15. 13
Cong thirc nao dudi day la cong thifc nguyén li thit nhat cta nhiét dong
luc hoc theo nhitng quy udc vé diu di néu trong sdch gido khoa.

HQ=U+A 2)Q= AU-A
3) AQ=A-U 4)Q=AU+A
A. Cong thic (2) B. Cong thuc (1)
C. Cong thitc (3) D. Cong thuc (4)

15.14
Lo hdi cia mdy hdi nude c6 cong sudt N = 200kW tiéu thu mdi gid
100kg than dd. Hdi nudc di vao xylanh c6 nhiét do t, = 200°C va ra
khéi xylanh c6 nhiét d6 t, = 100°C. Niang suit tda nhiét clia than dd
1a 36.10%)/kg. Xdc dinh:

a) Hi€u suat clia mdy hdi nudc.
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b) Hiéu suit li twdng dong cd lam viéc gitta hai nhiét 4o trén.
A.H=1-(Q/Q)); Huax=21%  B. H=Q/(Q2-Q1); Hvux ==0,5
C. H=(To/T)Ti; Hvax = 1 D. H= (Q:-Q1)/ Qi; Hmux = 50%

15.15
Mot thdi chi ¢6 khdi lugng m = 100g nhan dugc nhiét Iugng
Q = 260J d€ ting nhiét do tir t, = 15°C dén't, = 35°C. Tha thdi chi &
nhiét do t; ndy vao 100g nudc & nhiét do t; = 20'C trong mot nhiét
lugng k€. X4c dinh:
a) Nhiét dung riéng cia chi.
b) Nhiét d6 cia hé khi cé cin bing nhiét.
+ B3 qua nhiét lugng k& va khong khi.
A.t=209C B.r=204C C.t=19C D.t=2"C

15.16
Mot qua bong khdi lugng m = 100g dugc théd rdi khong ¢ van toc
diu tir d6 cao h; = 1,5m xudng dat roi ndy 1én t8i dd cao h, = 1,2m.
NOi ning clia hé "béng — dit — khong khi" bi bi€n ddi do bi bién
dang va néng 1én. N&€u phan ning lugng giy ra bién dang bing
30% cia do bi€n thién ndi ning clia hé thi phan nhiét lugng dé lam
néng hé 1a bao nhiéu :
A.Q=0.09J B.Q=-0,7] C.Q=-021J D.Q=0,21J
15.17
Mot khdi khi ¢6 4p suat p; = lat, thé tich V,; = 12lit & nhiét do 1, = 27°C
dvge dun néng ddng dp d€n nhiét do t = 77°C.
Tinh cdng A khi khdi khi dan nd.
A. A=203.10"] B. A=2]
C. A=-283%] D. A=203)J

15.18

Mot dong cd nhiét li twdng thue hién mdt cong A = 5kJ ding thdi
truyén cho ngudn lanh mdt nhiét lugng bing 15kJ. Biét ahiét do
ctia ngudn néng 1a t, = 127°C.
a. Tinh hiéu suit H cda ddng cd nhiét.
b. Tinh nhiét do t; cda ngudn lanh. .

A.a) H = 50%, b) t, =-73"C; B.a) H=25%:b)t, =27C

C. a)H=4%, b)t,=1327C D.a)H=33%:b)t,=-6,3'C
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) Chuong 7
CHAT RAN VA CHAT LONG

Chi dé 16 ’
CHAT RAN - BIEN DANG CO yA SU NG VI NHIET CUA
VAT RAN

. TOM TAT Li THUYET
1. Chat rdn chia thanh hai loai: chat k&t tinh va chat vo dinh hinh

* Chat k&t tinh gdm don tinh thé va da tinh thé, 1a nhitng chat ¢6 cau
tao tinh thé, cé dang hinh hoc va di€m néng chdy xdc dinh.

* Chat vo dinh hinh khong ¢6 cdu tao tinh thé, ¢6 tinh ding hudng
va khong ¢6 di€m néng chdy xac dinh.

1. Bié€n dang cia vit rin (dinh luat Hic)

* Vit rin bi bién dang khi chiu tdc dung cia ngoai luc. N&u khi
ngoai luc thoi tdc dung vat 1dy lai duge hinh dang va kich thude ban diu
ta ¢6 bi€n dang dan hdi, trdi lai, ta ¢é bi€n dang déo hay bién dang con
du.

* Trong gidi han dan hoi, lvc dan hoi ti 1é véi do dan hodc dd nén
(40 bi€n dang) cda vatbiéndang:  F=kAl

(k: hé s6 dan hdi (N/m); | All : 6 bi€n dang (m))

* Hé s6 dan hi: k=E. g

0
(E 1a suat dan héi (hay sudt Young) (Pa); S la ti€t dién ngang cla vat
rin (m?); 1y 1a chiéu dai ban diu (m))
2 o F,
* Gidi han bén: Op = —SL
(Fy: Iuc gidi han lam ddy dit (N); oy: gidi han bén (N/m?))

2. Su né@ vi nhiét ciia vat rin

* Sy nd dai: L=1l(]+at) |
(I, chiéu dai vat § t’C (m); I chiéu dai vat & 0°C; a hé s& nd dai (K™))
* Su nd khoi: V.= Vo(1 + B.t)

(V. thé tich vat & t"C (m*); V, thé tich 0°C; hé s5 nd khéi p =3a (K™")
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. PHUONG PHAP GIAI TOAN

A. PHUONG PHAP CHUNG

Cdc bai tap trong phan nay dudce chia thanh hai loai:

* Bai tap vé su bién dang cia vatrdn

* Bai tap vé su nd vi nhiét clia vat rdn

V3i loai bai tip thi nhat, can nim vitng ndi dung dinh Judt Huc,
khdi niém vé hé s dan hoi (k) va suat dan hdi (E) dé dp dung va suy ra
cdc dai lugng theo yéu cau cia bai todn. Tuy nhién, dé gidi cdc bai todn
vé dinh luit Huc, can dé y d€n tinh chit cda luc va cdc phép phin tich
luc trong tirng bii todn cu thé,

V3i loai bai tip thd hai, gitta sy nd vi nhiét va luc ma vat tic dung
1én vat cdn trd su nd clia n6 ¢ su lién quan: khi nhiét do ting At chiéu
dai vat ting Al, néu vit bi cdn trd né sé tac dung mot Iuc F 1¢n vit thoa
man cong thuc: F=k Al ' '

Luu y: * Trong cong thic F = kAl thi F 1a luc dan hoi dudi tdc dung cda
ngoai luc.

* C6 thé dp dung cdng thite gan ding:

L=4L(l+at)vaV, = V,-'{] + Cl’(fj*-f;)]
(v6i 1 va V| 1a chiéu dai va thé tich vatrdn & nhi¢t dd t; va 1, va V; 1a
chiéu dai va thé tich d nhiét do t,).

* Cong thire lién hé gita hé s6 nd dai va nd khdi: B =3«

* Khi st dung cédc cong thitc can théng nhat don vi cta cdc dai lugng
trong d6 (IN/m” = | Pa)

B. CAC BAI TAP MAU

Thi du 16.1
Hai thanh dai, thanh thit nhdt lam bdng nhém, thanh thit hai bdang
thuy tinh. Biét hi¢u s6 cdc dd dai ciia hai thanh & moi nhiét dj la mor
hang s va cdc hé sé né dai: a, = 2,4.1()_5(?(_3'! va ay = 0,8107° do!
Tinh ti 56 gitta A dai cia ching & 0/ e ‘ '
Bai giai
Cho 1,(t) = I(t) = hiing s6
oy =2,4.107d0""; 0, = 0,8.107° @5
Tim: I,(t) / 1,(t)
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Phan tich

Su din nd cua cdc thanh trong trudng hdp nay chi yéu 1a sir din nd
dai. PO dai cda cdc thanh & 0'C va & t"C lien hé vdi nhau theo cong thuc
tinh do dai: ,=1{,(] + a.t)

Goi 1,(0) va 1,(1) 1a d6 dai cda thanh nhom & nhiét do 0°C va ('C;
I.(0) va l,(t) 1a do dai ctia thanh thuy tinh & nhi¢t do 0°C va (°C. o din
nd cia cdc thanh duge xac dinh thdong qua cdc cong thic:

(1) = 1,(0).(1 + a.t) va 1,(t) = L, (0).(1 + a.t).

Nhu viy, tr hai hé thic ndy néu ta ldp truc ti€p t sO
[(0) /(:J(I 1 Q,l)
7,:(0; I\ 1+a,t

can dung cdc dicu kién ban diu dé khtr 1 trong cong thic trén.

n

,Vi vy

1

J thi chua thé tim dudc ngay gid tri clia

Gidi
* TU biéu thic: L:(t) = 1.00).(1 + a;,.0)
\";} u(l) == 11[(0) (]. + Oy l)

= 1,0 = 1a() = 1,(0).(1 + o.1) = 14(0).(1 + oy.t)
= 1,(0) = 1u() = [1,(0) = [(0)] + (1n(0)aty = 1u(0)oty).t
Vi ln([) . ]u(l) = In(o) = ]lI(U) — (ln(o)an il lu(U)all) =0
2O _ a4y
[(0) «a

H

Dap so: g ke (0} l
1,0 3
Thi du 16.2
Nguoi ta db ddy dau hod vao mét chiée can bing nhom & nhiét do
20"C. Nhi¢t dp khi troi liic dé ¢ 40°C. Néu dé hé ndp can thi ¢é bao nhiéu
dau trao ra ngodi iniéng can trong hai truong hop:
a) néu bé qua sy dan nd cia can;
b) ké dén su din nd ciia can.
Biét: thé tich ciia can la 10lit va o, = 2,4.107°d¢ ', e, = 107d¢™"
Bai giai
Cho: V| = 10]; ay = 2,4.107d0™
o, =107'd0" . t;=20°C; t, = 40°C
Tim: AV =?
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Phan tich

Khi néng I€n, dau ¢6 su din nd thé tich do dé nd ¢ thé bi tran ra
ngoai mi€ng can. Trong trudng hgp bd qua su dan nd cia can, thi Iugng
dau trao ra ding bing dd ting cda thé tich dau. Néu ké dén sy dan nd
clia can thi lugng ddu trio ra phai bing hiéu sd cla cdc do ting thé tich
clia didu va can. Nhu vay van dé ta phai tinh 3 ddy 1a xdc dinh do ddn nd
cla can va dau.

