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DANG 3: BIEN THIEN CO NANG (PINH LUAT BAO TOAN NANG LUQNG)

PHUONG PHAP GIAI

— Chon méc thé ning
— Theo dinh luat bao toan ning luong: Tong ning luong ban dau bing tong ning luong lac
Sau.
+ Ning lugng ban dau gom co ning cua Vat.
+ Ning lugng luc sau 13 tong co ning va cong mat di cia vat do ma sat.
\Anhfrng luc khong phai lyc thé = A12 = W2 - Wl = A\V‘
Hay Wl = W2 + |Anh&ng lyc khong phai luc thél
(Thuc‘mg tI'Ol’lg bai tap: |Anhfrng luc khong phai luc thél = |AFms|)
— Hiéu suat: H= A 10096 = T 1000
Atp tp
+ Aicong co ich
+ Ayp cOng toan phan
+ Py, cOng suat thuc hién
+ Py, cong suat toan phan

Vi DU MINH HQA

Cau 1. Vat truot khong van toc dau trén mang nghiéng
mot goc a = 60° véi AH = | m. Sau do truot tiép trén mit h\
phang nim ngang BC = 50cm va mat phang nghiéng DC B

mot 1 géc P = 30° biét hé s6 ma sat giira vat va 3 mit
phang 1a nhu nhau va bang p = 0,1. Tinh d6 cao DI ma

vat 1én duoc.

Giai
Chon méc thé nang tai mat nam ngang BC.
Theo dinh luat bao toan nang luong Wa = Wp + |Anl
Ma: W, =mgz, =m.10.1=10.m(J); W, =mgz, =m.10.z, =10mz,, (J)

|A| = img cos . AB+ img.BC + umg cos B.CD => A, = umg(cos60°.AB+BC +cos30°.CD)
= |A | =0,1.10.m| cos60". _AH ~+BC+¢0s30°.— Zp = |=m i+0,5+\/§.zD
sin60 sin30 J3
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Vay: 10m =10mz, +m[i+0,5+\/§sz:>10—i—0,5:102D ++/32y =2, =0,761(m)

V3 V3

Céu 2. Mot vt truot tir dinh cua mat phang nghiéng AB, sau do

tiép tuc truot trén mit phang ngang BC nhu hinh v& véi AH =

0,Im, BH = 0,6m. Hé s6 ma sat truot gitra vat va hai mat phéng la g Qo H
u=0,1.
a. Tinh van tc cua vat khi dén B.

b. Quing dudng vat trugt duoc trén mit phang ngang.

Giai
Chon mdc thé ning tai mat nam ngang BC

, BH 0,6
a. Ta cO: cotano=—=—"——=
AH 0,1

Ma: W, =mg.AH =m.10.0,1=m(J); W, :%mvé (9)

Theo dinh luat bao toan nang lugng: W, =W, +|A|=> m= % mv3 +0,6m = v, =0,8944m/s
b. Theo dinh luat bdo toan nang luong: W, =W, +|A |

Ma: W, =mg.AH =m.10.0,1=m(J); W, =9(J)

|As| = umg cos . AB + umgBC = 0,6m +m.BC

= m=0+0,6m+m.BC=BC=0,4(m)

Cau 3. Hai vat c6 khoi luong: m;= 150g, m, = 100g duoc noi
véi nhau bang day khong dan nhu hinh v&, lac dau hai vat dang

yén. Khi tha ra vat hai chuyén dong dugc | m thi van toc cia nd

13 bao nhiéu? Biét m; truot trén mat phing nghiéng goc o =

30° s0 véi phuong nam ngang vai hé s6 ma sat truot 1a p = 0,1.

