CHUYEN DPE

UNG DUNG TICH PHAN
TRONG BAI TOAN DIEN TiCH HINH PHANG
VOI DU KIEN TOAN THUC TE

A. KIEN THUC CO BAN
1. Dinh li: Cho ham $6 y=f (x) lién tuc, khong am trén doan [4;6]. Khi d6 dién tich S cua hinh

thang cong gi6i han boi dd thi ham s6 y= f(x), truc hoanh va hai duong thang x—a x=5 la

S= [ f(x)ax.

a

0 a b ;
2. Bai toan 1. Cho ham sb y=f (x) lién tuc trén doan [¢;6]. Khi d6 di¢n tich S cua hinh phéng (D)
giéi han bdi dd thi ham sb y= f(x); truc hoanh Ox (y=0) va hai dudong thang x=a; x=5 1A

S= []f(x)dx.

a

3. Bai todn 2. Dién tich hinh phang giéi han boi hai d6 thi y= f(x); y=g(x) va hai duong dudng

thing x=a; x=5 1a Szj;bf(x)—g(x)‘dx.
YA
y=1)
S
0 ZJ b x
y=g)

r7 Lwuy:
1) Bé pha b6 dau gia tri tuyét ddi ta thudng 1am nhu sau:

v' Giai phuong trinh f(x)= g(x) tim nghiém x,x,,...,x, €(g;6) (x, <x, <..<x,).




v’ Tinh S:fa"1|f(x)_g(x)|dx+j:2 (%) g(x)|dx + ...+Lj|f(x)—g(x)|dx

+...+

j;x' (f(x)—g(x))dx j:(f(x)—g(x))dx‘,

Ngoai cach trén, ta co thé dwa vao do thi dé bo diu gia tri tuyét dbi.

2) Trong nhiéu truong hop, bai toan yéu cau tinh dién tich hinh phing gi6i han boi hai do thi
y=/r(x); y=g(x).

Khi do, ta c6 cong thirc tinh nhu sau § = f|f(x)—g(x)| dx .

1

Trong d6 x, va x, tuong tmg 1a nghiém nho nhat, 16n nhat ctia phuong trinh £ (x) = g(x).

B. BAITAP

1.

Cau l.

NHUNG BAI TOAN THUC TE SU DUNG PO THI HAM PARABOL

Phwong phap

Budc 1. Chon hé truc toa dg, xac dinh parabol.

Buéc 2. Tinh dién tich hinh phing gi6i han d6 thi ham s6 y = f(x) va céc duong duge cho
trong bai toan.

Bude 3. Tuy theo thuc t& mdi bai, tinh dién tich theo yéu cAu.

Chu y: Méu chét cua van dé tinh dién tich parabol nam & khau chon hé truc toa do phu hop.
Nén chon h¢ truc sao cho dinh parabol luén nam trung voi géc O hodc nam trén truc Oy . Khi

d6 ham sd parabol ludn c6 dang y = ax* +b .

DANG 1

CAC BAI TOAN TINH DIEN TICH
PARABOL PON THUAN

Vom cira 16n cia mot trung tim van hoa c6 dang hinh parabol. Ngudi ta du dinh 1dp cira kinh cho

vom ctra nay. Hay tinh dién tich mit kinh can 1ip vao biét ring vom cira cao 8m va rong 8m .
Hwéng din giai

Dinh hwdng: O bai todn nay, ban chdt chi la viéc xdc dinh dwoe do thi ham parabol théa mén

voi vom cita, sau do tinh dién tich.




Chon hé truc toa do Oxy nhu hinh vé. \f y=8 /

Vom ctra 1a d6 thi cua ham sd parabol c6 dang:
y=ax’+b. (P) a1
Theo dé ra:
y =112, x2
(4;8)e(P) nén 8=16a+5.(1)

(0;0)e(P) nén 0=0a+b.(2)

2 1 2 0 3 a

1
Tu (1) va (2) suy ra parabol c6 dang y = Ex .

Khi d6, vom ctra dugc gioi han boi cic duong

1,
:—x’ :8.
Y 5 y

Hoanh d6 giao diém 1a nghiém cta phuong trinh:
x=4

1
—x=8& .
2 x=-4

Dién tich vom ctra la

° 1, 1,
S:I 8——x" |dx=| 8x——x
Y 2 6

Bac Nam lam mdt cai ctra nha hinh parabol c6 chiéu cao tir mat dat dén dinh 14 2,25 mét, chiéu

4

128

=5

-4

rong tiép giap v6i mat dat 1a 3 mét. Gia thué mdi mét vudng 1a 1500000 ddng. Tinh sb tién bac
Nam phai tra.

Huwéng din giai
Dinh hwéng: Badi todn trén hodn toan twong tw vi du 1. Ban chdt ciia bdi todn la tinh dién tich

phan hinh phdng va do thi ham s6 parabol.