Giai

a) Trudng hdp bd qua su dan nd cia can:

V. 10
l+ar, 1+0,001.20
Thé tich cia diu § 40°C: V, =V, (1 +aty) = 10,196 it
Viy diu di trao ra ngoai:

AV,=V;,;-V,=10,196 - 9,804 = (0,196 lit
b) Trong trudng hdp ké dén sur din nd cla can
Thé tich ctia can & 40"C la:
VoxVi[l+aAt] =V, [1+3p At]
= AV = V;-V,=V,3B At=0,0144 lit
Vay lugng ddu trao ra khdi can 1a:
AV, =0,196 — 0,0144 = 0,1816 lit
Pdp sb:a) AV, = 0,196 lit; b)AV), = 0,1816 lit
Luu y: C6 thé diung cong thitc gdn diing dé gidi bai tdp nay vci sai sé
khong dang ké: Vo=V, [l + a(t2—t))] '
Dodo: . AV=V,-V, =V, a4t =0,2lit
Thi du 16.3
M@t tdm sdt phdng cé mét 16 tron (H16.1). Puong kinh 16 tror & 20°C
la dyy = 20cm. Biét h¢ s6' né dai cia sdt la a = 1,2.10°K"". Hay tinh
duong kinh 16 &y khi miéng sdt do & 50°C

Bai giai
Cho: t; = 20°C; t,= 50°C
dp=20cm;a=12.10"K"

Tinh: dsp=? (HI16.1
Phan tich

Thé tich cda dau 3 0°C: V= ~ 9,804 Iit
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Khi nhi¢t do ting, tdim kim loai bi din nd vi vy kéo theo su thay
doi dudng kinh cda 10 tron. PE xdc dinh dude dudng kinh cua 16 tron ta
phdi xic dinh dugce chu vi ctia 16 & cdc nhiét do da cho.

Mép ngoai cda 18 ¢ thé xem nhr mdt sdi day bing kim loai ¢d
chiéu Jai bing chu vi cta 18: | = =d. Xdc dinh chu vi cia 16 @ 20°C va
50°C sau d6 i4p ti so gita hai gid tri nay d€ nit ra dudng kinh cta 16 &
50"C.

Giai
e e A ; . 9 ( g
*  Clu vi clia 10 tron khi mi€ng kim loai ¢ 20C la:
/3” = I (] + 20(1}.' (V(:fi 13() = deg(] va l“ = T[d{;)

= ndyy = wdo(l + 2()(2’) = d:n =dy 1+ 20&’)
*  Ctu vi clia 10 tron khi mi€ng kim loa1 & 50°C la:

l_i{) = [” (1 + 50(,{) (_V(’ﬁ 15[; = dej[] Vi 1{} = T[d(;)
= wdso = wdo(1 +500) = dsy=do(1+50a)
: e d, 1+50a
*  Lip 1 s0: — =
d,, 1+20a
Vi 500 =50. 1,2.10°K '=6.107* << |

nén taco thé viet lai : 950 —1450@ -20a =1+30a
¢ z0
e [ dj(] = dzu(l + 300’.) = 30,0072 (C]l‘l)
Bap 56 ds; = 20,0072 (cm)

D. BAITAPTU GIA ]
16.4

Kéo cing mot sgi diy thép ¢6 chiéu dai Sm, ti€t dién thing 2,5mm’

bing mét luc 200N te thiy day thép dai thém 2mm. Xdc dinh suit

din hoi cua thép.

Bdp s6: E = oy 2.10"" Pa
SAl

L

16.5
Mot day dda dién ¢d chiéu dai 1, = 1200m & nhiét do t, = 15°C. Khi
ning [&n d&n 30°C thi day s& dai thém bao nhiéu? n&u hé s6 nd dai
cia kim loai d6 1a a =1,7.107°K"".

a(y —1)

de S(IJ\‘ Al = l,! = fg = ll —=" =(0,3m
1+ o,
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16.6
Mot khoi thép hinh tru ¢ 0°C bi néng 1én dén 50°C lam chiéu dai
cda né bi nd ra. Hay tinh dp sudt 18n nhat dit vao ddy cda Khdi
thép d6 1am do dai clia né khong ddi. Biét hé s6 nd dai cda thép 1a
a=1,1.10"K ' va sudt dan hdi 1a E =2,0.10"" Pa.

Ddp sé: p = %alof =akt=1,1.10°(N/m)

0

D. CAC BAITAP TRAC NGHIEM

16.7
Khi dic, ngudi ta do kim loai ndng chdy vao khuén. Tai sao bao gid
ngudi ta cling phadi 1am khuon 16n hon vat can dic?
A. Vi dé khi ngudi di vat co lai diing biing thé tich can cic
B. Vi sau khi dic can phai chinh sita bing cdch mai dic
C. Vi khudn nim ngoai vt can dic
D.bipdan Ava B
16.8
MOat 10 xo dan hdi ¢6 treo mot vat nidng khoi lugng 200m am cho
né din thém 1,5cm. Lay g = 10m/s®. Hé s6 dan hdi cda 10 xo d6 1a:
A. k=120N/m B.k=I30N/m C. k=I13N/m D.k=12 N/m
16.9
MGt sgi day kim loai ¢6 dudng kinh d = 1,0mm dudc ciinz ngang
gitta hai cdi dinh cdch nhau mét khodng | = 2,0m. Treo vio diém
gitta O cda ddy mot vat nang c6 khdi lugng m = 250g. Sudtdan hoi
cia kim loai 46 1a E = 2.10''Pa. Piém O bi ha thip xuing mot

khoang la:
A.h=25cm B.h=25cm C.h=0,25¢m D.h=0,5cm
16.10

Mot qud cdu bing kim loai ¢6 dudng kinh d = 4cm G rhiét do
t; = 20°C va ¢6 hé s6 nd dai 1a a = 11.10"°K™". Khi nung ning dén
nhiét d6 t, = 120°C thi o ting thé tich clia qua cAu d6 1a:

A.0,17 cm’ B.0,2 cm’

C.1,7cm’ D. 0,017 cm’
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17 CHAT LONG VA CHAT HOI

>

Chu d

. TOM TAT Li THUYET
1. Khdi chat I6ng c6 thé tich xdc dinh nhung khong ¢6 hinh dang riéng
xdc dinh.
2. Luc cing mit ngoai cua chat 1ong

) mit thodng chat 1dng ludn ¢é luc cing mit ngoai tdc dung. Luc
nay c¢6 phudng ti€p tuyén vdi mat thodng cda chat 16ng va vudng goc
vdi dudng gidi han cia mit thodng, ¢é chiéu sao cho ¢ tic dung lam
giam dién tich mit ngoai va ¢6 d6 16n: F = of

(o: hé s6 cing mat ngoai (N/m), [: chiéu dai dudng gidi han (m))
3. Hién tugng dinh udt va khéng dianh uét
| Khi chat 16ng ti€p xtc v4i vat rdn thi xay ra hién tugng dinh udt
hodc khong dinh uat: |
*  Hién tugng dinh udt duge gidi thich 13 do luc hut gitta cdc phan td
chat 1éng va phan t chat rin tai mit ti€p xic 1dn hon lus hit cda cdc
phin W chit 16ng vdi nhau.

Hi¢n tugng khong dinh udt thi ngugc lai.
*  Hién tugng cing mat ngoai va hién tugng dinh udt, khong dinh udt
din 1di hién twyng mao din: muc chat 1dng trong dng ¢6 ti€t dién nhd
dang cao hodc tut xudng so v4i muc chat 1dng trong binh.

4. Hién tugng mao din
N&u Ong mao din hinh tru, dudng kinh d thi d6 dang 1&én (hodc ha
xudng) cia chit 1ong trong &ng duge xdc dinh bing biéu thic:
4o
h= —
Dgd
(h 12 dd cao chdt 1ong ding 1én trong Gng mao din (m); D 1a khdi lugng
riéng cda chdt 1ong (kg/m’). d la dudng kinh 6ng mao din (m) va g gia
toc trong trudng (m/sz))
5. Khdi chi't khi (hay hdi) khong c6 thé tich va hinh dang x4dc dinh.
6. Trén mat thodng cla chdt long thudng xuyén cé su bay hoi va su
ngung tu.
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* Khi su bay hoi va su ngung tu cin bing nhau, hdi trén mat thodng
goi la hdi bdo hoa. N€u su bay hdi 16n hon sy ngung tu (sO phéin tr di ra
khdi mit thodng I6n hon s& phin t& di vao khoi chdt 1ong) thi adi trén
mat thodng goi la hdi kho.

6. Trong khong khi ¢6 chifa hdi nude nén khéng khi ¢6 dp 4m:

* PO 4m tuyét ddi a 1a dai ludng do bing khoi lugng hdi nudic (tinh ra
gam) chita trong 1m” khdng khi.

* PO 4m cuc dai A & nhiét do di cho 12 khdi lugng hdi nude bao hod
chita trong 1m® khong khi & nhiét do dy.

* Do 4m ti d6i B 1a dai lugng do bing ti s& phan tram gita d0 4m tuyét
doi va do am cuc dai cia khong khi ciing mot nhiét do:

a = 7 Y 9 ~ - - 7 - 7 A ~
B= = 100% hodc tinh bdang t1 s6 phan trdm cua dp sudt ri€éng phan p
cla hoi nude va dp sudt py cia hoi nide bao hoa trong khdng khi & cang

mot nhiét do: B = 2 100%
Po

Il. PHUONG PHAP GIAI TOAN

A. PHUONG PHAP CHUNG
Bai tip trong phaa ndy thudag gap la cdc bai tap vé hi¢n tugng cing
mit ngoai, hién tugng mao din va tinh do Am khong khi.

