§3. TICH PHAN (3 tiét)

I - MUC TIEU
Kién thirc
Gitp hoc sinh :
— Biét dinh nghia tich phén ;

— Hiéu duge hai img dung quan trong trong hinh hoc va co hoc cia tich phan
la tinh dién tich hinh thang cong va quang dudng di dugc cua mat vil.

— Hiéu va nhé duge cdc tinh chit co ban cua tich phan.
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Ki nang

— Biét tinh tich phin bang dinh nghia.

— Biét dp dung cdc tinh chit co béan cta tich phan dé tinh tich phan.

— Giai cdc bai todn tinh dién tich hinh thang cong va tim quang dudng di dugc

cha vat bing tich phan.

11— NHONG BIEU CAN LUU Y

1. V& mat lich sir, su ra doi cua phép tinh tich phian xuét phat tir viéc tim gidi han
ctia cdc tong tich phan. (Tich phéin cé nghia 14 : Tich hop cdc phian nho). Tuy
nhién vi li do su pham trong SGK tich phin dugc dinh nghia thong qua nguyén
ham coi nhu la mot cong thic tinh todn. Thanh thir viéc hoc sinh nam dugc
dinh nghia nay kha dé dang.

2. Tuy nhién cich dinh nghia nay ¢6 nhimg han ché sau :

~ HS khong thay duge ban chit cua ki hiéu tich phan, khéng thay duge 1i do
tai sao tich phan lai ¢6 ting dung rong rii nhu vay. Do d6 hoc sinh chi biét tinh
tich phan theo céng thitc mot cich midy moc va s& khong biét dp dung tich
phén vio céc tinh hudng thue tién.

— GV kho giai thich cho hoc sinh nguoén géc cia ki hiéu I

1l - GOI Y VE DAY HOC
* Du kién phan phoi thoi gian
Bai nay day trong 3 tiét.
Tiét 1 : Bai todn tinh dién tich hinh thang cong va tinh quang dudng di cua vat.

Tiét 2, 3 : Pinh nghia tich phan, cic tinh chét co ban cta tich phan trong dé
khoang 1,5 tiét danh cho cac tinh chat co ban cua tich phin.

* Goi y vé hoat dong trén lop
\H1| Muc dich : Gidp HS hiéu ré them vé bai todn 1.

)
F(x) = ‘? Do dé S = F(2) - F(l) = ?

[H2| Muc dich : Chimg minh tinh "hop 1¢" ciia dinh nghia tich phan.
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G(x) = F(x) + C. Do dé
G(b) - Gla)=(F(b)+ C) = (F(a) + C) = F(b) — F(a).
IE?S:I Muc dich : Gitip HS budc ddu hiéu y nghia co hoc cta tich phan.
Két luan suy ra tir dinh nghia va v nghia co hoc cua dao ham.
Muc dich clia cdc hoat dong va [H5] 1a gidp HS khic sau them khdi

niém vi tinh chat cua tich phén.
Chimg minh dé dang bang cich dp dung truc tiép dinh nghia.
2 h
H5] Ta c6 [(2x - 4)dx = (x* —4x)|; = b* —4b = 0. Giéii ra ta dugc b = 0 va

0
b=4.

IV — GOI Y TRA LOI CAU HOI VA BAI TAP
10. a) Tich phan dé bang dién tich hinh thang ABCD vdi canh nghiéng la duong
thingy= _;'- +3 (h.3.1). Dien tich d6 1 (2 + 5)% =21,

v c~ 2 71
L
Sx°
3 yF L
D
3| 4
A U B X
Hinh 3.1 Hinh 3.2
b) Tir hinh 3.2 ta thiay hinh A gém hai
tam gidc. Do d6 tich phan bang dién tich vA
ciadAvala2+05=25.
c¢) Tich phan bang dién tich nira duting 3

ron x* +y> =9 (h.3.3). Pay la dudng
tron tam la goc toa do béan kinh 1a 3. Do
d6 dién tich nua dudng tron 1A

i

-3 o 3

1
95 = 4,57, Hinh 3.3
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5 I 5
11. a) jf[x}dw: - jf(x}m- + j,fu-:-m- =4+6=10:
2 1

B

b)3.(-4=-12;
c)6—8=-2;
dy4.6-8=16.