Cach 1:

* Gén parabol (P) va hé truc toa d6 sao cho (P)di qua O(0;0) y 5

* Goi phuong trinh ciia parbol 1a (P): (P): y =ax’ +bx+c |

Theo dé ra, (P) di qua ba diém 0(0;0), 4(3;0) , B(1,5;2,25).

Tur @6 P):y=—x"+3 i

rdo, suyra (P): y=—x"+3x 5 y

: 9

* Dién tich phan Bac Nam xay dung: S = ”—x2 + 3x‘ dx = 5
0

* Vay s6 tién bac Nam phai tra 1a: % 1500000 = 6750000 (dong).

Cach 2:




Cau 1.

Cau 2.

Chon hé truc toa @ nhu hinh vé. /y’;-_'ﬁ\

Dinh 1(0;2,25) €Oy, (P)di qua A(1,5;0) j_,/ \\

Goi phuong trinh cia parbol 1a (P):(P): y =ax’ +b ,f 5 |1 l\\\l .
Dé dang tim duoc y = —x* +2,25. 5 !.fff 1 1 \\'x 5
Tir day ta tinh dién tich hinh phang nhu binh thuong. If -1 \"'xl

Bai tap twong tuw

Mot nguoi lam mot cai cong co6 xua c6 dang Parabol nhu hinh v€. Hay tinh dién tich cua cai

cong?
Hwéng din giai
Phuong trinh parabol (P) c6 dinh [/ (0;4) va qua diém (O; 2) la
y=-x’+4
Dién tich cai cong chinh bang dién tich hinh phing giéi han bai:

y=-x"+4
y=0
x=-2

x=2
2 2 32
Turdétacod S= ”—xz +4|dx =‘I(—x2 +4)dx‘ == (dvdr)
-2 -2

Goi S 1a dién tich Ban - Cong ctia mdt ngo6i nha c¢6 hinh dang nhu

hinh v& (S duoc gidi han boi parabol (P) va truc Ox ). Khi do.

Loi giai

Tim phuong trinh parabol (P) qua ba diém: dinh A(O; 1) , B (—1; 0)

va C(L,0) giao diém vdi truc Ox ta dugc (P):y=—2+1. //

1

1 3
Dién tich § = J‘(—x2 +1)dx :[—%+x]
-1

-1




Caul.

DANG 2

CAC BAI TOAN TiINH DIEN TICH XAC
PINH BOI 2 HAM SO

y=f(x);y=g(x)

Mot khuén vién dang ntra hinh tron c¢6 duong kinh bang
45 (m). Trén d6 nguoi thiét ké hai phan dé trong hoa
c6 dang ciia mot canh hoa hinh parabol c6 dinh trung véi

tam nwa hinh tron va hai dau mut cua canh hoa nam trén

ntra duong tron (phan t6 mau), cach nhau mot khoang

bang 4 (m), phan con lai cta khudn vién (phan khong t6 mau) danh dé trong c6 Nhat Ban. Biét

céc kich thude cho nhu hinh v& va kinh phi dé trdng co6 Nhat Ban 1a 100.000 ddng/m?. Hoi cn

bao nhiéu tién dé trong c6 Nhat Ban trén phan dit d6? (S tién dugc lam tron dén hang nghin)
Hudéng dan giai

Dinh hwéng: Ban chdt ciia bai todn la tinh dién tich phan khéng té6 mau, (dwoc gi6i han boi

nika dwong tron, do thi ham parabol). Ta chuyén bdi todn vé tinh dién tich hinh phang boi hai

do thi ham so f(x).g(x) va truc Ox bang viéc chon hé truc toa dg phit hop.

bat h¢ truc toa do nhu hinh vé€. Khi d6 phuong trinh

nura duong tron la
y=vR*—x* = (2\/_) —x> =420

Phuong trinh parabol (P) co6 dinh la géc O séchd 4m

i i

dang y =ax’. Mitkhac (P) qua diém M (2;4) do
d6: 4=a(-2) =>a=1.

Phan dién tich ctia hinh phang gi¢i han boi (P) va nira dwong tron.( phan t6 mau)
2

Ta ¢ cong thirc S, = I(\/20—x2 —xz)dx =~ 11,94m” .
-2

1
—S S, ~19,47592654

trongco = )

Vay phan dién tich trong co 14 S

Vaysdtiéncancola S, x100000 ~1.948.000 (d6ng).dong.

trongxo




i

Cau2. Ong An mudn lam cira rao sit c6 hinh dang va kich thuéc nhu hinh v& bén, biét dudng cong
phia trén la mot Parabol. Gia l(mz) clia rao sat 1a 700.000 dong. Hoi 6ng An phai tra bao

nhiéu tién dé lam cai cura sat nhu vay (lam tron den hang nghin).

Huéng din giai

Dinh hwéng: Bdi todn quy vé tinh dién tich hinh phdng gi6i han béi parabol y = f (x) hai
duwong thang x =a; x=b va truc Ox.