Cin nim vitng cdc c¢ong thic tinh luc cing mat ngoai F = o], do
chénh léch ctia muc chdt 16ng trong Gng mao din cung vSi khdi ni¢m vé
hé s6 cang mit ngodi, 4p suat phu... dé gidi cdc bai todn vé dd dang cla
cot cha't 16ng trong dng mao din, dp suat phu va do chénh 1éch muc chil
18ng trong dng chir U hodc cdc hién twgng dinh udt va khong dinh vat.
Lyy y: Luc cing mit ngoai thudng cin bing v4i trong ludng cta ¢t chat
18ng hodc cin bing vé6i giot chat 1dng rdi ra tr dng nhd giot § thdi diém
ngay trude lic roi.

Cic bai tap tinh d0 4m cla khong khi chi y&u dp dung cdc cong
thitc di bi€t va bdng dic tinh hdi bao hoa da co.

B.BAI TAP MAU
Thi du i7.1

Dé xdc dinh hé sé cdng mdt ngodi, ngudi ta cho nudc vao trong mot éng
nhé giot c6 miéng éng hinh tron duong kinh 1= 3mm (H17.1). Nhé 100 gior
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vao mat cdi tach roi dem can ta duoc khoi luomg nuoe la M = 7,02g. Tinh hé

s cdng mdt ngoai cia nuic ¢ nhiét do thi nghi¢m. Cho g = 9,8 m/s’
Bai giai
Cho: d = 3mm, n = 100 giot
m=7.02g;:9 =98 m/s’
Tinh: ¢ =7
Phdin tich

Quan sdt va phén tich hién tugng nuGe chdy ra & dau ong g
nhé giot (H17.1) ta tha'y: dau tién giot nude to din nhung chua
roi xuong ngay. S3 di ¢6 hién tugng nhu viy la vi ¢é Iuc cing
mat ngoai tic dung lén dudng bién BB’ cta giot nudc, luc nay
¢6 xu hudng kéo co mit ngodi cda giot nudc lai, vi thé cé
hudng 1én trén. Khi trong lugng cda giot nudc chua thing
dudc luc cing nay thi giot chat 1dng chua rdi.

Ping lic giot nudc tach ra va rdi xudng thi trong lugng clda

P

giot nudc bing luc cang mdt ngodi, viviytacé: o= — = —
ad nd

N, SNNNANNNNNNNNNNNN

Giai
Goi M 1a khoi Iudng cda 100 giot nudc, ta c6:
P=mg= Mg = o= il
100 1007d
go 021 07.9.8
100.3,14.3.10°°

Pdp sé- o= 7,3.10%(N/m)

~7,3.107* (N/m)

Thi du 17.2

Mot vong nhém co ban kinh trong ry = 3cm, bdn kinh ngoai r> = 3,2cm,
chiéu cao h = 12em dugce ddt nam ngang trong nude. Tink dé 16n cia luc
can thiét dé nang vong nhém ra khéi mdt nudc. Biét ring trong luong

riéng ciia nhém la d = 2,8.10° N/m’ va sudt P
cdng mdt ngoai cia nudc la o= 73.107 N/m
Bai giai

Cho:ry =3 ¢m;r;=3,2cm

d=2,8.10* N/m’

h=12cmic=73.10" N/m

Tinh: F =?

5559595959
13333333333
9995565559%
69599955599

~2655565559%
() $SSES‘>S$$

$

5
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Phan tich

Khi ndng vit tir trong 10ng nudc ra, tai vi tri mit thodng cia nudc,
vong chiu 3 Iuc tic dung cuing phuong ciing chiéu (hudng di xudng theo
chiéu clia trong luc):

+ Trong lugng cia vong: P=Vd=hn (t5* - 1i%). d

+ Luc cing mat ngoai tdc dung 1€n mat trong ctia vong: F; =cl,

4+ Lue cing mit ngoai tdc dung l€n mat ngoai cia vong: F; =ol,

Phai tic dung mot luc nang t3i thi€u bing tong 3 lyc trén kki d6 mdi

c6 thé dua duge vong ra khdi nuée.
Giadi

D6 16n cda trong luc: P =hn (r,” — r,%). D = 41,664n. 107*(N)

Do 16n cda luc Fy: Fy = ol, = o(27r)) = 0,4387. 107%(N)

D0 16n clia lue Fy: Fy = oly = 6(271ry) = 0,467271. 107 (N)

ViyF=P+F, +F,=113,67. 10 % (N)

Pdp s6- F = 113,67. 107 (N)

Thi du 17.3

M{t qud cau cé bdn kinh R = 0,2mm ¢6 mdt ngoai hoan toankhong bi
nudc lam dinh udt. Sudt cang mdt ngodi cia nude la o= 73.107'N/m. Bé
qua luc ddy Acsimét tdc dung lén qud cdu.
a) Tinh luc cang mdt ngodi ldn nhat tdc dung [én qud cdu khi né duge dar
trén mdt nuoc. _
b) Qud cau cé trong lugng bang bao nhiéu thi né khéng bi chim?
Bai giai
Cho: R =0,2mm
¢ =73.10"N/m
Tinh: F.477P?
Phan tich H17.3

Do hién tudng khong dinh vt nén mat nudc bi 1om xudng \a vi vay
tao ra lyc cing mit ngodi F = ol hudng thing ditng lén (ra ngoai khdi
chat 16ng) (H17.3). B 16n cda lue ciing phu thudc vao chiéu da (chu vi)
gilta mat phdng ti€p xic cla qud cidu v4i mit thodng cda cidt Idng
(phdn qud ciu bi chim trong khdi chat 1dng). BE qua ciu khdi chim trong
nudc thi trong lugng cla qua ciu phai bé hon luc cing mit ngod..

Giai

a) Luc cing mit ngoai Ién nhat la:
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Vi: F=ol=06.2mr = F=062nR=73.10".2n.0,2.10""
= Fau = 91,688.107° (N)
b) B¢ qua cau khong bi chim thi trong lugng clia vat la:
P < Foux = 91,688.10°° (N)
DPdp 56+ a) Fpa = 91,688.10°° (N); P <F

Thidu 17.4

Nhiét dj ciia khong khi budi chiéu la 15°C. By dm tuong doi la 64%.
Ban dém ahi¢t do c6 thé xudng dén 5°C. Hoi co suong khong? Néu co
suong thi ¢6 bao nhiéu hai nude da ngung tu trong Im’ khong khi? Biét
tai 15'C dé dm cue daila A = 12,8.10  kg/m’.

Bai giai

Cho: a = 64%, 1, = 15'C;
= 5'C: A =12.8.10 kg/m’
Hoi: ¢6 sudng khong?; m =?
Phdn tich

Sudng dugce tao bdi cdc giot nude nhd dong lai trén mat dat, 14 cay,
ngon ¢d, 1a két quéd cla hdi nude § trang thdi bao hoa trong khong khi
ngung tu lai khi nhiét do xudng thap.

Pé bict khong khi & nhiét do 5°C ¢6 suong khong ta phai biét lugng
hgi nude & trang thdi d6 cé bao hoa khong? tir d6 xdc dinh dude khoi
lugng hoi nude di ngung tu trong 1m’ khong khi. Luu y ring: dé xdc
dinh dudc lugng hoi nude bao hoa & mot nhiét d nao do ta phai cin cd
vao bang dic tinh hdi nude bdo hoa rdi tit dé xdc dinh duge dd Am ti doi.

Gidi |

Tir cong thie tinh do Am tudng d6i: B= — = a = B.A

a
A
Theo bii ra ta ¢6: A = 12,8.10kg/m*

= a=0,64.12,8.10" =82 .10~ kg/m’

T bdng dic tinh hdi nudc bdo hoa ta thidy: d€ 1am bio hoa khong
khi & nhiét d6 5°C cdn c6 6,8.10 kg hdi nude trong mdt mét khdi khong
khi. So sinh vdi két qua trén ta thady vé dém cé suong.

Ludng hdi nudc trong Im’ khong khi da ngung tu la:

m=282.10"- 6,8.10°=1,4.10" kg
Pdp s a) ¢ 5°C c6 suong; b) m = 1,4.107 kg
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Thi du 17.5

Nhiét do ban ngay trong mét phong hop la.30"C va do dm tuyét dot la
a = 20,6g/m’. Biét dp sudt hoi nudc bao hoa ¢ 30°C la py = 31,8mmHg.

a) Tinh dj dm ti d6i B ciia khong khi

b) Gid sit phong dé kin va cé thé tich 20m’, muén hoi nuoe trong
phong bdo hoa thi can cdp thém mot lugng nudc la bao nhzeu? (cho
ImmHg = 1,3333.10°Pa)
Bai giai
Cho: a = 20,6g/m*; t = 30°C
po.=31.8mmHg; V = 20m’
Tinh: B =1 m=?
Phadn tich

Rt oD g s 5 g R o a 5 A
Do am ti do1 duge xdc dinh tir cOng thic: B = =~ (trong d6 a ta da bi€t) ta

can xdc dinh dude do 16n ctia A. Theo dinh nghia thi do im cuc dai [a khi
lugng hoi nude cue dai ¢6 trong 1m? khong khi & mot nhiét do xac dinh, dai

N < . s WA o . 5 i g m i
lugng nay cting la khoi lugng riéng cha hdi nuGe bao hoa: Dy = = drge xac

dinh tr phu’dng trinh Clapéron — Mendéleep: bt m R=>X P‘L
T u vV o RT
Gidi
*  PJ am cyc dai A cda khong khi & 30°C la:
A=Dig= 2 o Pu _ 318x1,3333.10" x18 ~303 (g/m’)
V. RT 8,31x303
a) DO am ti doi cia khong khi la:
B=2-200_068 = 68%
A 303

b) Lugng hdi nudc can cip thém dé khong khi trong phong bao toa:
*  MOdi m® khong khi cdn cung cap thém lugng hoi nude d€ trd thinh
bao hoa tai nhiét d6 30"C la:

