Tén de tai deé tai

QT S0 UNGDUNG TOANHOC TRONG VAT LY

A. DAT VAN BE CHUNG:

-Vat 1y 1a mén khoa hoc thie nghié¢m, cac dinh luat, cong thire vat 1y dugc xdy dung
trén bidu thirc toan hoc phit hop vai két qua thye nghiém.

-bé xac dinh cac dai lugng vt ly, giai thich su thay d6i cac dai lugng vit ly, giai thich
cac hién twong vat 1y nhét thiét phai ding cédc cdng thirc toan hoc nhu cac ham s6 so cAp, ham
siéu viét, phép tinh dao ham, tich phan

-Vige su dung todn hoc ¢o ¥ nghla va hiéu qua vao bai todn vat Iy van la chuyén kho
d6i voi hoc sinh phd thong va gido vién moi ra truong. Lam thé nao d¢ hoc sinh hidu phwong
phap sir dung dé giai quyct vin d& quen thuge, tiét kiém dugc thoi gian va van dung linh hoat
viio bai todn la.

-Sau day chi 12 mot sé phuong phap don gian d¢ giai quyét 1 phin ctia vin d¢ kho ma
cdc em hoc sinh duge boi dudng dé on tap trong cac ky thi hoc ky, tot nghiép, dai hoc, hoc sinh
gioi ...

B.GIAI QUYET VAN DE VA CAC PHUONG PHAP SU DUNG:

Bai toan fim gia tri 16n nhit va nhé nhat cia mdt dai lwong vit 1y khi ¢6 mot dai
lwrgng vat Iy khac thay ddi... khao sat sw bi¢n thién ciia chiing thwong gip & bai toan dién
1 chi¢u va xoay chitu.
1.Céac phuong phap thyc hién:

+Chon dbi s6 va lap ludn ham sé y=f(x)

+Diing 1 trong cac phirong phap sau day dé giai
a.Phuong phdp 1: Ding bat dang thirc Cosi:

Noi dung:
+Ap dung cho 2 s duong a,b
(a+b) . =+ab

a+b>2.ab = a+b déu “=" xay ra khi a=b

Wab),, =

2
+Ap dung cho n sd hang
a +a,+..+a X 1 A& 4Z . . :
L2 " >ulg.a,..a, daubat dang thic xay ra khi aj=a,= ... = a,

n
b.Phuong phap 2;
b ¢

+Duing dinh 1y ham s6 sin trong tam gidc: —— = —— = —
smA sinB sinC

+Dinh Iy ham s cosin trong tam gi4c: a’ =b” + ¢” + 2.b.c.cos b
¢.Phuong phdp 3: Dua vao ham s bic 2: y= f(x)=ax’ + bx + ¢ (az0)

2
+a>0 thi Ymin = —A :M khi x= b
da 4a 2a
—A  dac-b’ -b
+a<0 thi ypuy= —=——— khix= —
Ymax da da 2a

+D6 thi:

L 4
A\ 4
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d.Phuong phdp 4: Ding dao ham.
No1 dung: +Ham s6 y=1(x) ¢0 cuc tri khi £(x)=0
+Giai phuong trinh £°(x) = 0
+Lap bang bién thién tim cye tri.
+V& d6 thi néu dé bai yéu cau khao sat sur bién thién.
¢.Ngoai cac phuong phap trén con cé mot so phuong phap khac dé tim gid tri 16n nhat, nho
nhét cua mot dai ugng vit 1y. Tuy theo biéu thirc cua dai lwong vat 1y ¢o dang ham s6 nao ma

dp dung bai toan dé giai. R

Vi du: C6 nhitng ham 6 khong co cuc tri, chi co tinh déng bién

bién ta tim duge gia tri 1on nhét, nho nhét trong mién nio do. FO) |
Trong doan: [a,b] f(a) [~

f(b) 16n nhit khi x=b

f(a) nho nhét khi x=a. x

Sau day 14 mot s§ bai toan tiéu bidu ap dung cho phuong phap 1.
2.Vén dé 1: 0 ? b
Bai todn 1: Cho 2 dién tich diém cting diu (dién tich dwong) qi= q» = q dit tai hai diém A va B
cach nhau 2R.

a.Xé4c dinh cuong do dién truong tong hop tai M niam trén dudng trung trire va cich AB
mot doan x.

b.Dinh vi tri M dé Ey cuc dai, cue tiéu.
Cdch lam:
a.Xac dinh Em: Cuong dd dién truong téng hop tai M do hai dién
tich gay ra.

E, =E,+E,
Do I6mEp= By = L = K0 (o aMP= YR 427 )
AM® R +x°
vi | Ex By =20
E,=E,

Fm = 2.Ea.cosa
Trong tam giic vuéng AOM: { ; L
., a1 e
—:;thayvéoEM:%'—q'xa/ A 2R B
AM R+ (R +x2)/3
b.Dinh vi tri M d& Ey cuc dai:

cosaL =

_x
) 3/
(R +x7) 2

}’EM; 2kq.y i Em cuce dai khi yy,.
Diing bat dang thirc cdsi dé tim Y,y nhu sau:

Dat y=

: R* R
+Téch R? + x thanh 3 s6 khong am; RN X

R* R

2 2
+— X 313IR—.R—.x2
2 2 2 2

R® R L, R* R* ,
X

2

Lily thira 3 hai vé: (

2 2 2
Lay can béc hai 2 vé: (I; +1;+x2] ZQ.RZ.X
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oz 2 X
Chuyén vé: > =
Y WAR (Racy:
2
< -
NS
2 R
min — —— 5 khi =X
= S BR 2

R .2 3 i, ., n R .
X=i§ (co 2 diém M nam doi xirng nhau qua O)tam gidc AMB vudng cin tai M

4.kq
thay vao: (Ey) max =
g N 3V3R?