Chon hé truc toa do nhu hinh vé.

;w
_IC
A B
/ \
i &
-3 -2 -1 0 1 2 3
_‘] 4

Trong d6 A(-2,5;1,5), B(2,5;1,5), C(0;2).
Gia str duong cong phia trén 1a mot Parabol co dang y =ax* +b , v6i a;b;c e R.
Do Parabol di qua cac diém B (2, 5;1, 5) , C((}, 2) nén ta ¢c6 hé phuong trinh

{a(2,5)2+b=1,5 a:—i
= 25.

b=2 b=2

Khi d6 phuong trinh Parabol 13 y = —%xz +2.
Dién tich S cia ctra rao sat 13 dién tich phan hinh phiang giéi han boi d6 thi ham s

y= —22—5x2 +2, truc hoanh va hai duong théng x=-2,5,x=2,5.

Vay ong An phai tra so tién dé€ lam cai ctra sat la

§'% 700000 = %x 700000 ~ 6.417.000 (ddng).




Cau 3.

Mot manh vuon toan hoc cé dang hinh chit nhat, chiéu dai 13 16m va chiéu rong la 8 m . Cac nha
Toéan hoc dung hai dwong parabol, mdi parabol c¢6 dinh 14 trung diém ctia mot canh dai va di qua
2 mut cta canh dai dbi dién; phan manh vudn ndm ¢ mién trong cua ca hai parabol (phdn gach
soc nhw hinh vé minh hoa) dugc trong hoa Hong. Biét chi phi dé trong hoa Hong 1a 45.000
ddng/1m?”. Hoi cac nha Toan hoc phai chi bao nhiéu tién dé trdng hoa trén phin manh vuon do?
(86 tien dwoc lam tron dén hang nghin).

16

Huéng din giai
Dinh huéng: Bdi tocn quy vé tinh dién tich hinh phdng giéi han béi hai ham s6 y = f(x),
y=g(x). Vihaidd thi ham sé trén d6i xtmg, nén ta cling c6 thé chuyén bai ton vé dang tinh
dién tich hinh phang gi6i han boi d6 thi ham sé y = f(x), y =4. Loi giai dudi day dugc trinh

bay theo cach thir nhat.

" ¥

\ -1 i
\ 90= G e 1 N /

/ I | \

Chon hé truc toa do nhu hinh vé.

Ham sb ¢6 dd thi y = f(x) c6 dang y =ax’.
Vi 0(0;0) va M (8;8) thudc (P) nén taco:y =%x2 .

: . 1
Tuong ty ta tim dugc do thi ham so y = g(x)= —gxz +8.
Dién tich phan trong hoa 1a dién tich hinh phing gi¢i han béi hai do thi ham s6 y = f(x),

y=2g(x).
Hoanh d6 giao diém cuia hai d5 thi 1a nghiém cta phuong trinh:

l)c2 = —lx2 +8
8 8

©x2:32<:>x=ix/372.




Cau 1.

Dién tich phén trong hoa 1a :

NeY) 1 NeY)
S = J. ——x?+8-——x*ldx= I ——x* +8ldx
il 8 5

o0 (7)

N

32 3
= J (—lx2+8jdx:[—x—+8xJ
w4 12

S tién dé trong hoa 14

9632 - (\32 )3
6

45000 ~ 2715290 (dong).

Bai tap twong tu.

San truong c6 mot bon hoa hinh tron tim O . Mét nhém hoc
sinh 16p 12 dugc giao thiét ké bon hoa, nhém nay dinh chia
bon hoa thanh bdn phan, boi hai dudng parabol c¢6 cung dinh
O va d6i xtmg nhau qua O . Hai dudng parabol nay cit duong

tron tai bén diém 4, B, C, D tao thanh mot hinh vudng co

canh bang 4m (nhu hinh vé). Phan dién tich S,, S, ding dé

trdng hoa, phan dién tich S;, S, dung dé trdng co (Dién tich
lam tron dén chir sé thdp phdan thir hai). Biét kinh phi tréng hoa 1a 150.000 ddng /1m? kinh
phi dé trdng co 1a 100.000 ddng/1m?. Hoi nha trudng can bao nhiéu tién dé trong bdn hoa d6?

(S6 tién lam tron dén hang chuc nghin)

Huéng din giai

»

Chon hé truc toa do nhu hinh vé
Parabol c¢6 ham sé dang y = ax® +bx +c¢ c6 dinh 13 gbc toa d6 va di qua diém B(Z;Z) nén co

phuong trinh y = %xz :
Puong tron bdn hoa c6 tam 13 gbe toa do va ban kinh 0B =2v2 nén c¢6 phuong trinh 1a

x*+y°=8. Do ta chi xét nhanh trén ctia duong tron nén ta chon ham sd nhanh trén 1a

y=~8—x>.




