§5 ; §6. UNG DUNG CUA TiCH PHAN
PE TiNH DIEN TiCH HINH PHANG (2 tiét)
VA THE TiCH VAT THE (2 tiét)

I - MUC TIEU
Kién thirc
— Hiéu cdc cong thifc tinh dién tich hinh phing gidi han boi cdc d6 thi ham s6
va hai dudmg thiing vuoéng géc véi truc hoanh.
— Hiéu cong thife tinh thé tich vat thé, thé tich khéi tron xoay.
Ki nang
Ghi nhé va van dung duoc cac cong thiic néu trong bai vao viéc giai ciac bai
todn cu thé.

I1 - NHONG PIEU CAN LUU Y

1. Cho ham s6 y = fix) khong am. Gia su
d6 thi him s6 cit truc hoanh tai x = a. Y4
Hinh gi6i han bai dé thi ham sd, truc
hoénh va dudng thang x = b (a < b) goi
la tam gidc cong (h.3.5). Tam gidc cong
ciing duge xem la mét truong hop riéng

cha hinh thang cong (diy nho bing 0) 0| 4 b X
do d6 dién tich ciong duge tinh boi Hinh 3.5

5}
cong thic § = Jf{x}dt

a
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2. Cho hai ham y = f(x) va y = g(x) ¢6 dé ¥ y=f*) 8
thi cit nhau tai hai diém A, B. Gia st
a, b tuong tng la hoanh do cac giao
diém A va B (a < b) (h.3.6). Khi do
dién tich hinh phang H gi6i han boi
hai do thi ay bing

B o
.| e

=y

b
S(H) = ﬂ flx)— g{_r}ldr.
a Hinh 3.6
Dé khir diu gid tri tuyét doi, ta giai phuong trinh f(x) — g(x) = 0 trén [a : b).
Gia sir phuong trinh ¢6 cac nghiém x,x5,....x, V0i @ = x5 < X < X < ..
<x, £x,., =h Khidé f(x)—g(x) khong déi diu trén méi doan [x,;x,].

Trén méi doan dé, ta ¢6

[ [feo-gox=| [ [f(0)-g]dy. Vay StH)=Y"| [ [£(x)-g(x)]dx].
X X =0 X

Khi giai cac bai toan tinh dién tich va thé tich néu khong yéu céu thi hoc sinh
khong nhat thiét phai vé hinh, nhung gido vién nén khuyén khich hoc sinh vé
hinh néu cé thé.

11 - GOI Y VE DAY HOC

* Dy kién phdn bo thoi gian : Bai §5 va §6 chia lam 4 tiét.
Hai tiét ddu danh cho tinh dién tich hinh phéng.
Hai tiét con lai cho tinh thé tich vat thé va khéi tron xoay.

= Goi y vé cdc hoat dong trén lop
[H1| Gidi. Ta ¢6 f(x) > 0 trén [0 ; 2] va f(x) < O trén [2 ; 3]. Vay

2 3
5=J-(4—Ig)d.t+1-(.\’1 —4)dy = E+3=§.
0 7 3 3 3

I@ Giai. Trong doan [-2 ; 2] d6 thi ham s6 y = x + 2 nam trén parabol

y= x> +x—2dodé6

2 2
5= J-U""z—-"z -x+2)dx = I(fﬁ—xz)d‘r = %

=2 =2
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2

EV=T[.‘{'4 =3%.

IV—GOI Y TRA LOI CAU HOI VA BAI TAP

26.

27,

28.