=30,3-20,6=9,7g
* Khoi lugng tdng cong can thi€t dé cung cip thém cho khing khi
trong phong trd thanh bdo hoa la:

m=V.m; =9,7x20 =194 (g)
Ddp s6: a) B = 68%; b) m = 194 (g)
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C. BAITAP TU GIAI

17.6
Mot dng mao din hd cd hai dau ¢6 thanh rit mong, bdn kinh
r=0,5mm, dude dung thing ding. PG day nude vao ong, sau khi chay
ra, nude con lai trong Ong ¢6 dd cao h = 58,4mm. Tinh suit cing mit
ngoai cta nudc, biét trong ludng riéng cla nudc la d = 10* N/m? va
nude lam dinh St hoan todn thanh ong. '

Bip s6- o= 7,310 (N/m) 1
Huong dén: Vi 6ng hd ¢d hai diu nén tao ra hai mit thodng chat :E:E}“
I6ng & hai diu ¢o cdc mat khum vdi cdc luc cdng mdt ngodi cung  [--A
hudng tr dudi lén (H17.4): F=20l=4.0.7r -

P& cho ¢Ot chit 16ng khong bi chdy ra ngoai thi hgp luc nay =3
phdi cin bang vdi trong luc cia khdi chit 16ng trong Ong:
F=4o0mnr=P=mg=Vd=h. nr’d

_hrd 7,310 % (N/m)

H17.4

=0

17.7
Mot dng mao din ¢6 bdn kinh trong r = Imm va chiéu dai | = 1m,
dau trén han kin, diu dudi hd. Nhing thing ditng 6ng xudng nudc
sao cho dau hd vira cham vao mat nude. Tinh do cao clia ¢dt nude
da dang I¢n trong dng. Cho riing nude hoan todn lam dinh udt dng,
sudt cing mit ngodi ¢ = 0,073N/m, trong ludng riéng d = 10* N/m”,
dp suat khi quyén py = 10° Pa.
BPdp 56 x = 0,13 (cm)

17.8
MGt khung ch nhdt ABCD, canh CD = 20cm, ¢6 thé di chuyén
khong ma sdat trén canh Ax va By song song nhau. Khung dudc phu
mang Xd phong c¢o6 suat cang madt ngoai ¢ = 4,5.1()'2(N/m). Tinh
cOng can thiét dé kéo canh CD ra xa AB thém Al = 2¢m.
Pdpsé-A=F Al =3,6.104(J)
17.9
M§t ong thuy tinh hinh tru, dudng kinh trong 1a d = 0,5mm.
a. Nhuing Ong thuy tinh vao nudc c6 hé s6 cing mit ngoii
6 =7.,3.10"* N/m. Tinh d0 cao muc nudc ding 1én trong ong thuy tinh.
Bié€t ring nudc lam dinh udt hoan toan thuy tinh.
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b. Nhing 6ng thuy tinh vao thuy ngan ta thiy dd ha muc thuy ngin
trong Ong 1d h = 28mm. Tinh hé s& cing mat ngodi cua thuy ngin.
Cho khdi lugng riéng clia nude va thuy ngan lan lugt [a 1000 va
13600 kg/m”. Ly g = 9,8 m/s.

Ddp 56: a) h = g_o'_ =59 6mm =60mm; b) o ~0,47N/m

od
17.10
Mot Ong thuy tinh hinh tru ¢é dudng kinh trong d = 3mm mét ddu hd
mot ddu bit kin dai 100em, duge dé diy thuy ngan. Bit dau hd va
déc diu ndy vao trong mdt binh thuy ngan thi thdy ric thay ngan
trong Ong cao hon mat thodng trong binh mdt khoing H = 755mm.
Tinh dp suat cia khi quyén theo N/m* va mmHg néu tinh ¢€n hién
tugng mao din trong Ong, coi thuy ngan khong lam dinh 13t thuy
tinh. Cho hé sO cing mit ngoai clia thuy ngin 1a o = 0,47 N/n.
Ddp s6: Hy= H + h = 760mmHg

17.11
Khong khi trong mot phong kin ¢6 thé tich 45m” ¢ nhiét d6 25"C va
¢6 do Am tudng d6i 1a 50%. Phai lam bay hdi bao nhiéu nuéc d¢ cé
do Am 60%"”
Ddp sé: m=(a’—a).V=(B' -B)=A.V=1035¢g

17.12
Trong mot xilanh ¢ pittdng ¢6 thé dung dé nén hay dan khi, chta khong
khi & 25C vai do dm ti doi 1a 56%. Pay tir tif pittdong d€ lam 1idm thé
tich ctia budng kin sao cho hdi nude trong xilanh chuyén sang tang thii
bio hod. Cho riing qua trinh nén khi 12 ding nhiét, tinh the tict ca khi
trong xylanh sau qué trinh nén biét thé tich ban diu clia n6 bing 50icm’.

. V
Ddp 56 V> = 220 < 269cm’
P>

-

D. BAI TAP TRAC NGHIEM

17.13 Tai sao khong thé han nhom bing nhitng que han thiéc:
A. Vi nhom khdng bi thi€c néng chdy dinh udt
B. Vi nhom va thi€c 1a hai kim loai khdc nhau
C. Vi khi nhom va thi€c néng chdy chiing khong dinh udt nha
D.CiBvaC
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17.14
Tai sao khong nén nit cdc chai dung xiding bing nit ¢6 boc gi¢
A. Vi xing ¢6 thé bay hdi qua nit gié
B. Vi hi¢n tugng mao din nén xang ¢6 thé theo nit dé ra ngodi
C. Vi xdng ¢6 thé lam dinh udt gié
D.CaAvaC

17.15
MOt dng mao dian ¢6 bdn kinh trong r = 0,05cm va han kin mot diu.
Ngudi ta nhing diu hd ciia Ong xudng nudc theo phudng thing
ding. DO dai cha dng phdi 1a bao nhicu dé d6 dang l1én cla nudc
trong éng 14 lem (bi€t py = lat, o = 70.107* N/m)
A.l=556cm B.l=886cm C.l=556em D l=5560cm

17.16

Hai binh gidng nhau dat trén ¢in don. M6t binh dung khong khi
kho (binh 1), binh kia dung khong khi am (binh 2). Ap suat va nhi¢t do d
hai binh nhu nhau. Trong lugng clia hai binh:

A. Bang nhau B. Binh 1 ndng hon

C. Binh 2 ndng hdn D. Khdng so sdnh dugc

17.17
D6 am tuyét ddi a va i doi B clia khong khi sé thay ddi thé nao khi

-

bi dun nong:

A.cd a va B déuting B. a giim con B ting
C. ¢ khong doi con B gidm D.cd a va B déu gidm

17.18

Tai sao vé mia dong cla kinh cira s6 lai bi "dd md hoi” ncu trong
phOng ¢6 nhicu ngudi?

A. Vi ¢6 nhi¢u nguiti trong phong nén dd &m ting, gin kinh nhi¢t 4o
thip nén co hién widng ngung tu cda hdi nude.

B. Vi ¢6 nhi¢u ngudi trong phong nén do am giim, gan kinh nhict
do thap nén ¢6 hién wyng ngung tu clia hdi nude.

C. Vi ¢6 nhi¢u ngudi trong phong nén nhi¢t dd trong phong 1dn hon
ngodi, gan kinh nhiét dd thi'p nén ¢é su ngung tu clia hdi nude.

D. Vi ngoai lanh nén nude ¢6 thé thim thau qua kinh.



17.19
Tai sao ngay néng nuc thi lai ¢6 nhiéu sudng hon:
A. Vi nudc bay hdi nhiéu nén do am tuyét doi ting
B. Vi ban dém lanh d6t ngdt nén su ngung tu xdy ra manh hon
C. Vi nudc bay hdi nhiéu nén do 4m ti d6i ting
D. Vi nudc bay hoi nhiéu nén do am cuc dai ting

17.20

Budi sdng nhiét do 1a 23°C va d5 am ti ddi clia khdng khi la 80%,
budi triva nhiét do 1a 30°C va do 4m l1a 60%. Khong khi vao budi nao
chita nhiéu nudc hon?

A. Hai budi biing nhau B. Budi sdang nhiéu han
C. Budi trita nhiu hon D. Khong so sanh dugc
17.21

N&u & 25'C khong khi ¢6 4o Am 75% thi d6 am tuyét ¢Oi cla
khong khi va nhiét do dé khong khi ndy s& c6 sudng mi ¢6 thé 1a:
A. B=1725g/m’va1=20"C B. B=17,25g/m’ vat=15C
C.B=1,725g/m*vat=20C D. B=172,5g/m’ vat=10"C
17.22
Nhiét do cia khong khi trong phong 1a 15°C, d6 dm (i d6i L 70%.
Thé tich ctia phong 1a 100m’; lugng hdi nude trong phong 1a

A.m=09kg B.m=9,0kg
C.m=0,09 kg D.m=85kg
17.23-

Nhiét do khong khi trong phong 1a 20"C. Piém sudng 1 12°C.
Tinh d) 4m tuyét dGi va ti doi cGa khong khi va lugng hdi nudce ¢) trong
phong. Bi€t kich thudc phong: dai 6m, rong 4m, cao 5m.