Giai

Ta co6: P, =P,.sin30° = mlg.% =0,15.10.0,5=0,75(N)

P,=m,g=0,1.10=1(N)

Vay P, > Py, vat hai di xudng vat mot di 1én, khi vat hai di xuéng duoc mot doan s = Im thi
vat mot 1én cao:

z, =s.sin30° = % =0,5m

Chon vi tri ban dau cua hai vat 1a méc thé ning

Theo dinh luat bao toan nang lugng: 0=W, +W, + A
(m +m,)v? (0,15+0,1)v* v?

Voi W, =
2 8
W, =-m,gs+m,gz, =-0,1.10.1+0,15.10.0,5=-0,25(J)
3

A, =F_ s=umg.cos30’s = 0,1.0,15.10.7.1: 0,1299(J)
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Vay oz%—o,25+o,1299 —v~0,98m/s

Ciu 4. Hiéu suat dong co ctia mot dau tau chay dién va co ché truyén chuyén dong 1a 80% .
Khi tau chay véi van toc la 72 (km/h) dong co sinh ra mét cong suat la 1200kW. Xac dinh luc
kéo cua dau tau?

Giai
v = 72(km/h) = 20(m /s); Py, = 1200kW = 12.10° (W)
Ta co: H= % =P, =0,8p, = 0,8.12.10° = 96.10*(W)

tp

4
+MaP=2of v =t 010 a0
t Y 20

BAI TAP LUYEN TAP
Cau 1. Mot 6 t6 c¢6 khdi luong 2 tin khi di qua A c6 van toc A B
72km/h thi tai xé tit may, xe chuyén dong cham dan déu dén B :

o

thi c6 van toc 18km/h. Biét quang duong AB nam ngang dai c

100m.

a/ Xéac dinh hé s6 ma sat p, trén doan duong AB.

b/ Bén B xe van khong né may va tiép tuc xubéng dc nghiéng
BC dai 50m, biét doc hop véi mat phang nam ngang mot goc a =
30°. Biét hé s6 ma sat giita banh xe va déc nghiéng 1a p, =0,1.
Xéc dinh van toc cua xe tai chan déc nghiéng C.

Cau 2. Hai vat c6 khoi lugng m; = 800g, m, = 600g duoc noi
véi nhau bang diy khong dan nhu hinh v&, lac dau hai vat dang

yén. Khi tha ra vat hai chuyén dong duoc 50cm thi van toc cua

no6 la v = 1(m/s). Biét m; truot trén mat phang nghiéng goc o =
30° so v6i phuong nam ngang va c6 hé s6 ma sat p. Tinh hé sb
ma sat L.

Ciu 3. Mit phang nghiéng hop voi phuong ngang mot goc o =

30°, tiép theo 12 mat phing nim ngang nhu hinh v&. Mot vt

trugt khong van toc ban dau tir dinh A ciia mat phang nghiéng o H
V6i d0 cao h = Im va sau do tiép tuc truot trén mat phang nam

ngang mot doan 1a BC. Tinh BC, biét hé s6 ma sat giira vat véi

hai mat phang déu la p=0,1.

Ciu 4. Bé dong mot cai coc co khdi lwgng m, = 10kg xudng nén dit nguoi ta ding mot bua
may. Khi hoat dong, nhd ¢c6 mot dong co cong suat P = 1,75kW, sau 5s bua may nang vat nang
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khéi lugng m, = 50kg 1én dén d6 cao hy = 7m so véi dau coc, va sau do tha roi Xuéng nén vao
dau coc. Mdi 1an nén vao dau coc vat ning nay 1én do cao h = Im. Biét khi va cham, 20% co
nang ban dau bién thanh nhiét va 1am bién dang cac vat. Hay tinh:

a. Pong nang vat nang truyén cho coc.

b. Luc can trung binh cua dat. Biét coc di xudng duoc 1 doan 10cm.

c. Hiéu suét cua dong co biia may. Liy g =10m/s>

Hudéng dan giai
Céu 1.
a. Ta c6: va =72(km/h) = 20(m/s); vg = 18(km/h) = 5(m/s)
Chon mdc thé ning tai AB
Theo dinh luat bao toan nang lugng: W, =W, +A,,
Taco: W, = % mvy = %.2000.202 =4.10°(J)