2
, 1
Vay dién tich phan S, = j (\/8 —x —Exzjdx
-2

2

\ 1
Do dé, dién tich trong hoa s& 1a S, +5, =2 (\/8—)8 —Exzjdx ~15,233...
-2
Viy tong sd tién dé trong bon hoa 1a:
2 \
15,233 150.000+(;z(2ﬁ) —15,233)>< 100.000 ~ 3.274.924 déng.
Lam tron dén hang chuc nghin nén ta c6 két qua 1a 3.270.000 dong.
Trong mat ph'fmg toa dd, cho hinh chir nhat (H) c6 mdt canh ndm trén truc hoanh, va cé hai
dinh trén mot duong chéo la A(—l; O) va C (a; \/Z) ,vOi a > 0. Biét rang db thi ham sb y=\/;c
chia hinh (H ) thanh hai phan c6 dién tich bang nhau, tim « .

Huéng din giai

N Y
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4
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(S0 1

Goi ABCD 14 hinh chit nht véi AB nim trén trye Ox , A(-1,0) va ¢ (a;va)

Nhan théy dd thi ham sb y=\/)_c cit truc hoanh tai diém c6 hoanh do béng 0 va di qua

c(a;JZ ) Do d6 no6 chia hinh chit nhat 4ABCD ra lam 2 phan 1a c¢6 dién tich lan luot 1a
S..S,. Goi S, l1a dién tich hinh phing gi6i han béi céc duong y=vx va truc Ox,
x =0, x=a va S, 1adién tich phin con lai. Ta lan luot tinh S, S,.

Tinh dién tich S, = [/xdx.
0

Piit £ =x = 1> = x = 2idt = dx; Khi x=0=¢=0;x=a=>t=+/a.

2a\/g

3

\/; 2t3 \E
Dodo §, = [ 2¢%dr = [TJ
0

0




Cau 3.

Cau 4.

Hinh chit nhat ABCD ¢6 AB=a+1;AD=+a nén

Sz :SABCD_SI :\/;(a—i_l)_zcl\/2 = 1 \/Z-'_\/;

—a
3 3

Do db thi ham s& y=v/x chia hinh (H) thanh hai phin c6 dién tich bing nhau nén :

S =S, <:>2a;/Z =%a a+\/5<:>ax/5=3\/5<:>a=3(Do a>0).

Mot cong ty quang cao X mudn 1am mét buc tranh trang tri hinh MNEIF & chinh giita ciia mot
buc tudng hinh chir nhat ABCD c¢6 chiéu cao BC =6 m, chiéu dai CD =12 m (hinh vé bén).
Cho biét MNEF 1 hinh chit nhat c6 MN =4 m; cung EIF c6 hinh dang 13 mot phan cua cung

parabol c¢6 dinh 7 13 trung diém cta canh AB va di qua hai diém C, D. Kinh phi lam buc
tranh 13 900.000 dong/ s’ .

6 m

D
Hoi cong ty X can bao nhiéu tién dé lam birc tranh d6?
Hwéng din giai
- Néu chon hé truc toa dd co géc la trung diém O ctia MN, truc hoanh trung voi duong théng

MN thi parabol c¢6 phuong trinh la y = —éxz +6.

2
- Khi d6 di¢n tich cia khung tranh 1a S = I (—éxz + 6)dx =——m
-2

208

- Suy ra sd tién la: 5 x900.000 = 20.800.000 dong.

Ong B ¢6 mot khu vuon gidi han béi mot dudng parabol va mot dudng thang. Néu dit trong hé
toa 0 Oxy nhu hinh v& bén thi parabol c6 phuong trinh y = x* va dudng thang 1a y =25. Ong
B dy dinh dung mdt manh vuon nho dugc chia tir khu vuon boi mot duong théng diqua O va
diém M trén parabol dé trong mot loai hoa. Hiy giup ong B xac dinh diém M bang cach tinh
d6 dai OM @& dién tich manh vudn nho bang % .

Huwéng din giai




Cau 5.

y A
25
M
—H
OI a

Goi diém H c6 hoanh @0 a, (a>0) 14 hinh chiéu vuéng goc

cta diém M trén truc Ox.
Khi d6 ta co pt duong thaing OM c6 dang y=tana.x, ( véi
— M 2
a=MOH) :tanaz—:a—:a:y:ax.
OH a

Vay dién tich manh vuon can tinh 1a:

Suyra OM =~32+9? =310 .

Trong dot hoi trai “Khi té1 18” dugce t6 chirc tai truong THPT X, Poan truong cé thuc hién
mot du an anh trung bay trén mot pano c6 dang parabol nhu hinh v&. Biét rang Poan trudng sé
yéu cAu céc 16p guri hinh dy thi va dén 1én khu vyce hinh chit nhat ABCD, phén con lai s€ duoc
trang tri hoa vin cho phu hop. Chi phi dan hoa vin 1a 200.000 déng cho mot m?* bang. Hoi chi

phi thap nhat cho viéc hoan tat hoa vin trén pano s& 1a bao nhiéu (1am tron dén hang nghin)?