A.a=10,7.10"kg/m’, B = 62%, m = 1,3kg;
B.a=10,7.10"kg/m’, B = 6,2%, m = 1,3kg
C.a=1,07.10"kg/m’, B = 62%, m = 13kg

D.a=10,7.10"kg/m’, B = 62%, m = 0,13kg

1
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DAP @M VA LOI 761 CAC BAI TGP TRAT NGHIEM

Chu dé 1 CHUYEN BONG THANG DEU
Bai 1.17: Phuong trinh toa 49 cua chuyén dong thang déu ¢ dang:
. X=Xo T v(l- L) ) ‘
so sarh voi dC ra thi: xo = 5;v =-4vaty=4 (dau trir cua van toc v cho
ta biét chuyén dong nguoe chiéa vai chidu truc toa do duoc chon). Vay
phuong trinh trén 1a phuong trinh toa do cua chuyén dong thang déu
vol van toc 4m/s.
Chon dan an D
Bai 1.18: Phan tich 40 thibai ra ta duoc:
a) Xva/Z cung khoi hz'lnh lic 10h
'b) X khoi hanh tai gou toa do (xox = 0) va chay ra xa boc toa do. Z
khot Farh cach goc tea do xz = 60km, chay vé phia goc tca do.
¢) Van toc cia X la. (60 — 0)/ (12 = 10y = 30km/h
Van toe cua Y 1a: (60 - 0)/ (12 = 11) = 60km/h
Van toc cua Z 1a: (0 — 60)/ (13 = 10) = -20km/h
Xe Y chay nhanh nhat, d6 thi c6 do doc nhit,
d) Xe Y chay tir 11h d2n 12 h thi gap xe X, vy xe Y chay trong thoi
giant = lh
Chon dap an A
Bai 1.1%: Chon dan an A
Phurong trinh toa d9 cta chuyén dong thing déu c6 dang:
X'=Xot v(t—1tp)
Véi cach chon hé toa do nhu bai ra thi:
Xe A: Xpa = 0; toa=0; va=60km/h = x, =60t
Xe B: x5 = l._, tos — 0; vp = 54 kimwh = Xg = 12 + 54t
Bai 1.20: Phuong trinh toa d§ cua chuyén dong thang déu co dang:
X =Xo 1 v(t—tgp) |
Vai ciach chon hé toa 30 nhir bai ra thi:
Xe A:Xpa = 0; toa=0; va=54 km/h = x5 =541
Xe B: xp3=102; 1o5=0;vg = -48 km/h = x5 =102 - 48t.
Thoi diém hai xe gap nhau: Xxo =xg = t=lhvacach A 54km.
Chon dap an C
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Chii dé 2 CHUYEN DONG THANG BIEN DOl DEU
Bai 2.17: Vi chuycn dong theo phuong thang dung dudi tac dung cua trong

lue do do chuyén dong cham dan déu. Phuong trinh toa do cua chuyén
dong cO dang:

1 . o , £ o -
X = Xo + vo(t —tg) + 5 at’. So sanh véi bai ra thi chuyén dong trén co:

Xo = 0; top = 0; vo = 20 m/s va gia tdc a = -10m/s. Do cao cuc dai vat
dat duoc khiv,=vp+at=0=>t=2s = h=x; =20m , vay ddp an sai
la C.
Chon dap an C

Bai 2.18: Phuong trinh toa do ctia chuyén dong c6 dang:

l : vz : £ :
X = Xo + vo(t —to) + o at’. So sanh véi phuong trinh chuyén dong cua

—

dé ra thi: xo=2m;ty=0;vo=6 m/s va gia toc a = -3m/s’, chuyén dong
ctia vt cham dan cho toi khi van téc bang 0 sau do chuyén dohg nguoc
lai, vat khong ding lai vi vdy cau nhan xét C la sai. Chon dap ar. C

Bai 2.19:

[heo baira: v=2(4 + tz) =8 + 2t = tinh duoc a :f{l = 41, nghia la gia
dt

toc ty 1¢ voi thoi gian nén vt khong thé chuyén dong nhanh din déu.
Chon dap an C
Bai 2.20:
Theo bdl ra: khi t = 2s thi toa d6 cua vt X= ’?1 = 4(m)
vay '*,t +3 =7(m). Vi vdy: OM = x’ +‘} =65 = OM = 8,)6 (m).
Vay két luan OM = 11(m) la sai do tinh nham OM = x + y.
Chon dap an B
Bai 2.21:
Theo baira: a=-10m/s> = const = v = vy —at, tai t = 0 thi
v =vo=200m/s
Mt khéc, phuong trinh ctia chuyén dong ¢6 dang:

1
X = VU([ = t()) T 5‘ 3[2.

Khi chon chiéu duong la chiéu dudi lén, do chuyén dong chim can déu
(viav<0)voia= —10m/s2, khit=0=>x=x0=0

=> phuong trinh chuyén dong phai la: x = - 5t* + 200t.

Chon dap an B :
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Chirdé 3 CHUYEN DONG TRON DI:U
Bai 3.9: Gia tdc ctia xe khi qua duong vong la:
a=t = 2V 0Y  6000kmI Kt =1, 23m/
2.5 2x0,1

Vi vay dap an a = -16km/h” sai do khong doi quang duong R = 100m =
0,1km.
Chon dap an B

Bai 2.10: 1) Mdi v¢ tinh chi phu song dugc 1 ving gan 1/2 ‘gan xich dao.
Nhu viy chi cin 3 vé tinh dit o cac dinh cta tam L1ac ndi tiép vong
tron ¢6 ban kinh bang:
(R + h) = 6400 + 36530 = 424000km, vi vay dap an A sai.
2) Thoi gian t6i thiéu dé song VID di va phan xa tro lai theo dudng
ngan nhat ding bang do cao h la t = M =0,24s. Thoi gian toi

300000
da la thot gian song VD di tir diém A trén mat dat dén vé tinh sau do
phan xa tror lai diém B trén Trai Dat (B va A dbi xtmg nhau qua duong
thang \»'uon,(: goc ha tir vé tinh xudng Trai Dat). Vay dap 4n B sai.
3) Trai Dat quay mdt vong bang 2 rad trong thoi gian 86400s
2x3,14

864000
mot diém trén Trai Dat = do cao h = 36000km cach tim Trai Dat d =
R + h = 424000km

=0,0000762rad / s . Gia tri nay bang van toc goc cua

Mm o omv' , GM
(R+h) "™ (R+h)  R+h

Tai mot diém sat mat dait. h=0 = vo = 7,92 km/s, day 1a vén tdc nho
nhat dé phong vé tinh theo phuong tlep tuyén va cung chi¢u voi chicu
quay Trai Dat goi la van tdc vl tru cép 1. Dap an D la dap an dang.

Chon dap an D

4) Luc hap dan: F=G

Cha dé 4 CAC PINH LUAT NEWTON

Bai 4.11: Kbi hop luc tac dung Ién vit bang 0 thi vat co thé diung yén hodc
chuyén dong thanb déu. -Vat dang chuyén dong c¢6 xu hudng mudn
dirng lai khi né chiu tac dung cua luc can chir khong phai do quén tinh.
Pap an D la cua dinh ludt [IT Newton chr khong phai dinh ludt 1
Newton = dap an dung la C.
Chon dap dan C
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Bai 4.12: Vi dap an A 1a n¢i dung cua dinh luét IIl Newton. dap an B 1a ndi
dung cta dinh luat I Newton va dap an C sai do khi vit chiu tic dung
mot luc khong ddi thi vat chuyén ddrg bién ddi déu. Vay dap an D 1a
dang.

Chon dap an D
Bai 4.13: Co thé xem ndi dung cua dinb luat II Newton la mot bicu thire

—

: - . : A = B o= =+
dinh nghia cua luc vi: Theo dinh ludt Il Newton: a=— = F=ma
m
Tlr d6 ta ¢d thé dinh nghia: Luc F tac dung vao mdt vit co khdi luomg

m la dai lugng duge xac dinh bang tich cua khm lwgng voi1 gia toc a
cua vat d6. Luc tac dung cung hudng véi gia tde va co d6 1or: F = ma
Chon dap an A

Bai 4.14:
Vit thay d6i van toc chuyén dong c6 nghia 1a co gia tdc a, v vy theo
dinh ludt I Newton thi phai ¢¢ luc tac dung vaoe vat.

Chon dap an A
Bai 4.15: ‘ . A
Céac luc cung nam trong mot mdt phiang va | F,

curg phuong, nguge chiéu nhau tung doi | —
(hinh v&). Dung phuong phép tong hop lue Iy o ]

=
theo quy t?}c hinh binh hz'u]h lue ta co luc E‘/z E.
tong hop cua 4 luc trén cé d¢ 16n bang: '_;;_,_}};’
’ - 24
F=(F,—-F)* +(F, - F) =50N Fo =
Chon dap an A y
Chii dé 5 CAC LOAI LUC CO HQC

Bai 5.13: Luc dan hoi xuat hién ¢ 10 xo ty 18 voi dd bién dang va tuan theo
dinh luat !iuc: F 45
F=kx= k= —=—"-=150 (N/m)
Chon dap an D X 03
Gai 5.14:
Ap dung dinh ludt Hic cho hai truong hop:

i 5
Fan = kx, :;,k;ﬁl__-_,_‘_zlzs
x, 0,04
F 10
Fm=kx; = x,= %2 - -0,28m =28cm
2= KX 2T = =155
Chon dap dn A
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Bai 5.15:
Vién bida chuyén dong dudi tac dung cua luc ma sat: F = — umg voi
gia toc a. Theo dinh ludt Il Newton ta c6: ma = — HmE = a = - g,
Vay quang duong vién bida di dugc tinh theo: v, — vy~ = 2as
‘.-‘_’
=HS§= ——-,
2a
. Lo v’
Thay a ¢ trén vao ta duoc: s=+——=51 (m)
248
Chon dap an C
Bai 5.16: D¢ dich chuyén duoc thung hang, luc tadc dung phai bang hoac
Iom hon Tuc ma sat nghi cuce dai gitra thing va san xe:
k2 Frmnghi max — l—lN = Hp = 378 N
“hon dap an D

B 835107 N

Bai 5.17: Luc hip dan gitra hai tau thuy la: Fpy = G
7

. F
Theo bai fa: Fra=P=mg=>m= - =8510%kg
_ g

Chen ddp an A

Bai 5.18: Theo bai ra, trong lugng cua nguoi trén lra1 Dit: P = mg vdi

MG MG

] = ik .vividytaco: P = bang

SR va khoi luong bang 2M thi trong luong nguoi do sé la:
o m = -%-P = 40N
25K 25

]

Chen dap an D
Bai 5..19 Trong luong cua mot vat trén Trai Dat bang luc hap dan giita Trai

Pratvoi vat do: =144000=Fy= G %?_r va & do cao h la:

2 U”im

" R R

A
Viéi h=3R = F,= -———im————J—Fu Thay s6 vao ta duoc
(R + 3R)? 16

Fp, = 9000 N
Ciher dap an B
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a2 a M m x })
Bai 5.20: *Oganbé mat TraiDat: P=18N=mg=>m= — = 1,8kg
8

* Luc hut cua Mat Trang 1én vat d6 khi n6 & gan bé mat cia Mat Tring
la: |
p =mg = m-‘g = 3N theo phuong vudng goc vai bé mit Mat Trang.
Khi tac dung luc F song song véi bé mat Mat Trang th hai luc P* va F
vudng goc voi nhau nén hop luc cia nd co do lon:

Fri= (P +F?) =5N. Vay gia tc vat thu duoc:

a=5/1,8(mls’) = s= %mz =12.5m.