Dinh vi tri M dé Ey cue ticu
Nhin vao biéu thitc Ey ta thay (En)min=0 khi x=0, hic nay M triing O
% Nhin xét 1: Qua mdt bai todn trén néu tai M ta dit dién tich thir qo. Tim vi tri M d€ luc tinh

dién tac dung 1én qo cuc dai cuc tiéu thi cdch lam ciing twong tu ap dung N
cho biéu thire lwe tong hop tai M. o \._. ke
F Ewu. Biéu thirc cho thay (E thi (F AE L 2ok nE7
m = qo- Em. Biéu thite cho dy( m) max thi (Fy) max _B& %uEA
‘\

o |- R . ,
% Nhin xét 2: Néu ta cho dién tich q quay 5 vong tron duong kinh 2R

bai todn tré thanh xac dinh E tai M do vong day din manh ¢6 duong G

kinh 2R mang di¢n tich duong + Q gayra. /

Cdch lam: ta thay 2 dién tich diém thanh Aq nam doi x(rng xuyén tim tinh 4
AE, =AE,+AE, /

AE, =2AE, . cosa - k2Agx / ___11 \
(RA + ) »e -"’- | % “"- &g
Cudng d¢ dién trrong tong hop cia ca vong day gy ra tai M. ¥ e 19 .
Ey, =Y AE, WO
bé 1én:
k.x.2A
ZAE Z ﬁqa,, = / ZQAQ
R+ R+
Y 2A¢=Q
kxQ
Ey=—"7— %
(R"+x7)"?

Viée di tim (Ey)max, (Ey)min gidng nhur trén.

Hinh v& chi can thay bang vecto AE, ., AE, , AE,,
%, Nhin xét 3: khong dp dung duoc cho dién thé tai M do 2 dién tich diém gdy ra hoac vong
day gay ra vi ’dién thé 1a dai Iwong vé hudng. Ap dung duoc cho cam rng tir Ecﬁa dong dién.
Tur hinh vé néu ta xem hai dién tich duong tai A va B 1a 2 dong di¢n cting chicu, cung do 16n
chay trong hai day dan song song M la diém nam trong mit phing
vudng gée hai day din nam trén duong trung true AB cach AB mét
doan x.

Cam \rng tir tong hop tai M.
B, =B +B,
Bi=B;= 2.10’7.L = 2.10’7.;
AM R*+x°
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B, =B,
e o

BB, =2u
I. 41071 . .
Byu=2B.cosa.=4. 107, e al - = R:O (v6i cosa= +9)
Tx +x R +x°
) X
Tim (By)max, (By)min ¢ biéu thirc nay don gian hon.

3.Vin dé 2:

Tim gid tri lon nhdt ciia ham céng sudt P theo bién tré R. Phuong phdp thuong
ding la bat dang thirc Cési hay ham s6 bdc 2 phit hop cho hoc sinh khoi 11,
Bai todn 2: Cho mach dién hinh vé. Nguén dién ¢0 g, r mach dién ngoai R; va bién tro x thay
d6i duge.

a.Tinh x d¢ cong suét tidu thu mach ngoai cyc dai.
Tinh Pux. gl

b.Tinh x dé cong suat tiéu thy trén bién tré x cuc dai.
Tinh P, pax. 5
Giai: R—L
a.Tinh x dé Py,
Céng suit tiéu thy mach ngoai P= (R + x) I°.

| |
L

(53

&

r R
- :
WRtx+ D

Vitirso cia P la héng 8, Porax khi miu cuc tiéu. Theo bét dﬁng thire Cosi:

VR+x+

Chia tr vd miu cho R+x; P=

2F

r
VR+x
VR+x+ d =r = JR+x = 4

[ VR+x ) . VR+x

S R+x=1r = x=r—R

2

Thﬂy X Vao (l) Prux= 6_
4r

b.Tinh x dé P, oy :

2

Cong suét tidu thu trén x: P, = xI’ = L,
(R+x+r)
((;2
Pi=—F— (2)
R+r. ’
W+ Nl
x
PR . R+r
Ly luan tuong tu: Py, khi \/; = \/_
X
Xx=R+r
Thay vao (2): Pymay = 87
y * AMax 4(R+r) i _‘:|_
Bai todn 3: Cho mach dién hinh v&:
S TP
—— Ry
R; M
Trang 4 _ Iz N




£=16V;1=4Q ; Ry= 6Q; Ry = 2Q. Tim dién tro ciia bién tro Ry dé:
a.Coéng suat mach ngoai cuc dai.
b.Cong suét tiéu thu & Rs cuc dai.
¢.Cong suit tidu thu ¢ R, cue dai.
d.Céng suit tieu thy & R, cuc dai.
Cdch lam:
aTinh R, {8 Py
Cong suét tiéu thy mach ngoai.

P=Ry. 1% v6i Ry =Ry + 1R
R +R,
po_Pu & g
Ry +r)° r
(Rg+1) (JRy + T)
1 " "
Miu s6 ¢6 hai tich sb khéng doi. Theo bét dang thitc Cési tong nho nhét khi

F{1 RE‘

r
JRy=——=— = R,=reRy+ =r
d "th d R1+R2

GiairaR; =3Q

Prax = L = low
4

¥
b.Cong suit tidu thu trén R, cuc dai:
R 2
P;= Ry I’ = 3—gq
(R, +R,+r)
. R
P3mux khi R]2=0C> L =0 :>R]=0
R +6
R ~2
Pamax= 7’7&,:14,2 W
(R, +r)°
c.Cong suit tiéu thu trén R, cue dai:
P,=R, 1} ma12=% PQ:%
R, R,
) ; . R.
Uvn =LRpn = ;.ng = R; vOoiRpp = L RQ
R.+R,+r AT R +R,
RIZ RLZ
2
P, = ¢ .
R
R, 414"
) Rlz 12
PéPypu thiRp=c =R =
P= —426w
d.Cong suit tiéu thu trén R cuc dai:
P =R|I'=R Y Yy
R R
; . RR, R
+ 1= ¢ VOIRp = ——2-= 6'
R,+R, R+R, R+6
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16 16(R+6) 4(R +6)