A B

4m

D C

4m
Huwéng din giai

Dit hé truc toa do nhu hinh v&, khi d6 phuong trinh duong parabol c¢6 dang: y = ax” +b.




4m

Parabol cét truc tung tai diém (0;4) va cét truc hoanh tai (2;0) nén:

b=4 a=-1
= .
a2’ +b=0  |b=4

Do d6, phuong trinh parabol 1a y = —x*> +4.

Dién tich hinh phang gi6i han bai dudng parabol va truc hoanh la:

S, = Jz.(—x2 +4)dx :(—%3+4xJ

-2

32

Goi C(1;,0) = B(1:4-1") véi 0<1<2.
Tacé6 CD =2t va BC =4—¢*. Dién tich hinh chit nhat ABCD 1a
S,=CD.BC =2t(4—1*)==20"+81.

Dién tich phan trang tri hoa van la:

S:Sl—Sz:2—(—2t3+8t):213—8t+2.
3 3
1 12%6(0;2)
Xét ham s6 f(t):2t3—8t+? voi 0<t<2.Taco f'(1)=6"-8=0 < 32 :
t=——¢(0;2
=2(0:2)
Béng bién thién:
0 2
X \/g 2
f'(x) - 0 +

/) \ M/

9




2.

Cau 1.

m?, khi d6 chi phi thip nhét cho

Nhu vay, dién tich phan trang tri nho nhat 13 bang %

200000 ~ 902000 dong.

. , ~32
viéc hoan tat hoa van trén pano sé la: w

NHUNG BAI TOAN THUC TE SU DUNG PO THI HAM ELIP

Phwong phap
Buwée 1. Chon hé truc toa do, xac dinh Elip.
Buée 2. Tinh dién tich hinh phang giéi han db thi ham sé f (x) va cac duong dugc cho trong
bai toan.
Bude 3. Tuy theo thuc t& mdi bai, tinh dién tich theo yéu cAu.
Chu y Méu chét ctia van dé tinh dién tich Elip.ném ¢ khau chon h¢ truc toa dd phu hop. Nén

chon hé truc sao cho tam Elip ludn nam tring véi gbe O . Khi d6 ham s elip ludn c6 dang

2
X Yy
—2+b—2=1.

Q

Anh Toan c6 mdt céi ao hinh elip voi1 do dai truc 1on va do dai truc bé lan luot 14 100m va
80m. Anh chia ao ra hai phﬁn theo mdt duong théng tir mot dinh cta truc 16n dén mot dinh cia
truc bé (Bé réng khong ding ké). Phan rong hon anh nudi ca 14y thit, phan nho anh nudi ca
giéng. Biét 13i nudi ca l4y thit va 13i nudi ca giéng trong 1 nam lan luot 1a 20.000 dong/m” va
40.000 ddng/m”. Hoi trong 1 nam anh Toan c6 bao nhiéu tién 1ai tir nudi c4 trong ao dd noi
trén (Ldy lam tron dén hang nghin).
Hwéng din giai

Dinh hwéng: Ban chdt cia bai todn la tinh dién tich phan t6 mau,den (dwoc gidi han boi elip,
dé thi dwong thang). Ta chuyén bdi todn vé tinh dién tich hinh phang béi hai do thi ham sé
f(x),g(x) va truc Ox bang viéc chon hé truc toa dé phit hop

}.‘

B




2 2
bat hé truc toa do nhu hinh v&. Khi d6 phuong trinh elip 1a x_2 + Y _ 1
a

o
Phuong trinh Elip s& c6 tam Elip tring v6i gdc toa d6.( do Elip c¢6 tinh ddi ximg nén ta xét goc

phan tur thir nhét cia Elip khi d6 phuong trinh ¢ goc phéan tu thir nhat caa Elip 1a

1 2 2 1 2 2
=—\Ja* —(bx)" =—4/507 —(40
y ==’ ~(br) = =/50° ~(40x)

< e . L L1 .
Tur do6 ta s€ tim duoc dién tich cua Z .a0 la:

S, =5j05—101/502 —(40x)" dx = 5007 (m’ )

0
Sau khi tim duogc dién tich toan bd phﬁn ao ta s€ tinh duoc dién tich ph?m nuoi ca.

Dién tich toan bd a0 1a S = 7.40.50 = 200071'(1712)
Dién tich phan nudi ca giéng 1a §, = §_ S, oup = 5007 —1000(m2)

Di¢n tich phin nudi ca thit a S, =5 -, = 1500z +1000(m’)

Tién 14i tir nudi ca 1a 40000.5; +20000.5, ~137080000

Mot san choi danh cho tré em hinh chit nhat c6 chiéu dai 50m va chiéu rong 1a 30m nguoi ta
lam mot con dudng nam trong sin (nhw hinh vé). Biét ring vién ngoai va vién trong clia con
dudng 1 hai duong elip va chiéu rong cia mit duong 1a 2m . Kinh phi dé 1am mdi »1am
dudong 500.000 dong. Tinh tong sb tién 1am con dudng d6. (S6 tién dwoc lam tron dén hang

nghin).