4 0 4
12. [f()dv = [ fdx + [ f)de =-3+7=4.
3 3 a

h
13.a) Jj'[.r}dr la dién tich ctia hinh thang cong gidi han bai do thi ham so
a
]
v = fix), truc hoanh va hai dudng lh:;ing x=a,x=b.Dodbd j flxydx = 0.

o

b) Dat hi(x) = flx) — g(x). Taco h(x) =0 trén [a : b]. Theo a) ta co

b
If?l[}:]d{ > (0. (1)

i

h b f
Mat khdc [h(x)dx = [ f(x)dx - [g(x)dx. (2)
Tir (1) v (2) suy ra diéu phai chitng minh.

3n

4
14. 2) Quang dutmg S = | (1 - 2sin26)dt = 2E .,
0 4
b) Goi 1, 1a thoi diém vt dimg lai. Ta ¢6 v(ry) = 0. Suy rar, = 16.
16
Vay § = j(mu —100)dt = 1280(m) .
0
15. Goi v(f) la van toc cia vat, Ta co v'(1) = alt) = 31 + i,

2 I3

3
Suy ra v(t) = % + E + C. Viv(0) =10 nén suy ra C = 10.
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T
Viy v(h) = T % + 10. Thanh thir quang dudng vat di dugc la

[0 2 3
s= |2+ Zvi0far = 22 ).
2 73 3

16. Goi v(1) 1a vin toc cua vién dan. Ta ¢d v'(1) = a(f) = —9,8.

V-
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Suy ra w(t) = =9.8¢ + C. Vi v(0) = 25 nén suy ra C = 25. Vay v(r) = -9.8¢ + 25.
Goi T 1a thoi diém vién dan dat do cao 16n nhét. Tai d6 vién dan ¢ van tdc

bang 0. Vayv(T)=0 . SuyraT = % = 2,55 (giay).

Quing dudng vién dan di duoc cho t6i thoi diém T = 2,55 (gidy) 1a
T 2
S= [(—9.3: +25)dr =98 — +25T = 31,89(m).
0

Viy quang dudng vién dan di duge cho dén khi roi xudng dat 1a 285 = 63,78(m).

BO SUNG KIEN THUC
1. Chiung minh dinh li 1
Ki hi¢u S(x) (véi xeK = [a ; b], x > @) 14 dién tich hinh thang cong gidi han
bai d6 thi hiam s6 f, truc hoianh va hai duong thang di qua cdc diém a va x trén

truc hoanh va vudng goc vdi truc hoanh, Nhu viy ta ¢6 mot ham s6 S xdc dinh
trén khoang J = {x>a : x € K} véi S(a) = (. Dién tich § cta hinh thang cong

noi trong dinh 1i chinh 1a S(b). Ta phai AY
chimg minh R K
S(h) = F(b) — F(a), trong do F 1a mot i
nguyén ham tuy y cia f. of i
Truée hét ta ching minh § 1a mot . P
nguyén ham cua f trén J. y=4§ i
; 2 vl P
That vy, gia sit xp € J la mot diém i !
tuy ¥ c6 dinh. Xét diém x > x,. Khi d6 Yol | : e
‘ o Mp a N
S(x) = S(xg) la dién tich hinh thang
cong MNPQ. Hinh 34



Goi r, s tuong ung la gid tri 16n nhit va gid tri bé nhit cta ham s6 f trén doan
[xp :x]. Gia sir s = fla) va r = fi #). Dung hinh chit nhit MNUV véi mot
canh MN, canh kia cé d6 dai s. Dung hinh chit nhit MNKH vai mot canh MN,
canh kia co do dai r (h.3.4).