+1= =
54 OR - 8R 412 2R +3
R +6
fUsn IRy = MR +6) _6R 24K,

(2R +3) (R +6) 2R +3

b ( 24R, T 24°R! 242
1= —. = 5 =

2R +3) (2R +3) (2\/E+LR}2

1

) "

Diing c6si mau s6: Pimax khi Ry = 1,5Q
24° 24
4R 6
& Nhdn xét:  +O céu (a) va ciu (d) mau s 12 tong hai sé ¢é tich sé khong d6i nén ap dung
bit dang thirc cosi duge.
+0 cau (b) va (c) mau s6 13 ham sé khong co cuc tri (tich hai ) thay doi) khong

diing bat ding thirc cési duoc.

+Néu dé tai doi hoi khao sat sir phu thude cua mét dai lwong vat 1y vao mot dai lugng
khic ta dung do thi dién ta.
Bai todn 4: Cho mach di¢n hinh vé. Khao sat su phu thude cac dai luong sau day vao bién tro
mach ngoai méc kin véi ngudn dién.

a.Cuong dg dong dién trong mach (s6 chi A)

b.Hi¢u dién thé & 2 cuc ngudn dién (s chi V) ——==

=06w

P]mux =

¢.Cong suit tiéu thu mach ngoai. v —
d.Cong suit cta nguon dign, L —
e.Hiéu suat cua nguon dién. { )
Cdch lam: N
Lip cac bicu thire 1a ham so theo bien R i_’
. —1 R
al= c6 dang f(x) = 9 hinh 1
+r x+b
R
b.U= —" c6 dang f(x) = ——— hinh 2
R+r x+b
cP=RI’= ~ 06 dang f(x) = —— hinh 3
(R+7r) (x+b)°
dP.=cl= ¢ co dang f(x) = ¢ hinh 4
R+r x+b
eH= L =R 5 dang fix)= — hinh5
Pe R+r x+b
A I A u
E
B £
R R
5 > 5 >
Hinh 1 Hinh 2
A F A PE A H
. 1
X E
[ ,
4r
R R
> Trang > >
g R=r 0 O
Hinh 4 Hinh 5
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& Nhdn xét: Dé vé do thi cia ham so cdp don gian ¢o tinh lién tuc khong bi gian doan d6i véi
gid tri duong cua bién tré R ta chon 2 trong 3 gia tri R.

+Chon R=0 cho diém dau (tim gi¢i han R=>0)

+Chon R=c cho diém cudi (tim !l_I;I;l f(x))

+Néu ham ¢6 cue tri ta tim cwe tri chon giatriR nim & phﬁn gifta. Do thi ham s qua
gid tri nay ting hoic giam. Cy thé ham sé dang ting qua gia tri R nay dat cuc dai, tiép tuc ting
R thi ham s6 khong ting nita ma giam. Nguoc lai ham s6 dang giam qua gia tri R nay dat cuc
tiéu, tiép tuc tang R ham s6 khong giam nita ma ting 1&n.
Bai todn 5:

Khao sat sy phu thugc cua dai lrgng sau vao cudng ii
do dong di¢n trong mach kin. Hor

a.Hiéu dién thé ¢ hai cuc ciia ngudn dién.

b.Cong Suat tiéu thu mach ngoai.

c.Céng suat cua nguon dién.

d.hiéu suét cua ngudn dién. _ A
Trong thue té thay doi I bing cich thay doi bién tro R. i'—_‘l Z/RI
Cdch lam: Lip cic bicu thire 13 ham so theo bién I.
a.U=E-1l c6 dang f(x) =b — ax.
b. P=El -1’ ¢6 dang f(x) = bx — ax’.
c. Pe=EIl c6 dang f(x) = ax.

d.H:izl—i cO dang f{x) =1 — ax.
A E
D6 thi c6 danh nhur sau:
A U A P
E

v

A\

o E/r O Efr E4r
A
H
4 Pe 1
|
4.0dn dé 3: > © B

O lép 12 bai todn tim gid tri [6m nhdt, nhé nhdt cia mét dai lwong vt v nhu sé chi
@ @ thay déi thé nao khi mét dai luong vit Iy khdc nhu R, L, C, thaJ déi: hoc sinh

ety thire todn @é gidi, nhu dimg dao ham @é tim cuc tri ham s6. Tuy nhién phuong
phdp 1 va 3 van duoc dimg nhiéu hon vi né don gian, Tém lai tity theo dang bai todn ma dimg
phuong phdp ndo <6 loi hon, dé nhé hon. Sau ddy la 51
mot so bai tdp minh hoa diéu nay. e 1€ g
Bai todn 6: Cho mach di¢n xoay chiéu nhu’ hinh v&; A'_E G0 1

1.Thay déi L hodc C hogc W dé céng sudt tiéu thu trén doan mach AB cuc dai
Cdch lam: Céng suét tiéu thu trén mach
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(R+nr.U*

(R+rY +(Z,-Z.)
Cac dai lugng thay ddi déu nam trong ) hang: (Z;, — Zc)
Dé P thi hiéu 7Z; — Ze =0, mach ¢o cOng huong dién

LCw? = | = Tinh L hoic C hoic w

U2

R+vr

Néu d& bai doi hoi khao sat sy bién thién thi ta 14p thém bang bién thién dé v& do thi cu
thé nhu sau:
a.P thay ddi theo L. ta khao sat P theo Z;, va d¢ y Z;. = Lw giira Z;. vi L quan h¢ dong bién.