30m

Huéng din giai
Dinh hwéng: Bai todn quy vé tinh dién tich hinh phang gi6i han béi hai elip dong tam ( tam
tring véi goc toa dg) y = f,(x) va y=f,(x) .

2
X

Goi S 1a dién tich cua elip (E) Z—ﬁ-% =ltaco S=rmab.
a




Cau 3.

a 2 2
Chang minh S = J‘b(\/lx—2 +\/1x—2J =rab
i a a

Xét hé truc toa d0 Oxy sao cho truc hoanh va tryc tung lan luot 1a cac truc ddi xung cua hinh
chit nhat trong d6 truc hoanh doc theo chiéu dai cta hinh chit nhat.

Goi (£ )1a elip 1on, (E,) 1a elip nho ta co:

2 2

(E) :2x—52+1y?:1:> Dién tich ctia n6 la S =7.25.15=375r.
2 2

(E,) :2x—32+1y? =1=> Dién tich ctia né la S, =7.23.13=2997.

Dién tich con dwong la 3757 —2997 =767.
Do d6 s6 tién dau tu 1a 767 *500.000 ~ 119320000 .

Nguoi ta can trong hoa tai phan dat nam phia ngoai duong tron tim gdc toa do, ban kinh bang

1 . .
ﬁ va phia trong cua Elip c6 d6 dai truc 16n bang 242 va truc nho bang 2 (nhuw hinh vé).

Trong mdi mot don vi dién tich can bon ( kg phéan hiru co. Hoi can st dung bao

100
2\/5—1)7z

nhiéu kg phan hiru co dé bon cho hoa?

-

Hwéng din giai
Dién tich hinh phang giéi han giita elip va duong tron chinh 14 dién tich hinh elip trtr dién tich

hinh tron.

2 2

e Phuong trinh elip ¢6 truc 16n 24 = 2+/2 , truc nho 26 =2 1a (E):%+yT=1.




Ap dung cong thirc dién tich S, = 7ab ta duoc S, = 2.

elip

1
e Phuong trinh duong tron (C) tAm 0(0;0) ban kinh R :ﬁ 1a (C):x?+y?% = %

Ap dung cong thtrc dién tich § —7R* = %

hinh tron

* Viy dién tich hinh phang § = S, - S

hinh tron

:7[\/5—2-
2

Do d6 khéi luong phan can bon (ﬂ' 2 —zj.& =50.

2) (2V2-1)7

+ Chitng minh céng thirc dién tich elip: S

2 2
p = 77ab Vi (E):%+y—2=1

yzéxla2 -x*,(y20)
a
y:—é\/az—x2 J(y<0)
a

f—g

, b
Do tinh déi xtmg nén S, =4= [Va’ —x’dx.
a

0
-
1

: m
3 : 2. A x=a=>shhu=1Dou=—
Dit x=asinu = dx =acosudu ; d6i can 7.

x=0=sinu=0=u=0

2

z
2 2 .2 2 « 2 2
NJa  —a sin“u.acosudu =a jxll—s1n u.cosudu =a

0
2
:a—{u+lsin2u}
2 2

C)ng An c¢6 mdt manh vuon hinh elip cé do dai truc 16n béng 16 m va dd dai truc bé béng 10m.

2

% (14 cos2u)du

1= cos’udu =

O o | N
S o | N
O 0 | Ny

2
aw
=T.V£1yS =zab.

elip —

z
2

0

Ong mudn trong hoa trén mot dai dat rong 8m va nhan truc bé cua elip 1am truc di xtmg ( nhu
hinh v&). Biét kinh phi dé trdng hoa 1a 100.000 dong / 1 m*. Hoi 6ng An can bao nhiéu tién dé
trdng hoa trén dai dit d6 (sé tién dwoc lam tron dén hang nghin).

—

Bm

3
Y

1"""-—-._____._.—-""'
Hwéng din giai

Xét hé truc toa do Oxy dit vao tdm khu vuon, khi d6 phuong trinh duong elip tam O 1a




i

2 2
X TV 5 \ PO . qs ‘ < dia gr
—+ Y _ 1 . Khi d6 dién tich manh vuon can tim dugc chia lam 2 qua truc 16n, goi dién tich 1

64 25
phanla S .
Khi d6 dién tich S ctia manh vudn bang 2 1an dién tich hinh phang gidi han boi truc hoanh, do

thi y = f(x) va hai duong théng x=-4x=4

3 4 2
=3 =2J\/36—x2 dx=S5= J‘1/25— 22: dx =38,2644591
-3 -4

Do d6 sb tién can dung 1a 100000.2.38,2644591 ~ 7653000 dong.

3. NHUNG BAI TOAN THUC TE SU DUNG PUONG TRON

Caul.