Chon dap an A
Bai 5.21: Theo dinh luat Hac: Fg, = kAl
S k=fo__ M8 _ 500 N/m. Vat ot
Al (L =1) ¢

thang déu khi luc kéo can biang luc can:

Fx = F. : trong do luc F. nguoc chiéu vai luc kéo nén né la lue dan hoi
tac dung vao 16 xo khi 16 xo dan ra mdgt doan
Al=0,12 cm nén c6 d¢ lom: Fe=k(l-1,)=4N

Chon dap an B

Bai 5.22: Gia toc cua xe tai va ro mooc la:  a = (—{3_1‘:2 =), 25m/
Luc day cép kéo ro modc la: F=ma= 250?\1
Theo dinh lﬁ::'_it Huc: F=kAl=> k= 5 =2.10" N/m.
Chon dap an B

Bai 5.23: Khi xe chuyen dong vai gia toc a so v mat duong, san Xe tac
dung vao kién hang mét luc c6 do 16n: F = ma. Dé kién hang ram yén
trén xe thi luc nay phai can bang vai luc ma sat nghi cuc dai: '

¥ Fnunghl max = mMa=puN=pumg = a= HE
Trong thoi gian t xe di dugc quang duong:

s=~]—at2:$t2:2—3=-2—?—204s =t= 204 =143s
2 a pug
Chon dap dan C
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Bai 5.24: Hon gach chiu tac dung cua céc luc: Trong luc P, phan lucf_\f;

cua mat van va luc ma sat F, : hon gach can bang khi:

P+N+ 1_” =

Chiéu phuong trinh lén phuong chuyén dong: mg sin o - Fye, = 0
Vi Fpon = N = umg coso = p = tgo = tg30° = 0.577.

Chon dap an A

Chu_dé 6 PHUGNG PHAP PONG LUC VA UNG DUNG CAC
DINH LUAT NEWTON

Bai 6.15: 1 ‘
* Phuong trinh dong luc cho chuyén dong cua ca dau tau va toa xe la:

F,+F, =ma

Chiéu Ién phuong chuyén dong: Fpg = m(a + pg) = 30000 N
* Luc cang ddy dugce xac dinh tir phan tich chuyén dong cua toa xe:
T=m’(a=pg)=10000 N.
Chon dap dan B
Bai 6.16: * Qua can m chiu tac dung cuta trong luc P va
luc cing ddy T chuyén dong véi gia toe a. Theo S
dinh luat Il Newton: s
P+T =ma

Chiéu [én phuong chuyén dong: mg—T=-ma (1)
* Qua can m chiu tac dung cua trong luc P’ va luc
cang day T° chuyén dong véi gia toc a’. Theo dinh YP
luat [ Newton: Py

P'+T'=m'a’
Chiéu Ién phuong chuyén dong:
m'g-T =m’a’ (2) V72727222222
Vi day khong dannén |a|=a’| vaT=T
Liy (1)-(2)tacd: (m’—=m)g=(m’+m)a’

= a'= ) = 0,91 m/s’ va c6 hudng di xudng.
(m'+m)

= a=a" =091 m/s’ huéng di lén. T=T" = m(g + a) = 10,91 (N)
hudng thang dimg xudng va T’ hudng thang dimg 1én
Chon ddp an C
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Bai 6.17:
May bay va nguoi lai duge coi la mot chat diém chuyén dong trong hé quy

-4 2. gek R SR , N v = 2
chiéu gan lién vo1 mat dat von gia toc huong tam: « = ) = 56,25 m/s".

Nguadi lai chiu tac dung cua trong luc P va phan luc N:
P+N=ma (1)
Tai diém thdp nhéat cua qui dao chiéu phuong trinh (1) Ién phuong
théng dirng ta duogc: -mg+N=ma =>N=m(g+a)=3975 N.
Chon dap an D
Bai 6.18: Qua cau chiu tac dung cua cic luc:
Trong luc P va luc cang day T:

P+T=ma

(trong do gia toc a la gia toc hudng tim
a=0"R).
Tir hinh vé: sina = 1/3= cos’a = 8/9 =
cosa = (0,94.

Chiéu phuong trinh trén 1én OY:
Tcosa -mg =0

Chiéu phmmg trinh trén len OX:
Tsino. = mo’R =m 41’ n’R

= n’=0,44 hay n = 0,66. v+
Chon dap an B

Bai 6.19: Goi N la ap luc theo phuong ngang, luc ma sat nghi cuc dai s¢ la:
Fms = uN

Trong luc tac dung vao khéi thuy tinh c6 d6 16n: P = mg
Diéu kién dé giir dugc tam thuy tinh: P < Fjy = mg < uN
= N>"8 -5 45N)

U
Chon dap an A

Bai 6.20:
Theo phuong ndm ngang, tam bia chju tac dung cua F, va Fps Dé tim
bia chuyén dong duoc thi Fy > Frsnghi = pmg = Funicu = 0,98 (N).
Chon ddp an B

Bai 6.21: Xem hé Ngudi + Xe 1a mot chit diém chuyén dong trong hé quy
chiéu quan tinh. Cac luc tac dung vao hé: Trong luc P, phén lrc N va
luc ma sat Fm_‘, :
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Phuong trinh dinh ludt 11 viét cho hé: P+N+F = (m+m' )c_';

Chiéu 1én phuong chuyén dong:
(m + m’)gsin40” - k(m + m’)g cosd)’ = (m+m’)a = a=42ms.
Chon dap an A
Bai 6.22:
(Lutu 1 Pinh chinh dé ra: khoi lwong cua méi tim bétong in = 6,0kg)
Luc can thiét dé kéo tAm bétong ¢ giira ra phai 16m hon tong tat ca cac
luc ma sat nghi cuc dai tac dung lén mat trén va mat dudi cua tam
bétong:
F 2> pumg + pu2mg = 3umg = 53 (N).
Chon ddap an D
Bai 6.23: [.uc can chuyen dong 1a lyc ma sat ¢6 do lon: F¢ = -puN = -pmg
lam cho xe chuyén dong chiam dan déu voi gia tdc a, theo dinh luat II
Newton ta co:
—umg =ma=a=-pg=-1,96 m/s’

12 7

v'o—v7)

Mat khac: viovi=2as—ss= ( =151,9 (m)
a

Chon dap an C

Bai 6. 2¢: Dudi tac dung cua lyc ma sat lz‘m_ Fian = pumg, xe chuyén dong
a

cham dan déu vai gia toc a, ta ¢6: —pymg = ma = — = — = 0,04
g &
Du¢ tac dung cua luc ma sat truot Fi, = ppmg, xe chuyén dong chim
3 X g a2k % ; a' V'l
dam déu vai giatoca’,tacd: -pomg=ma’ = —=— =05
g 258
= JL—I = 12,5
Fo
Chor dap an B
o - A i 5 i - (O ' - 2) 2
Bai 6.2:5: Gia toc hon da khi ném lén: a S~ =—20m/s
2t

Hon ta chuyén dong trong truong trong luc chiu tac dung cua trong luc
va plan luc khong khi: P+ N =ma. Chiéu lén phwong thiang dimg ta
duc e -mg-N=ma =>N=-m(a+g)=-1N

Chow dap an A
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Bai 6.26:
P 3
Khdi luong qua can trén mat trang bang trén trai dit m = e :
&/ g
Trong luong cua qua can trén tau vi tru la luc tdc dung vao qua can can
bing véi _phan luc san con tau tac dung lén n6. Khi con tau duge phong
len chuyén dong nguoc véi gia the g thi tr ong lu'ong qua can s¢ la:

=m(g +a)=m(g +3g) =12 (N)
Chan dap an D

Bai 6.27:
Ngudi xach vali chiu tadc dung cua trong luc P = (m + m’)g va phan luc
cua san thang, ap dung dinh luat II Newton: P+N=(m+m)a
Chon chiéu duong huéng xudng dudi, chiéu phuong trinh 1én phuong
(m+m')g-N _ L m/s.
(m+m")
Ta thdy a cing ddu voi g nghia 14 huéng thing dimg xuéng dudi.
Chon dap an B
Bai 6.28: * Xe chiu tac dung cua trong luc, phan lyc va lyc cang day. Vi

thing ding:(m+m’)g-N=(m+m’)a=a=

Xe chuyen dong thiang déu néna =0 o= P+N+T=0
Chiéu lén phuong song song véi mat phing nghiéng:
mgsin30°+T=O:>Tx~ng—g

* Qua cau chiu tac dung cua trong luc va luc cang ddy T’ va ciing
chuyén dong teing déu: T°=P’, Do day khong dan T =-T" = m,g

=5 f?—2§= mag = m; = 2,5kg.

Chon dap an A

Chi dé 7 DPONG LUQNG - PINH LUAT BAO TOAN PONG LUONG
Bai 7.10: D§ bién thién dong luong cua vat bing xung ctia luc tac dung:
AP = FAt = mgAt = Skgm/s
Chon dap an A

Bai 7.11: Pé dong lugng dugc bao toan thi hé phai kin, nghia 1a khong c6
ngoai luc. Trong truomg hop d6 xe chuyén dong thiang déu.