P= (R+r+)I’=

Prax =

Bang bién thién:
7 |0 Zi=7¢ w
(R+n.U" U-
—_— 0
(R+1) +7; /RJ,r \
Do thi:

J\P

ZL

Y

L. ) o Z=Z;
Do thi ¢6 tiém cén ngang 14 uuc hoaun

b.Thay dbi theo C. Ta khao sat P theo Zc va dé y Zc = CL gitta Z¢ va C quan hé nghich bién.
w

Bang bién thién:

Zc |0 Ze=7. o
(R+n.U* U-
D — 0
(R+n"+Z; /R+r \A
Db thi:
Ap Zy

Z
, o z-z g
¢.P thay doi theo w (hodc f)
Bang bicn thién:
1

w | 0 W=— oo

U* (R+nUC
P 0 / R+r \ ):L

vy =




% Nhdn xét: thay d6i L hodc C hoidc w dé cong sudt tiéu thy trén R cuc dai, cong sut tidu thu
trén cudn diy cuc dai.
Cong suat tiéu thu trén R

RU’
(R+rY' +(Z,-Z.)
Cong sudt tiéu thy trén cudn day

2
PR:r.12 — . rU _
R+ry +(Z,-Z.)

Hai biéu thitc Pg va P, ¢6 dang giéng biéu thitc P nén ciing 1 cach lam va déng diéu ctia do thi
nhu nhau. ) '
2.Bdy gio ta thay doi R dé

a.Cong suat tiéu thu trén mach AB cuc dai.

b.Céng suit tiéu thu trén R cue dai.

c.Cong suat tiéu thu trén cudn day cyc dai.
Cdch lam: )
a.Tinh R d¢ Py

Pr=R.I’ =

= R+n)U — chia tir vi mau cho R+r
(R+n+(Z,-Z.)
(R+r)+7(ZL —Zc)
R+r
N . % & U )
Diing Cosi mau $6: Py = khi R+r = |ZL —ZC‘
2(R+7r)

Ry=R=|Z, - Z | -1
Khao sat sy bién thién cua P theo R

R |0 Ro=|Z,-Z|-r =
rU’ U’
3 3 0
‘ P +(Z, —zc)‘/z(mr) T~
Db thi:
A P
Prrax
R
b.Tinh R dé Praag: 5 Ry !
5 RU’ CoAx A . L x
Pr=R.I = -~ — khai trién mau 16i chia tir va mau cho R
(R+7r) +(ZL _Zc)‘
Pr=R.I = 5 R'ZU T = 2 v 2
R 4+2Rr+1°+(Z,~Zc) o, 7 +(Z;—ZC) y
Ap dung bt ding thirc Cosi cho mau sb:
U? . 2 2
Prmax = m khi Ro=R = {/r +(ZL_ZC)
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Khao sat Pr theo R

R | 0 Ry 0
PR | 0 / PRmux\O
Do thi: Ap
ﬂ o Ro
¢.Tinh R d€ Prmax:
P —r 12 _ i’.U2
T R+ H(Z,-Z,)
Prmux = # khi R=0
r'+(Z,-Z2.)
Khao sat P, theo R
R | 0 w0

P, |F—UW\ 0

P H(Z,-Z.)
Do thi: 4 R(w)

Pimax

R(Q)

»
>

0]
Bai tacigz 7 Cﬂhoymach dién xoay chiéu nhur }}inh vé
Thay d6i C d€ so chi V; cuc dai. Khao sat so chi V khi
C thay doi.

iy R et

— R

I

%

f
\

. UJR +Z]
So chi Vl chi U[ZI.Zl U1= L

JR*+(Z, -Z.)

2, 1 . . 2
Ta khao sat U theo Ze va dé y Z¢ = C_ Z¢ va C nghich bien.
W

Bang bién thién:

Zc |0 Ze=7;, 0
UJR* +7}

U U / % \ 0

Do thi:

Trang 10
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% Nhdn xét: dai lugng bién thién C hodc L nim ngoai s6 chi von ké déu roi vao truong hop
cong hudng.
Néu dai luong bién thién L hoiic C hodic w niim trong sd chi von ké bai todn tré nén
phirc tap hon. Bai toan sau diy minh hoa diéu nay.
Bai todn 8: Cho mach din xoay chi¢u nhu hinh vé ? L .
1. Thay ddi R dé U cuc dai. A R ——aim—— 5
2.Thay doi L d¢ Up, cuc dai.
3. Thay ddi C dé Ue cuc dai.
4, Thay d6i w 1an luot d& Ug cuc dai, Uy cuc dai, U cuc dai.
Cdc lam:

U.R
R +(Z,-Z.)
U

J1+ Z=Ze) I;zzc)‘

Upmx = UKkhiR=w

[.Truong hgp cau 1: Ur=1LR=

Ur=

5] thi: A Ug(v)
U
R(Q)
X 0 :
2.binh L dé UL cuc dai:
Cdch 1: UL =171 = = vz, =— ﬂU'ZL -
JR+(Z, -2, RP+2}-22,2.+7}
Chia tir v mau cho Z;, va thu gon: U= Ul >
(R’ +ZC2)—2— €41
ZL ZL
bat x = 1
ZL
=R +7;
Ham y=ax” + bx +1 voi ¢ ¢ Ul_.=l_
b = _QZC \/y
Bé ULmax thi ¥Ymin
Via>0 nén yy,, = _A khix = —i
da 2a
27
Thay a, b vao: 1 = —>=t
Z, 2R +Z)
+ZL = R +zc =L
ZC
dac—b* R’ UJR +Z]
+¥Ymin= =" 3 = U= ———
4a  R+Z] R

Bang bién thién:
Z]_ | 0 a0

/'
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UJR +Z;
U 0 —— < U

Db thi:

Z,(Q)
Cdch 2: dung gian d Qvecto Zi=Zc  vao phép tinh hinh hoc:
Uap= UamM + UmN + UNB
Dang vecto: U—w =U, U U
U0, +0, -0, .
V& gian do theo cich ndi tiép vecto: N~ *—"-_Qq_i
AB=Upp=U Iy B
AM =Ug l ‘-"r»,‘,r-"' /
MN = AN’ = U, | e
NB = Uc R Truc dang dién
K¢ AN’ song song MN va bang MN d¢ tao Al M .
thanh tam gidc ABN’
. : . AB AN’ U U
Dung dinh Iy ham so sin: ——=— & —=—"t
siny sinf3 siny sinf}
Up = U .:sin il
sin y
NB  Z,.