Phwong phap
Budc 1. Xac dinh Phuong trinh ciia dudng tron : (x— a)2 +(y —b)2 = R? . Dién tich toan phan
ctia duong tron : S =7R* .
Buée 2. Tron hé truc toa do dé dat duong tron va phac hoa phén mat phéng can tinh dién tich

duogc gidi han boi d6 thi hamsé y = f (x) va dudng tron.

Bude 3. Ta sir dung cong thuc tinh dién tich r( f(x)- g(x))dx dé tinh dién tich phan can

tinh.

Buwdéc 4. Tuy thude vao cau hoi dé két luan va dua ra két qua bai toan.

Mot bon hoa tai “Ho6i hoa xuan” duoc thiét ké nhu hinh v& bén dudi. Bon hoa duge gidi han
boi hai nhanh duong cong gdm mdt parabol va mot duong tron. Néu xét trén hé tryc dudi day
thi ta 6 phuong trinh hai duong 1an lugt 13 y = x> va y =+/2—x? . Dién tich bdn hoa bing

".':,'

1F A

-1 L] 1

NN




Cau 2.

by

-1 L] 1

Phuong trinh hoanh d6 giao diém: x> =v2-x> o x*=2-x’=>x’ =1 =>x==I.

1 1
Dién tich hinh phang can tim bang S = j(\/2—x2 —xz)dx = A—J.xzdx = A—%.
-1 -1

bat x:\/zsint:dx:x/fcostdt.Déican: x=—1:>t=—%; x=1:>t=%

Iy

V4

n 4 . 1
Ta co: A=2jcosztdx j (1+cos2t)dx t+s1n2t T,
T oz 2 T 2
= z :
vay s=Z41-2-%2. 1
2 3 23

Mot logo quang céo hinh tron dugc son hai mau. Hiy tinh dién tich phan duoc son mau nhu
hinh v&. Biét rang logo duoc thiét ké 16n 1a hinh tron c6 ban kinh 2m c¢6 hai phan duogc gidi
han boi 2 parabol giéng nhau va tiép xtc dinh nhu hinh v&, mdi parabol cit duong tron tai 2

diém cach nhau 2m.

A.7z+g. B. 2n——. C.rt——. D. 27r+g.
3 3 3 3

Loi giai




Cau 3.

| i

Dit hé truc toa do nhu hinh v&. khi d6 ta c6 phuong trinh duong tron 1a x* + y* =2 va parabol
phia trén 1a y = x* (do di qua cac diém (l;l) va (—l;l) )

Dién tich hinh phang can tim bang;
5 1 1
s=x(+2) —ZI(\/2—x2—x2)dx :27z—2A+2jx2dx:27z+g—2A.
-1 -1
bat x=+/2sint = dx =2 costdt . Ddi can: xz—l:t:—%; le:t:%

i
4

i .
Tacod: A=2 | cos’tdx = I (1+cos2t)dx = (t+ szztj

=74,
2

Vs
4

J>"§"—..M>1

Vay S =2ﬂ+f—2(1+1j=7z—3.

3 2 3
Mot cong chao duoc thiét ké gom hai cung tron c6 ban kinh 1an luot 13 1 va 5 c6 tdm cach
nhau 3m. Phan chan cong 1a dudng thiang di qua tAm cung tron nhé va vudng goc voi doan ndi
tam cta hai cung tron (tham khao hinh v&). Tinh dién tich phan bé mat cua cong.

Ay

A
4

A. 9,61. B. 9,63. C. 19,22. D. 18,22.




Cau 4.

~ 4R N
A AT ) 7 N

Chon hé tryc toa d§ nhu hinh vé ta c6 hai duong tron chira hai cung tron c6 phuong trinh lan

lugt1a x* +(y+3)" =25 va x> +y? =1.
y=0
Giai hé ta co x=%4.
+(y+3) =

Nura duong tron nho bén trong c6 dién tich %

Ntra duong tron trén cua (C1 ) c6 phuong trinh y = -3++/25—x7
4

Dién tich hinh phang can tim bang S = J‘ (—3 +4/25-x" )dx —% .
-4

Dung may tinh dé tim két qua ta co S =9,61.
Mot khoang dat duge tréng co ¢o dang hinh tron ban kinh 3m. Mot chi bo dugc cdt mot soi
day dai & mot cai coc cach tim khoang dat trong c6 mot doan 4m, biét rang cha bo vion ngudi
hét ¢& cach coc khoang 2m. Héi dién tich cé bi chu bo an mét 13 bao nhiéu?(lam tron dén chir
s6 thap phan thi hai )
A. 3,98. B. 3,9. C. 1,99. D. 1,94.

Loi giai
Chen C.

[ Vi

“-‘J-‘.




|

Dit hé truc toa do nhu hinh V&, ta c6 phuong trinh hai dudng tron 1an lugt 1a (C,):x* +3° =9
va (G,):x? +(y—4) =4.