Chon dap an D
Bai 7.12: D bién thién dong lugng bang xung cua luc tac dung:
AP = FAt=mv; - mv; = mv,
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= F= 22 =8650 (N).
Al
Chon dap an A
Bai 7.13: Xung cuia luc tac dung bang do bién thién dong luong:
FAt=mv-mv;=—-mv, = F= Lt
At

* Khi At, = 100s = F = %‘L = 1500 (N)
r]

my

*Khi At =105 = F= ==L = 15000 (N)

Chon dap dn 4

Bai 7.14: Dé bdo toan dong luong, khi dua tay ra phia sau thi than nguoi
phai truot vé phia trude vi vdy nguoi co thé thoat ra khoi tim van va
dumng day.

Chon dap an A

Bai 7.15: Khi dan gam vao tii cat va & lai trong d6 chimg to dan chuyén
déng cham dan trong thi cat. Luc 1am cho vién dan chuyén dong cham
dan vé sau @6 dimg lai la luc can cua cat. Cong cua luc can barg do
bién thién dong ning cua vat va toan bo cong nay lam ndi niang cia hé
tang co nghia la nhiét do cua hé tang. :
Chon dap an D

Bai 7.17: Dong luong cua hé trudc khi bin:  P,=MV =0

Pong lugng cia hé sau khi bén: Psi=(M-m)v’ + mv
He duge xem la kin, nén dong lugng bao toan
3 m -
=Y =— = v =-0,5m/s
(M —m)

Dau () chi ra van toc cua xe ngugce hudng voi van téc cua dan.
Chon dap an B

Chi dé 8 CO NANG - PINH LUAT BAO TOAN CO NANG
Bai 8.13: Van tdc sau va cham V ¢6 phuong tong
hop cua hai véc to van toc v vudng goc voi nhau
nén V la dudng chéo hinh vudng cé canh la v,
vdy V = v~/2 va co huéng chéch 45° so VoI

hudng ban dau
Chon dap an D
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7

i i . 3 my- o .
Bai 8.14: Ddng nang cua vat dugc xac dinh bang Wy = 5 vi vay khi
khdi luong giam mot nira con van téc tang gp doi thi:
(m/2).4v?
2
Chon dap an B
Bai 8.15: ‘ ‘
Trong va cham dan hoi ca dong lugng va dong nang déu bao toan.
Chon dap an C

W'd =2Wgq

’ 2

sy ; ” . . ; myv 5 ok
Bai 8.16: Dong nédng cua xe dugce xac dinh tir: Wy = 5 sau 10s van toc
cua vat la: vip=at=1.10 =10 m/s

> 3 2
Wi my :8.10 x 10

=4.10° (J)

« Chon dap an A
Bai 8.17: (Pinh chinh: tinh dong nang va thé ning sau 0,5s)
* Van toc vat sau 0,5s: v =vy— gt = 5Sm/s

— Wy = -”i;i=1,25 0)

. L oa . |
* 10 cao cua vat sau 0,5s: h = vgt + Egt“ =375m

néu ldy mdc thé ning tai chd ném: W, = mgh =3.75 ]
Chon dap dan A
Bai 8.18: Chon moc tinh thé nang tai mat dat. Theo dinh ludt bao toan ning

)

2 2
lrong: mghg + m;" = m2v = v =v, +2gh = 14,14 m/s.

Chon dap an A

Chi dé 9 PHUONG PHAP CAC DINH LUAT BAO TOAN
Bai 9.9: Trong jua trinh tuong tac theo phuong thang dung vat hodc hé vt
déu chiu tac dung cua ngoai lue la trong luc do dé khong dai luong nao
duoc bao toan.
Chon dap an D
Bai 9.10: Trong va cham mém chi c¢6 dong Juong bao toan con dong nang
thi khong.
Chon dap an A
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Bai 9.11:
Ca dong nang. dong luong va van toc déu lién quan dén vén tdc cua
vét, chi ¢6 thé nang khong lién quan dén van toc.
Chon dap an D

Bai 9.12: Vi thc nang khong lién quan den van toc nén mot chuyén dong
khong nhét thiét phai co thé nang.
Chon dap an D

Bai 9.13: Vécto dong luong trang vé phuong, chiéu véi véeto van tde, ¢o
d9 1on P = mv (ty ¢ bac nhat vai v) nén khi van toc tang gap doi thi
dong lwong tang gip doi.
Chon dap an B

Bai 9.14:
Goi P 1a trong luong cua 8m’ nude, cong c6 ich dé dua toz‘m b@ lmmg
nude ¢o trong lugng P 1én dg cao Sm1a: A = Ph=mgh= DVgh=4.10" (J)

e il . A 410 s
- (COng toan phan la: A= —=—— =510"())
H n.8
" £ , ; A e =
(‘Ong suat cua may bom la: P=—=5555W
!
Chon dap an D -
; . . § . ’ oy e
Bai 9.15: Theo bai ra: dong ndng vién dan trude khi ban: Wy, = f’_':}___

s
pran

(ddng nang nay co duoc do dan cung co van the v vai may bay trong
khi bay). Sau khi ban ra vdi van toc v’ so vui may bay, so voi mat dat
thi van toc cua dan sé la (v + v'). vi vay co thé duang cong thuc

W4 = ———2- dé tinh dong nang.

Chon dap an D
Bai 9.16: Xe chiu tac dung cua luyc ham F sé chuyén dong chim dan déu
vOl gia toc:

3 v ooy’
a=--— vaquing duong didugc ciaxela: s =- — = -—-,
m 20 2F
" : . 2mvii4 oy .
Theo bai ra ta ¢o: § = ——— = -—— Viys=§,
2E 12 2F
Chon dap an A

Bai 9.17: * Khi 10 xo co lai, dong nang cua hé “vat + lo xo + Trai Dat”
tang nhung lai lam cho thé nang dan hoi giam.
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* Khi vat co lai, trong tdm cua h¢ duoc nang Ién, vi vay thé nang hép
dan tang.

* Su giam cua 1hc nang dan hdi 16n hon su tang cua thé nang hip dan,
do do6 thé nang tong cong cta hé giam.

* PO giam cua thé nang bing d ting cta dong ning vi vdy co nang
cua hé duoc bao toan.

Chon dap an C

Chii dé 10 AP SUAT THUY TINH - BDINH LUAT PAXCAN

Bai 10.8: , )
Ap suat la mét dai lugng vo hudng va ap suat khi quyén khdong am.
Chon dap an A va D

Bai 10.9: Ap sudt khong phu thudc vao hudng ciia mét bi nén.
Chon dap an D

Bai 10.10: Vi dién tich cia mat thoang chét 1ong khong anh hudmg dén ap
suat tai day binh dung : p = Dgh.
Chondap an A. B, C

Chii dé 11 CHUYEN DONG CUA CHAT LONG - DINH LUAT
BECNULI
Bai 11.7: Néu xem dong nude phut ra tai cac 16 ro la su chuyén dong cua
timg giot nudc lién tiép nhau va bo qua luc can cia khong khi thi cac
giot nudc chi chiu tac dung ctia trong luc. Ap dung cong thirc Torixenli
cho truomg hop céac giot nudc phut ra tai A va cham vao mét ban tai A

VA —2g(h ha)
, _ _ my'’ my’
I'heo dinh Ii dong ndng: T = mgha
mvl2 -
= = mgha — m2g(h — hx)/2 = mgh = v’4* = 2gh

Van tdc tai A’ chi phu thudc vao gia toc trong truong va chiéu cao ban

dau cta cot chat long trong binh, vi vay tuong tu ta co:

AZ—VB =v’¢"=2gh

Thay s6 vao ta duoc: e v‘32 = v’cz =20 (cm/s).
Chon dap an C
- . . A 2 h Y vl S dz -2
Bai 11.8: Tir dinh luat bao toan dong: S;v; =Svy = L = 53- = ‘—f—z; 10
vy | 1

Ap dung phuong trinh Becnuli (trudng hop 6ng dong ndm ngang) :
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I Dv; Dv?
o Tl ¥ E Py

- . . a~ 3 8}"

Sau khi bicndoi: = v = — =254 = v, =16 (m/s)
) Dmi"

Chon dap an D

Bai 11.9: Phuong trinh Becnuli duge thiét 1ap trén co s dinh luat bao toan
nang luong.
Chon dap an D

Bai 11.10: Luu lugng dong chay qua [0 ro duoc tinh: q =Sv =S8,/2gh
Chondap an A, B, C

Chii dé 12 THUYET PONG HOC PHAN TU VA CAC DINH LUAT VE
CAC DANG QUA TRINH

Bai 12.12: Cong thac (2) va (3)
Chon dap an C

Bai 12.13: Khi dat miéng ho o trén, trang thdi khi (1) (%l
trong ong la p;, Vi, Ti: r
Khi dat miéng hd & dudi, trang thai khi trong 6ng L,
la p2, Vi, T2
Khi dit miéng 6ng nam ngang, trang thai khi trong § @ 2
éng la p3, V3, T;: | :[:]I

Goi po la ap sudt khi quyén, cac qua trinh xem la U
ding nhiét: 1
p|V1 = p')Vz = p1V3 {1) SR (3)
trong do: =potlip2=po—1 p3=po
Thay cac gia tr1 vao biéu thuc (1) vadéy: V, =Sl
V,=ShvaV;=S87 = 13=389,8 mm |
Chon dap an C
Dinh_chinh: ddp din A va C trong d2 siva lai I; = 390 mm va
l;=389,8 mm
Bai 12.14: Nut chai bi bat ra khi ap luc do ap suat khi p, bén trong chai lon
hon tong lyc ma sat nghi cuc dai va ap luc do ap suat khi quycén bén

ngoai tac dung lén naut:

L5

P2S> Fms + poS (1
Khi nut chai chua bét ra qua trinh bién d6i khi trong chai la diang tich:

po T .. Po |
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Thay (1) vao %2) = T: > T, (pp + Fme/S). Thay s6 ta duoc
T,>450K =177°C
Chon dap an B