Khi L thay déi goc o khong ddi voi tgo = ——— = =€
ydoig g ga= TR

siny= sin(90“ - 0) =cosd = 1 — ﬂR -
S+l R +72
Con géc P thay dbi
U . ., . A .
Ulman=—— khi sinp =1 = p =90" tam gidc ABN’ vudng tai B
siny
UJR +7:
Upmas = T( lic nay géc BAM =y
L -7, -Z
t,g",l:ﬁ:L—C & cotga = —E+—¢€
AM R R
R _2,-7 Lz - RAZ
Z. R Z.

Cidch 3. dung daq ham dé tim cuc tri co tinh té}ng quat cho moi bai todn
% Nhdn xét:  +0 céach 2 va 3phitc tap va cdng phu nén diing kién thic toan don gian nhu cach
1

~ +D0i véi mach xoay chicu phire tap phwong phép hinh hoc ¢ cach 2 ¢6 lgi hon.
3.Pinh C dé Uc cuc dai:
UZ.

JR +(Z, -2, )
Diing cdch 1 giai nhur cdu 2 chi can thay d6i dai lwong Ze = Zp. duge két qua.

PCEZ 0
R R

Uc=12c=

Ucmax=
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D thi c6 dang nhu cau 2
4.Thay d6i lan lugt w dé

a.Ur cue dai
Ur=1R=— UR — = UR
VR +(Z, -2 JR2+(L60—1)2
Co
URumx: U khi Lw - L: 0
cw

1
Wo = ——= mach ¢6 cdéng hudong dién
NLC

Bang bién thién:
1

w 0 Wo=
| Jic
N U~
DG thi: A Ug
w
bDinh w dé Up a o wo g
etze Vb vz,
JR+(Z,-2.) R+2}+2}-22,2,
U= ULo chia tir vi miu cho w va thu gon lai
\/R2 +l0" + ,l . oL
Cw* C
U= U.LzL I
S+ (R*- 4+ I’
\/C‘a)4 ( C )a)‘
1
=
Dit x = l_, y=ax’ +bx +d voi pog 2L
o C
d=1I
b, UL
Jy
Ume\ khi Ymin

Via>0 nén ymin :i khi x= —
4a 2a

Thay cédc hﬁng s6 a,b,d vio ta tinh duoc

2U.L . 1
U= v — khi wo= —
RV4LC-C°R° C
Bang bién thién:
w 0 Wo 0
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U0 7 U™ U

Do thi: U
U
i w(rad/s)
¢.Dinh w dé Uenay: ‘ >
Oz W U
Ue=lZo= ———2C =
VRO H(Z, - 2.) C.cu.‘/R2 +Lo" + ql ; 2k
‘w C
Uce= v
C\/Lza)“ +(R -2y +L2
C C
a=L
Dit w’ = x y=ax’ + bx +d voi b:RZ—%
d = ],
C;

U

cJy

Ucmay khi Ymin

Uc=

Vi a>0 nén ymin =£ khi x= _—b
4a 2a

Thay céc h?mg s6 a,b,d vao va bién ddi ta duoc

2U.L

RV4LC-C’R’
Do thi ¢o dang nhur ciu b.

& Nhdn xér: ¢6 thé ding dao ham dé tinh Ugy., khi w thay déi.

Bai todr:a 9: clho mach dién xoay chiéu hinh v&.

Hi¢u th¢ 2 dau doan mach AB 1a " LA o

u=8542 sin 100nt(v)  Re70Q:r=soq e LR i pe{ r |8
cudn diy co L thay dbi dugc, tu dién co C thay '

61 duoe.

Ucmax=

voi dicu kién % >R’

3 3 s . , s
1.DBicu chinh L = Q;H roi thay doi dién dung C. Tim dién dung C d¢ Upms cuc ticu.
T
Khao sat Upg khi C thay dodi

2.Diéu chinh C = %.10‘31: 101 thay d6i L. Tim d cam L dé Uy cue dai. Khao sat
T
U khi L thay doi.
Cdch lam: ) )
1.Tim C d¢ Upmg cuc ticu.
7L =150 Q, R= 700, 1 = 80Q

U«,‘2+Z—Z2 2 _7 )
Ump =1.Zmp = rt+(Z C) _UJ r+Z,-Z.)

R+ +(2Z,-2.7 R+ +(2,-Z.)
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O bai todn nay biéu thirc phirc tap nén thay sé vao roi dat 4n s6 cho gidng biéu thire toan
Dt x = (ZL - Zo)* (x>0)
P H(Z,-Z) 80 +x

T R4r) +(Z, -2, 150°+x

Uws=U\[y

Uns min khi Vg
80" +x _, 150" -80°
150° +x 150° + x

VY= 0.2845 khi x=0 < (Z, - Zc)2 =0Zc=7.=150Q < C= —.10°F

157
UmBmin=U Yoin = 85 4/0,2845 =45.33 (V)
Bang bién thién:

Khao sat ham y=

150

Zc | 0 w0
Uwms ’ 55 \ 45,33/U:85
Do thi: Unme ,
’ v)
85

55J

45,33

2 150
2.Tim L dé Upy max:

UR* +7* R+ 7°
Uan=1.Zan= L —U\/ *e,

JR+1 +Z, -z R+ +(Z,-2.)