29,

206

5= jl{sinx + Ddx =
5 6

n
?—H+£+I.

m
a)S= jcasz_rch' it
2
0
b) Giao diém cna hai dé thi ¢6 hoanh do 1a x = 0 vi x = 1. Trong doan [0 ; 1]
d6 thi ham s6 y = Ix nim phia trén do thi haim s y = Jx. Viy tacod
O S | !
S=(x?-x2)dxr = —.
J B
0
¢) Trong mién x = 0 giao diém cta hai dé thi ¢6 hoanh d6 la x =0 va x = 2.
Trong doan [ﬂ : E]dﬂ thi ham sd y = 2x% nam phia trén dé thi ham so

y= x4—2x2.\f$ytac6

2 2
S= [@2® - x* + 2% dx = [(4x? - x*)dx = L5
15
) {
a) (Hinh3.7)S = [ (x* =4+ 17 + 2x)dx = '3_1 ;
-3
I
b) S = j{—,rz 2y — x2 4 4)dx =9,
-2
4 ] 2 4
¢)§= | ‘xf* - 4.r‘dr = [ —dxydx - [(F — dxydx + [+ - 4x)dx = 44,
-2 L, 0 9

|

. 16

V= j4(1 — x2)dx =
-1



n T g
3[I.V=J.{2wm'1]ﬁd.r=2\f§, g
: 4 |
2
4 7
31.v=nj(ﬂ—1)2dx=?. 1
I -3 R
4 4 _i_:' i
32.V=rn[—dy =3=. | 21\l
.3
. 4
33. V= nI5y4 dy = 2n.
Hinh 3.7

V — BO SUNG KIEN THUC

Ung dung tich phan dé tinh do dai dubng cong
Gia str ta muon tinh do dai duong cong cé
phuong trinh y = f(x) tit diém A t6i diém B, vi
Ta co dinh 1i sau :
BINH Li. Cho ham s6 f c6 dao ham [ lién
tue trén doan |a ; b). Khi do do dai dudng
cong v = fix) tr diém A dén diém B la

b
T= J.MIII +(f (X)) dx trong do a, b (a <b)

niong ting la hoanh dé cdc diém A va B
(hinh 3.8).

Chitng minh

Hinh 3.8

Gia str @, b twong tng 1a hoanh do cua A va B (a < b). Chia doan [a ; b] thanh
n phin boi cic diém chia
bh—a b—a

y sk =@+ K S
n n

Xp=a.x, =a+ =b.

Gia su A, la diém trén dudng cong c6 hoanh do x;, tung do f(x;)
Ay = A,A, = B).

207



208

Dﬁ dai Ci_lnh Akﬂk+l la \/{IA_H - .TA.}E e {f{x;‘_ﬂJ —_f(;l:_;; )}2 do do dﬁ dai

n—1
dudng gp khic ApA,..A, 1A T, = \/{_rm — X Y e ) = )
k=0

Goi T 1a do dai cung AB, do dai cung AB bang gidi han cua day T, .
T=limT,
Theo dinh li La-grang, ta ¢c6 f(x, ) — f(x,) = f'(cp Nxp . — X ), trong do

¢; 1a mot diém thude khodng (x; 1 xp,,)-

n—1 =
Vay T, = Z "‘I|1 + [fTF.{- j]- (Xgp1 — Xg)-
k=0
=1
Pat H(x) = 1+ (f'(x)* Taco T, = ¥ Hlce)(Xes1 — %). Goi U,,L, 1

k=1
cdc tong tich phan trén va tong tich phan dudi cip n cua H(x) doi v4i phén
hoach doan [a ; b] thanh n doan bang nhau. Ta c6
m, < H(c,) <M, dodo L, <T, <U,.
I
Mat khiac limU, = limL, = jH(J:]d.r (xem phin bo sung kién thiic cua §4)

i

b I
T=1imT, = IH(,r}m- = Hl +(f' () dx .
a2 2

Vi du. Tinh do dai duong cong flx) = TXE — 1 tirdiém A c6 hoanh do a =0

nén

dén diém B c6 hoanh do b = 1.

Giai
I
Tacof'(x)= 2J2x2 = (,f'(r]}l = 8x. Tir d6 thay vio cong thiic ta dugc

|
j th + 8x dr.
0



Poibitnu=1+8 tacodu=8dr. Khix=0thiu=1:khix=1thiu=9