X +y*=9 , 315
) 5 taco x== .
X +(y—4) =4

Giai hé phuong trinh {

Nura dudng tron phia trén cia (C,) c6 phuong trinh y =+v/9—x’ .

Nura dudng tron phia dudi cua (C, ) c6 phuong trinh y=4—+/4—x* .

Wis
8
Dién tich hinh phang can tim bang S = j (\/9 —x* —4+4—x’ )dx .
315

8
Dung may tinh dé tim két qua ta co: S ~1,99.

2

Caus. Cho (H ) 1a hinh phang giéi han boi hai parabol y = x? ; V= N % , cung tron c¢6 phuong trinh

y=~4-x* (v6i 0<x<2) (phin to dam trong hinh v&). Dién tich cta (H) bing

—/

xh_
-2 -1 [1] 1 1 -
AT B~ c 2z 8 3 2 8 3
6 3 3 9 6 3 9 6
Loi giai
Chon B.
dy /
1_
xh_
—IZ —Il [1] i é -

Xét cac phuong trinh hoanh d6 giao diém véi 0< x <2




i

Cau 6.

2 4
x?: 4-x’ @%z4—x2:>x2:3:>x:x/§.
xzx/§= 4-x* ©3x*=4-x"=>x=1=>x=1.

Dién tich hinh phiang can tim bang

Dit x=2sin¢ = dx =2costds. D6i can: x=1:>t=%; x=x/§:>t=%

3 3 N
Ta co: S=4J‘c052tdx:4.|. Icos2t dx =2 t+sm21 =2 £+£—£—£ =z
z o 2 2 )= 3 4 6 4 3

Cho (H) 1a hinh phing gi6i han boi dudng thing y =—x+2+/2 ; cung tron ¢6 phuong trinh

y=~4-x> (voi J2<x< 2) va tryc hoanh (phan t6 ddm trong hinh v&). Dién tich ctia (H )

béng

A 2——. B.2——. C.2+—. D.2——.




Cau 7.

Duya vio hinh vé ta thiy duong thing chinh 1a tiép tuyén ciia cung tron tai diém c6 hoanh do

bing /2.

2
Dién tich hinh phang can tim bang S = \/52\/5 - J. Véd-x*dx =1-4.

7
Pt x =2sins = dx =2 costds . Péi can: x:ﬁ:t:%; x:2:>t:%
3 3 NPT
Ta c6: A:4jcos2tdx=4j 1Hcos 2 4 — 9 pp Sy ofr oz 1) 7w
V.4 V.4 2 2 i 2 4 2 2
4 4 4
Vay S:l—(f—ljzz—f.
2 2

Cho tam giac vuéng can ABC tai A ¢c6 BC=4. Goi H la chan duong cao ha tr 4, dung
duong tron duong kinh AH . Tinh dién tich hinh phang giéi han boi dudng tron nam trong tam
giac

A 1-Z B.1+Z. c.—+Z. )
2 2

Chon hé truc toa dd nhu hinh v& ta c6 dudng tron c6 phuong trinh x° + ( y —1)2 =1; canh AC

nam trén dudng thing c6 phuong trinh y=—x+2.




Cau 8.

Do tinh ddi xtmg cta hinh v& ta chi can tinh 2 1an phan dién tich bén phai truc tung.
Nira duong tron dudi c6 phuong trinh y =1-~/1-x" .
Phuong trinh hoanh do giao didm 1-v1-x> =—x+2 < x =1

Dién tich hinh phang can tim bang

S:2j.(—x+2—l+x/l—x2)dx = (~x* +2x)‘;+2j\/1—x2dx —1+24
0 0

o . 2+ A T
bat x=sint = dx=costdt. Poicin: x=0=¢=0; x:1:>t:3

z
2

2 2 1 02
Ta co: A:J.cosztdx :J’(dex :_(t+81n t)
0 0 2 2 2

z
T

0

T
Vay S=1+—.
ay 5

Mot manh vuodn hinh tron tim O ban kinh 6m . Ngudi ta can trong cdy trén dai dat rong 6m
nhan O 1am tim ddi xtng, biét kinh phi trong cay 1a 70000 dong/n?. Hoi can bao nhiéu tién
dé trong cay trén dai dat 46 (so tién duwoc lam tron dén hang don vi)

N

6m

\/
Huwéng din giai
Xét hé truc toa do oxy dat vao tdm khu vuon, khi dé6 phuong trinh dudong tron tam O 1a

x* +y? =36 . Khi d6 phan nira cung tron phia trén truc Ox c6 phuwong trinh
y=v36-x" = f(x)

Khi d6 dién tich S ctia manh dét bang 2 1an dién tich hinh phéng gi6i han boi truc hoanh, d thi

y = f(x) va hai dudng thang x=-3;x=3

3
:>S:2I\/36—x2dx218\/§+12n
-3

Do d6 s6 tién can ding 1a 70000.5 = 4821322 ddng.
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