Pt x= 71 (x>0)
~ R +7} 707+
C(R+1)+(Z,=Z.) 150° +(x—150)’
Uan=U [y
Pé Uan max thi Vimax
707 +x°
150° + (x—150)°

y

Khao sat: y=

~ =300x” +80200x +70%300
[ 150 +(x—150)" |

y=0 < -300x" +80200x + 1470000 = 0
{x =-17.22

tl

Liy dao ham roi thu gon:

x=284.55
Bang bién thién:
X 17,22 0 284,55 o0

Y A N 4 + ) —

y 211
0,108 :
Ymax = 2,11 khi x= 284,55 / \

Z;=284.55 Q thi Usmma= U\/; max = 834/2,11 = 12347 v

Vﬁy khi L= ﬁ :O,906H thi UAMl[le: ]23147 (V)
@

UAN y

b (V) :
B g 15

85/
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bé thi:

& Nhdn xét: & bai tap 9 khong thé dua vé tam thirc bic 2 & mau sb nhu cac bai tap trude vi tir
s6 ¢6 them 1 hiing s6 nén khéng thé thyc hién phép chia.
IL.Bai toin ap dung phép tinh tich phan )

1.Dit vin de: Dé xac dinh van toc tie thoi, gia toc tire thoi cia chuyén dong khi biét sy
phu thudc ctia vi tri ctia vt theo thoi gian dd din chiing ta dén khai niém vé dao ham

v(t) = o a(t)= d
dt dt

Bai todn ngugc: cho biét van tdc tire thoi v(t) 1a 1 ham da biét. Xac dinh vi tri va quing
duong di sau thoi gian t da din ching ta dén khai niém vé tich phén.

O phd thong toan hoc wng dung tich phan d¢ tinh dién tich hinh phing hodc tinh thé
tich hinh tron xoay. Mon vit 1y ing dung tich phin d¢é tim dai luong vat 1y biéu didn dudi dang
dién tich hinh phing gioi han boi duong cong fx) va cic truc toa d6 nhur tinh quang dwong di,
cong cua mot lue thuce hién, xac dinh dién truong, dién tro, tir thdng.

Phurong phap: ding dinh nghia tich phin xac dinh.

b
jf(x)dx — F(x)I® = F(b) - F(a)

Dinh nghia tich phan nhw 1a gi¢i han cia 1 tong. Viéc di tim ham duéi du tich phan 1a
van dé kho xac dinh cén trén, cin dudi nén chon nhu thé nao cho phép tinh don gian hon.

Dudi day 1a 1 sé bai todn minh hoa didu do. Bit dau tir nhilng bai d& dén cac bai khé
hon.

2.Bai tdp ap dung:
Bai todgn_10: Mot dién trd ¢o dang hinh nén cut, ban kinh day lan lugt 13 a va b va chiéu cao L.
Gia sir mat d¢ dong dién 1a déu qua bét ky
tiét dién nao. Tinh dién tr¢ cla vat do.
Ceich lam: chon truc Ox nhu hinh vEé

Ta chia khéi dién tr¢ thanh nhiing
khuc dién tro nhovi phéin cé chiéu dai dx
¢6 tiét dién tron ban kinh r

Dién tros khiic vi phan ¢6 chiéu dai

dx: dR = p. % p: 1a dién tro sudt

ra_b—a
8 L

x v

Theo hinh; = r=x.tgo
roa="
X

S=m.r’
Thay vao: dR=p. dx.\ =p. ffx 3
T TX Iga

Pién tro R cuia khéi 1a dién tro tuong duong nhiéu khtic vi phan dR méc ndi tiép nhau.

R=YdR = [dr
i=1
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_f_pdx __p fdx_ _-p 1,
R= J‘?r.rg:a.x2 - ﬂ.tgza'{ - |"

2

X migla x

A

Cic cin tich phan: x;=—%; x»= —
15:404 1ga
are 2 [me o) om0 _pt
migtal b a migaab mwab
Khi a=b khdi dién tré co dang hinh try
= PL_,L S: tiét dién day hinh tru.
m.a’ S

% Nhdn xét:Tir bai todn trén cho hoc sinh tinh di¢n dung C cta ty di¢n phing c6 2 mit phing
tao v&i nhau mot goc a.

Bai todn 11: Trong ciing mdt mat ph'fmg va1 mot dong dién >
thing dai v han ¢ cuong dd I=20A ngudi ta dit hai thanh 3 *o

kim loai trirgt song song voi dong dién cach dong dién mot |
khoang xo = | cm va cach nhau I = 0,5 m (nhu hinh vé).

B

Trén hai thanh trurot ngudi ta 1ong vao mot doan day din AB
dai 1. tim hi¢u dién th¢ xuat hién gitta 2 dau ddy AB néu cho diay AB truot tinh tien trén cac
thanh véi van toc vV=3m/s

Cdch lam: $ % d AT

Day AB chuyén dong trong tir truomg cuia dong I nén trong N

khung suét hién suit dién dong cam img I o dx
do I B @

Day khong kin nén Uas = |E| =

Xét doan diy vi phan dx chuyén dong song song dong di¢n cach dong di¢n mot doan x
Tir thong quét qua day vi phan dx khi chuyén dong

lvitdx .
di=B.ds = KoV s — v tdx
2mx '
Trr thong quét qua ca doan AB 1a tong cac tir thong quét qua cac doan vi phéin dx.
Xg +l Xp Hl

Xg tl
¢p=> dp= jdd): ,[ Bo-lvtdx  polvt e dx

2m.X 21 5 X
o= u"'l'v't.ln Xg+]
2n Xg
dp| v |x,+]
Uap=|E;| =|-—-=—.In|"—
(Bl di| 2n Xq