W, = % mv3 = %.2000.52 =25000(J)

A, = ,.Mg.AB =1,.2000.10.100 = 2.10°, (J) = 4.10° = 25000+ 2.10°y1, = p, =0,1875
b. Chon méc thé ning tai C. zg = z¢.sin 30° =50.0,5 = 25(m)

Theo dinh luat bao toan nang lugng: W, =W, +A

Taco: W, = % mv2 +mgz, = %.2000.52 +2000.10.25 =525000(J)

W, = % mv2 = %.ZOO.V(Z: =1000.vZ (J)

B3

A =H,mg,0530°BC =0,1.2000.10, > 50 =86602,54(J)
— 525000 =1000V? +96602,54 = v, = 20,94(m/s)

Ciu 2: Ta c6: P, =P,.sin30° = mlg.% =0,8.10.0,5=4(N);P,=m,g=0,6.10=6(N)

Vay P, > Py vat hai di xudng vat mot di 1én, khi vat hai di xuéng duoc mot doan s = 50 cm
thi vat mot 1én cao:

z,=5.5in30° = % =25(cm)

Chon vi tri ban dau caa hai vat 1a méc thé ning

Theo dinh luat bao toan nang luong: 0=W, + W, +A__
2 2

Véis W, =(m1+;nZ)v :(O,8+;),6).1 _0.7(3)

W, =-m,gs+m,gz, = -0,6.10.0,5 + 0,8.10.0,25 = -I(j)

B3

A =F_5=pum,g.cos30%s = .0, 9.10.-.0,5= n243(J)

Vay: 0=0,7-1+u2+/3 = pn=0,0866
Cau 3: Chon méc thé nang tai mat nam ngang BC

Theo dinh luat bao toan nang lugng: W, =W, +A, .
Ma W, =mg.AH=m.10=10.m(J); W, =0(J)
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A . =umgcosa.AB+umg.BC = 0,1.m.10.cos 30°. 'A3H()O +0,1.m.10.BC
sin
= A, =mMy3+m.BC =10m =0+my/3+mBC= BC=8,268(m)

Cau 4:

a. Ap dung dinh luat bao toan ning luong ta c6: W, =Q+W,, + W,

Sau d6 dong ning Wy, cua vat nang lai chuyén dong thanh thé nang W', khi nd nay 1én do
cao h: Wy, = W',

Tir d6 dong niang Wy, Vat ning truyén cho coc: Wy = Wy - Q - W'

Theo bai ra: Wt2 = mggho; W'tg = ngh,

Q = 0,2Wt2 = 0,2 ngho; — Wdl =myg (ho - O,2h0 - h)

Ma: m, = 50kg; g = 10m/s;; hy = 7m; h = Im — Wd; = 2300J

b. Theo dinh luat bao toan nang luong, khi coc lun xuéng, dong nang Wy, va thé nang Wy
cua né giam (chon mdc thé nang tai Vi tri ban dau), bién thanh noi nang cua Coc va dat (nhiét va
bién dang), d6 tang ndi nang nay lai béng cong Ac cua lyc can cua dat;

Ta cd: Wy + Wy = Ac.

Theo dé bai ta c6: Wy = 2300J; Wy = myg.S;

Ac =Fec. s (Fc 1a lyc can trung binh cta dat), véi s = 10cm = 0,Im.

— Fc =23100N.

c. Hiéu suit cua dong co: H= Ag
t
Cong co ich Ay o Clia dong co 1 cong kéo vat nang m, 1én dd cao hy = 7m ké tir dau coc,
cong nay bién thanh thé nang Wy, ctia vat nang: A i, = Mgho.
Cong toan phan cua dong co tinh bang cong thiic: Ay pran = 9t Vi 8 =1, 75kW = 1750W.
Voit=5s— H=40%.
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