Vi toan bo canh cong PQ nam giita hai dudng thing y =5 vi y = r nén ta c¢6
Sunvv < Sunpo < Sunkn

hay slx— xg) < S(x) = S(xp ) <rix— xy)

< 30— 5(x)

0

hay fla) < f(B). (1)

Khi x din t6i x; thi @ va f ciling din t6i x;.
Vi flién tuc tai x; nén suy ra

lim fla)= lim f(8)= f(xy). (2)

.r—!-.x.;] .T—?.'l'n
Tu(l)va(2)suyra

fim S =560 _ 5y

X—*Ap X .l'{}

Twong tu vii x < x;, tacing c6 lim oAl = Olay) = fxp).
I=dry X=Xy
. S(x) = S(x : "
Vay lim 200 = M) _ f(xq) hay 8 xg) =f(xg).

X=Xy X — Xy

Vi xp tuy y nén §'(x) = flx) véi moi x € J.

Vi F la nguyén ham cua f trén J nén ton tai hing s6 C dé F(x) = S(x) + C.

Suy ra Fla) = S(a) + C = C (do S(a) = 0). Vay F(b) = S(h) + Fia) hay
S(h) = F(b) — F(a). Dinh Ii dugc chitng minh.

2. Khai niém dién tich hinh thang cong

Trong SGK va trén day ta ¢6 su dung khdi niém dién tich hinh thang cong
ma khong néu ra mot dinh nghia chinh xdc khdi niém doé (co 1€, do1 véi hoc
sinh, khong nén di qud sdu vio van dé nay). C6 thé trinh bay so luge diéu do
nhu sau :
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Gia sir ta di biét dién tich s(P) clia mot hinh (mién) da gidc P trong mit phing
vai cdc tinh chat quen thude.

Mot hinh phang 71 goi la do dugc theo nghia Jordan (viét tat 1a J - do dugc)
néu can trén cua dién tich cic da gidc P — #'bang cin dudi cha dién tich cdc
da gidac Q o #; khi d6, can trén (va cén dudi) dy duoc goi la dién tich cia 7
(theo nghia Jordan).

C6 thé chimmg minh duge rang néu f : [a;b] — R 14 him s6 lién tuc, ldy gid
x— fx)

tri khong am thi hinh thang cong {u—,y} e Rl‘a <x<h0<y< f{.r]} Ia

J - do dugc va dién tich cla nd (theo nghia Jordan) 1a dién tich hinh thang
cong di néi trong SGK. (Y tudng chimg minh gén véi chitng minh dinh 17 1
O trén).

Chi y : Dé thdy hinh thang cong {[x,}-‘} € RE‘D £x2£1,0<y< g{x}},

a

I néuxvo t
g =14 "Y1 hinh khong J - do duge.
0 néu x hitu &1

Tong tich phdn trén va tong tich phan dudi

Cho ham s6 flién tuc trén K vi a, b thuoc K (a < b). Vi mbi s6 nguyén duong
n, ta chia doan [a, b] thanh 7 doan con bing nhau bdi cic diém chia
h—a b—-a

L F
H H

Xg=a, xy=a+ sonene M R = 0 L inac )

Goi my va M, la gid tri bé nhdt va gid tri I6n nhdt cia ham s6 f trén

[xlﬂ;'\ -ﬁ-_,_l] . Ki’ hi@u

n—1
v, = ZMI:(II:H - X )
k=0

n—1

f_.“ = ka(-"kﬂ _Ik)'
k=0

U, va L, dugc goi la tong tich phan trén va téng tich phan dudi cdp n cia
ham s0 ftrén [a ; b].



Ngudri ta di chimg minh duoc ring

fr
lim U/, = lim L, = j_fu—) dx.
il

i ] H =y