Thay 5O liéu viio Upg= 9,4.107 v
Bai todn 12: Khung déiy chit nhit canh a=10cm, b=20cm dit gin diy din thing dai sao cho
canh b song song diy dan va mit phang khung chira diy din. Canh .

ctia khung diy din va cdch day xp=Scm. Diy din thing mang dong F . M

dign 1)=5A, khung diy mang dong dién [,=1A. Tinh cdng cin thyc ]
hién trong hai trudng hop: ]
~ aTinh tién khung mot doan a theo phuong nam trong mat |2 Iy 7 b

phang khung va vudng géc vai day dan. ) i o
b.Quay khung 180° chung quanh canh b xa day dan hon. Coi %

ring trong khi khung chuyén dong dong dién trong khung va trong ). ¥

day din thing 13 déu khong doi. o £ S | N

Cdch lam: Tdx

a.Céng cia luc ngoai lam di chuyén khung dwogc tinh bang cong

thire:
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Av=l (@) — D)
Trong do: ®,: la tir thong goi qua khung lic dau.
@,: 1a tir thong goi qua khung e sau khi di chuyén mét doan a.
tuong tu: tir thong goi qua dS cua khung c6 chidu dai dx.

dd =B.dS  voi (B=2.10‘7.'—‘; dS=b.dx)
X

dod = 2.10'7.11.%
X
Xg+a
o= | 21071, 2% 5107 pLnXe*2
: X X, +a
Xp+2a
®,=— | 21071, 2% _ 5107 bLnXe 22
Xgta X XO
2
A2 107 b0 | LnXetB 0%+ o ar i Kot AT o 107
Xq Xy +a Xq (X, +28)

b.Truong hop quay khung day 180° quanh canh b xa diy hon thi @ ¢6 gid tri cl @, =D, va

@)}, cling co gia tri cii nhung vecto n cua khung nguoe chidu lan trude.

CD;: -0,
Al =l(®, @) > A;=2.10'7.1,.12.b[Ln XoT8 | pXo 23}
X, X,+a
A =2.107. 11Lb, LnXe 72835 107 ()
XO

B6 sung: cong thire tinh cong ciia huc tir khi mét khung diy mang dong dién chuyén dong trong
tr truong:

A=1(D,-®,)
Cong cua luc ngoai: A,=— A

A=l (D, -D,)>0
% Nhdn xét: Qua 3 bai todn trén ta lﬁy can tich phan theo don vi d¢ dai. bbi v6i cac bai todn
cAn x4c dinh dai lwgng vat 1y 1a mot dai lwgng vecto, phuong cua cac phén tr vi phan bién ddi
lién tyc. B¢ tinh d6 16m ta phai chiéu 1&n truc d6i ximg va chon goe d& am can tich phin, Bai
toan sau diy s& minh hoa diéu do.
Bai todn 13: Thanh nhya tich dién 4m —q uén thanh %2 cung trdn bén kinh R ¢ tim 1a O,

a.Xac dinh hudng va do 16n cta cuong do dién truong tai tam O.

b.Mot thanh nhira khac tich dién duong +q udn thanh Y% cung tron ban kinh R duoc ndi
lién v6i nhau tao thanh duong tron (O,R). Xéc dinh cudong do dién trudng tai tim O.
Cdch lam:

a.Xac dinh E A,
K¢ truc OC chia cung AB lam 2 ph?m béng nhau. ,r-\‘l-u.:' . o4
Do tinh déi xég hinh hoc E ciing phurong OC. LI, >
Xét phin tir co chicu dai dl mang dién tich dq= Adl (A 12 mit 1 9B N\~
a9 dién dai) A \~
A A ‘a R T X - | ‘.'/"4:" g (‘L-"
dq ghy ra tai tdm O 1 di¢n truong dE c¢6 phuong nim trén o -
bdn kinh n6i tir O dén dg. \_/6; ,J iy
. kdg kxde \ f ey
BQ lom; dE R2 R2 N'L }‘.r :
Vecto cuong do dién trrong tong hop tai O do dién tich q trén cung B\ A
AB géy ra | it
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m

=Y dE= [ dE
i=1 AB
Bé tinh d6 16n E ta chiéu ding thirc vecto 1én duong OC 1a phuong cua E

E= J' dE.cos0 = I k.hl:'{—(;".cos()
AB AB

Thay di= R.d0 vao E= | k.2 cos0.do
AB

a
Bé yrang [ f(x)dx =2] f(x)dx néu fx) ]a ham sé chan,
0

E—zkiTcosede—zkfsine%
=2k do=2k. - o

B2k, A.8in0,
. 1 N s . qg qg
Vi AB = — cung trdon nén; Op= — = sinfp= 1 A=—"=—
2 ° "2 ‘ | nR
Thay vio E= 29 v6i (k= —' ) huéng E theo OC
T.R g,

b.Xac dinh E tai O do ca vong tron:

Tuong tw do Y2 cung tron AB mang dién tich +q, E c6 hudng ra xa dién tich duong, tirc
cung huong nira cung tron mang di¢n am va co cung d¢ lon.
Cuong d6 dién trudng tai O

E=E +E = K9

n.R?

% Nhdn xét: Néu ca vong tron mang ciing dién tich duong hodc ciing dién tich am thi E = 0
goi la vat dan can bang dién)

Bai todn 14: Mot tu dién ph;ing duoce mic vio nguén dién dé gilt cho hig¢u dién thé cac ban

Iudn luén 1a Uy, Prra vao khoang giita hai ban d6 mot dién méi cé hing s dién méi 1a £ dé lap

day.

Ao, (e —£)

€o

a.Chiing minh rang khi d6 nguon dién thuc hién 1 cong bang A,.= trong
d6 qo 1a dién tich trén cac ban ty dién ban dau (khi chwa lap diy dién moi)
b.Tinh cong thyc hién bai luc co hoc (lip diy dién méi). Cong thuc hién do lyc dit 1én
dién moi hay boi dién méi thue hién?
¢.Nhiét lwong toa ra & tu trong thoi gian lip day.
Cdch lam:
2

-Biéu thire nang lugng cua ty: w= C (1

-Trong qua trinh dién mdi dich chuyén vao ty thi;

+Di¢n tich cac ban ty thay doi.