Bai 12.15: Luong khong khi trong ong ¢6 khoi luong khong doi va ap suat
bang 4p suat bén ngoai. Khi nhi¢t do tang. vi ap suat khong ddi nén the
tich tang theo dinh ludt Gay — Luyxac.
Vi =Vl +1,/273) va V, =V (1 +1/273)

Vi _ 4 _310

= —=—= = 5, =310 mm
v, 1, 300

Chon dap an A
Bai 12.16: ‘Ap dung phuong trinh Clrapavron - Mendéléep:

=>p= m!’?f =2.52al

7

Chon dap an A
Bai 12.17. Ap dung cong thic tinh van toc trung binh cta chit khi:

L8142 Ll 2
p = [JR? J ta co thé suy ra:‘—l :(L] =2 = vy = 2y, = 3600 m/s.
H Y I
Chon dap an B
Chu dé 13 PHUONG TRINH TRANG THAI KHI LI TUONG

Bai 13.13: a) Ap suit p cta khong khi dugc tinh:
p=nokT = ng = ;p? =3,2.10"° ph.ti/m’
b) Téng sd phan tir c6 trong binh: N = nyV =6.4.10" ph.u

¢) Pong nang trung binh: Wy = %kT =6,21.10%" (1),
Chon dap an D

Bai 13.14: Chon dap an B

Bai 13.15: Chon dap an D

Bai 13.16: Coi hon hop khi trong binh gan dung khi li tuomg, ap dung

. I ¥
phuong trinh trang thai cho khi li tuong ta co: %—'--:fj;;—'— =
| 22
V)1
r, =220 - 650k,
PV

(hon dap an B (650K)
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Bai 13.17.
Vi khong khi trong binh ¢o khoi lwong khong doi va o nhiét do va ap
suét khéng cao nén ¢o thé xem la khi li twomg:
Apdung phuong trinh trang thai cho khi li tromg ta co:
P L T T e
1 ls ) Lk I
Chon dap an A

Bai 13.18: Ap dung phuong trinh trang thai cho khi li tuong ta co:
pho_pty o Py
1 1, _ 1, p,
Chon ddap an D
Bai 13.19:
Vi xylanh kin nén l\'h('x_i lugng khi trong do la khong ddi. ban dau hai
bér ¢ cung ap sudt. thé tich SI va nhi¢t do T = 300K. Sau khi thay doi.
xét dén Kkhi pittong can bang. phfm nong ¢d ap suat pi, nhict do
T, = 310K va thé tich V;= S (I + x). Phan lanh ¢o ap suat p2, nhi¢t do
T, = 290K va thé tich Vo= S (1 - x).
Ap dung phuong trinh trang thai cho khi li tuong ta c¢o:
phy _ pobs

n

=07.5 (cm'})

=%~ l{em)
Chen dap an B

Cha dé15 NGUYEN Li THU HAI CUA NHIET DONG LUC HOC

Bai 15.13: (ong thire nguyén li thir nhat NDLH: Q = AU - A
Chen dap an A

Bai 15.14: a) Trong | gio may sinh cong: A = Pt = 3.6.10% (N
nhiét lwong can cung cip cho 10 hoi trong 1 gior [a: Q = 3.6.10" (J)

Thes dioh ekl i sulbes Ii= (—; = 0.1 = 10%

—

b) Ei¢u suat i twrong cua dong co: Hyuy = [1 - | = 0,21 =21 %.

5
0y
Chor dap dan A

Bai 15.15: * Goi nhiét dung riéng cua chi la c. tir ¢cong thic: Q = me(t; — 1))

) -
S B =130 (Whpad)
”?(I_‘ = !! )

189



* Khi tha miéng chi néng ao nudce thi chi toa nhiét lugng va nude thu
nhiét luong, xét thoi diém can bf’mg nhiét: Qwa = Qu = mc(ty — 1) =
m’c’(t —t3)
vim=m’ = 1=20,0°C.
Chon dap an A

Bai 15.16: Hé “bong + Pt + khong khi™ xem 1a mot hi kin. Trong qua
trinh bong roi va nay Ién, trong luc thuc hi¢n cong: A == mg(hy — ha)
Vi hé kin, theo nguyén li NDLH thi Q = 0 = AU = A (do vat sinh cong
nén cong A nhdn gia tri A<G) = AU =mg (h; - hy)
Nhiét lvong dé lam nong hé la

Q =0,7AU = 0,7 mg(h; — hy) = 0,21 (J).

Chon dap dan D
Bai 15.17: Cong cua khdi khi khi gidn no ding ap: A = p(V, - Vi) (1)
, , v. Fk ,
Ap dung dinh ludt Gay — Luyxac —F = —f]— = V, = 14 lit.
2 |
Thay 51'1 tri ctia Vs, vao biéu thie (1) taco A = 203 (J)

Chon dap an D
Bai 15.18: a) Theo dinh nghia hi¢u sudt: H = A/Q, trong d6 A = Q, - Q-
> Q=A+Q;

= H=—% __ =500=20%
(A+0,)
. e i vis ( L
b) DOng co nhiét li tuong co hi¢u suat: Hya = |1 - = | =0,25
\ $

s (?} =0,75 = T,=300K =27C
|
Chon dap dn B

Cha dé 16 CHAT RAN — BIEN DANG CO VA SU NG VI NHIET
CUA VAT RAN
Bai 16. 7: Chon dap an D
Bai 16.8: Ap dung dinh ludt Huac: IF = kAL Trong truomg hop cua bai toan
F =P =mg (trong luong cua vit treo vao dau 10 xo).
F mg

Vivk= — = ——-——](Jme
YR A T Al (N/m).

Chon dap dan B
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Bai 16.9: Trong lugng cua vat nang tac dung vao day cac lue cang T lam

: : . : « Al
cho dady dan ro mot doan Al, ta co: I =kAl =ES = (1)

; s i ; o omgl 20’
Mat khac bang phuong phap dong luc taratra: T = _Ih va Al = ~F
Thay vao (1) va ruat ra: h = ---’—"‘i’-; = h=2,.5(cm).

2rnEd-

Chon dap an A
Bai 16.10: Tir cong thire su nd khoi: Vi = V(1 + Bty) va Vo = V(1 + Bty

V i o
= AV = V(B At trong d6 Vy = ———= B . Thay cac gia tri
L+ g 6(1+ pr))
3
nay vao trén ta dugc: AV = i e 0,17.10° m’
2+ 6,
Chon dap an A
Cha dé 17 CHAT LONG VA CHAT HOI

Bai 17.13: Vi thiéc néng chay thanh 'thé long khong lam dinh udt dugce
nhom nén khong dung que han thiéc dé han nhom duroc.
Chon dap an A
Bai 17.14: Do hi¢n twong mao dan nén xing c6 thé theo nut gi¢ dé ra ngoai
Jam mat xang.
Chon dap an B
Bai 17.15: Khi chat long dang lén trong 5llg nén khong khi trong ong tuin
[
i

theo qua trinh ddng nhiét = p, = 7"_}- (trong dé 1 1a chiéu dai dng va h

la 4o dang ¢ot chat long)
Dudi tac dung cua luc cang mat ngoai, mat thoang chat long chiu mot
‘ X . . - 20
ap suat huong lén trén: p=F/S=—
p
Xét tai diém A ngang v&i mat chat [ong bén ngoai ta ¢o:

P,
po=p1+Dgh-p=p= P! - po + Dgh = ot +Dgh= =2

[-h l-h ¥
— T —f—‘:’—ﬁ'———+h =556 (cm)
20 — Dghr

Chon dap an A
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Bai 17.16: Thé tich hai binh bang nhau sé chira lurong mol nhur nhau. Phan
tir luong trung binh cua khong khi 1a 29 1on hon pnan tr luong trung
binh cua hén hgp khdng khi va hoi nude 1a 18 do do binh ¢6 khong khi
am nhe hon.

Chon dap an B

Bai 17.17: Do am tuyét doi khong phu thude vao nhiét dg con do am ti doi
ty 1¢ nghich vai nhiét do.
Chon dap an C

Bai 17.18: Vi trong phong co6 nhu.u nguoi nén khong khi chira nhicu hoi
nude hon vi vay dd am tang, gan kinh nhi¢t do thap nén cO hién tugng
ngung tu tao thanh céac giot nude nho i ti gidng nhir dd6 mo hoi.

Chon dap an A

Bai 17.19:

Vi trong ngay nong. nude bay hoi nhicu hon nén do am tuyét do tang.
Chon dap an A

Bai 17.20: Tir bang déc tinh hoi nude bdo hoa ta tinh dugce do Am tuy &t doi

ctiia budi sang va trua:  a, = B,A, = 16.6 g’m
a, = ByAy = 18.2 gfm3 =3 2. < Bi;
Chon dap an C

Bai 17.21: Tur cong thire B = a/A va bang ddc tinh hot nude bdo hoa ta suy
ra. A=23g/m’° = a=B.A=1725¢gm’

Theo bang dic tinh thi ¢ 20"'C dd am cuc dai cua khong khi 1a 17.3 g m’
nén diém suong ctia khéng khi xap xi & '
Chon dap an A

Bai 17.22:

Tu hiéu thuc: a = B.A: theo hdng dac Iinh hoi nudc bio hoa thi o 15°C

c6 do am cuc dai A = 12.8.10" kg__/m Va;“ly luong hoi nude co trong
- phong sé la: =aV=AB.V =09kg

Chon dap dan A

Bai 17.23:

* D& am tuyét doi o nhiét do 20°C bing do dm cuc dai  diém suong
[29C. tho bang dac tinh ko1 nudce bio hoa taco:a=107.10"kg/m’

* PO am cuc dai ¢ 20°C 1a A = 17.3.10 I\g/m =>B=aA=062~=
62%.

* Luong hoi nude co trong phong: m =a.V = 1.3 kg.

Chon dap an A
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