+Dién dung C cia tu thay doi.

+Hiéu thé Uy giita hai ban tu khong d6i do ndi véi ngudn.
-Lay vi phan hai vé bi¢u thire (1)

Q Q?
dw C dQ oc? dC
2

Vi hi¢u thé khéng doi Uy = % nén dw = UodQ —?0 dC
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Y nghia biéu thire: diy ciing la dinh luit bao toan ning lugng q
+S6 hang thir 1 vé phai dA,= Up.dQ la cong cia nhudn dién lam thay doi dién tich trén
cdc ban tu
2

A A . U \ A A A - A A Al
S0 hang thir 2 vé phai dAc= ?OdC la cong co hoc can thet dat trén dién moi.
dW: do bién thién ning hrgng cta tu cling chinh 1a nhiét hrgng toa ra.
qOU 0 (8 - 80)
€g
Tir biéu thire: dApe= Up.dQ

a.Ching minh: A=

Ang =
. ) dy
Lic dau dién tich cua tu qo
Khi lAp diy dién moi dién tich cia tu 1a qi= 220 (do Uy = g D )
£g 1 0
qOU (h E'0) U ( )

€

Thay cin vao: A=

b.Tinh cong co hoc:

‘ U2 G U2 U2
Tir bi¢u thir dAc = —2dC > Ac= [ =2dC==2C|¢
2 g 2 2 ™
Cén tich phén - Pién dung tu e dAu Co = %
0
Pién dung ty lic lap ddy dién moi: C]=i Lo (tinh tr q;)
€ Yo
Thay vio: A¢= q°2 oL —1). Vi Ac>0 cong nay do luc tac dung 1én dién moi giy ra.
&g

cQ=dW=A,, — Ac= %Yo (& _y
2 g
C.HIEU QUA CUA CAC PHUONG PHAP:

Bai todn tim gia tri 16n nhat giup hoc sinh 16p 11 ¢6 dip lam quen & cac bai tap dién
truong, cong suat dong di¢n mét chicu, tir truong ... khi 1én 16p 12 cac em ¢6 dip gip lai lin
nita, tu tin hon khi ap dung duge. So véi dao ham thi phirong phap diing Cosi mau s6 don gian
hon. Tuy nhién ciing phai ¢6 nhitng ham s6 phai ding dén dao ham.

Tir bai toan don gian, din dit hoc sinh dén nhitng bai to4n phirc tap theo tudn ty tir d&
dén kho, diing phwong phap nao cho co loi, tiét kiém duoc thoi gian.

Céc bai tip néu trén vira co tinh co ban, vira ¢6 tinh téng quat giip cho hoc sinh phin
biét va lyra chon cong cu toan dé dung, c6 tinh h¢ théng phén biét duge cai don gian va cdi khé
cua timg dang bai tip.

Céc bai tip nay duge ding d¢ day bdi dudng hoc sinh 6n thi tot nghiép phé thong, 6n
thi dai hoc va bdi dudng hoc sinh gioi ¢o hi¢u qua phin nao.

Tir mot phin nho cua pheép tinh tich phan uung xiy dung phuong hudng khi ap dung dé
tao ni¢m tin viing vang va cd kién thire co ban gitip cic em doc sach tham khao dé dang hon.

D.BAI HOC KINH NGHIEM:

D¢ van dung kién thirc cho hoc sinh doi hoi ¢o kién thirc rong, hiéu ky vin dé. Khong
nhit thiét phai chon cac bai tap kho, giai that nhi¢u ma khong hé thong lai duge dé hoc sinh
nim viing,
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Di1 12 hoc sinh yéu, trung binh, khi gioi ciing phai bit du tir kién thitc co ban, biét viin
dung cong thirc dé giai bai tap tir dé dén khé. Déi véi hoc sinh gioi, biét van dung kién thirc da
hoc dé giai cac bai tap kho hon.

E.KET LUAN:

Bai tap vt ly ngay cang phong phu hon, lugng kién thirc ngay cang nhiéu, da dang, doi
héi gido vién Iya chgn cho minh phuong phap thich hop dé day hoc.
~ Phuong phip tuong doi phit hop voi timg doi twong hoc sinh nham dat hi¢u qua cao
nhit.

Xéy dung dugce phwong phap t6t ciing chira dii ma con doi hoi gido vién phai co long
nhiét tinh, biét tao ra nhitng tinh hudng lam cho cic em say mé yéu thich mén vit ly. Xin dugc
phép nhic lai 161 tim sy cia mdt em hoe sinh gioi vong tinh nhu sau: “Nho duge hoc mon vit
1y ma cdc mén ty nhién khac nhu mon toan, mén hoa cm ciing gioi theo”. o cling la niém vui,
ni¢ém hanh phtic, an ui dwgc nguoi thay da bo cong sire ra day do cho cac em, ciing 13 11 dong
vién chan tinh gitp cho ngudi thiy vAn con dirng vimng trén buc giang.

Lan dau tién viét sang kién kinh nghi¢m, van con han ché vé ngon ngit, khong tranh
khoi sai sot. Kién thirc toan hoc thi rong rai, chi la dong gop phin nho kinh nghi¢m day hoc
ciia minh, Kinh mong céc dong nghiép dong gop va bd sung thém, dé sang kién kinh nghiém
dugc hoan hao hon va duge diing 1am tai li¢u tham khao cho hoc sinh.

Xin chan thanh cam on!.

Cai Be, ngay 15 thang 3 nim 2004
Ngudi viet,

Pham Viét Diing
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