CHUYEN DPE IV — NGUYEN HAM — TICH PHAN

IV NGUYEN HAM
TICH PHAN

BAL NGUYEN HAM

| CHUONG |

@ LY THUYET.

1. NGUYEN HAM CUA MOT HAM SO: Cho ham s f (x) xac dinh trén mét khoang K (hodc mot
doan hodc mot nira khoang). Ham s6 F (x) duogc goi 1a nguyén ham cua ham sé f (x) trén K
néu F'(x)zf(x) voi moi x thude K.

Truong hop K =[a;b] thi cac dang thie F'(a) = f(a) va F' (b) f(b) dwoc hiéu la
dao ham bén phai tai diém x = a va dao ham bén trai tai diém x = b clia ham sb F(x), tic la

i 0y va gy P )

Gia sir ham s6 F (x) la mot nguyén ham cua f (x) trén K . Khi do:
a) Vi mdi hang s6 C, ham s F(x) + C cling 12 mdt nguyén ham cua f(x) trén K ;
b) Néu ham s6 G(x) la mt nguyén ham cua f (x) trén K thi ton tai mot hang s C sao cho
G(x)zF(x)+C voimoi xe K .
Nhu vay, néu F (x) la mot nguyén ham cua f (x) trén K thi moi nguyén ham cua ham s6
f(x) trén K déu co dang F(x)+ C.Tagoi F(x)+ C1a ho cac nguyén ham cia f(x) trén
K ky higu boi [ f (x)dr=F (x)+C.
Chuy:
a) Bé tim ho cac nguyén ham (goi tit 1 tim nguyén ham) ciia ham sé f (x) trén K , ta chi can
tim mt nguyén ham F(x) cua f(x) trén K va khi d6 If(x)dx =F(x)+C, C lahingsb.
b) Nguoi ta ching minh duoc rang, néu ham sé f (x) lién tuc trén khoang K thi f (x) co
nguyén ham trén khoang do.
¢) Biéu thirc f(x)dx goi 1a vi phan ctiia nguyén ham F(x) , ki hiéu la dF(x) . Vay
dF(x) = F'(x)dx = f(x)dx
d) Khi,tim nguyén ham ctia mot ham s6 ma khong chi 16 tap K , ta hiéu la im nguyén ham cia
ham so6 do trén tap xac dinh cua no.

2. TINH CHAT CO BAN CUA NGUYEN HAM.
Cho f(x),g(x) 1a hai ham s lién tuc trén K . Khi do:

a) [kf (x)dx = k[ f(x)dx v6i moi sb thuc k Khac 0.
Suy ra j [k.f(x)+1Lg(x)]dx =k j F(x)dx+ lj g(x)dx
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b) [[ /()% g(x)hx = [ f(x)dxt [ g(x)dx.

3. NGUYEN HAM CUA MOT SO HAM SO THUONG GAP

a) Nguyén ham ciia ham s6 lity thira
Hamsd y= x* , Vo1 o e R, dugc goi 1a ham sb Iy thura.

Tap xac dinh cia ham s6 iy thua Yy = x* tuy thudc vao gia tri cua . Cu thé:
+) V6i o nguyén duong, tap xac dinh 1a R.

+) V&i o nguyén am hoac o =0, tap xac dinh la R\{O} =R".
+) Vi o khong nguyén, tap xac dinh 1a (0; +oo)

!
+) Ham s6 liiy thira ¥ =Xx" (v6i ot€R) ¢6 dao ham tai moi diém x>0 va (x*) =aux

o-1

a+l

X

Tird6 ta c6: [x“dr=——+C (a#-1); j9=1n|x|+c(x¢0)
X

a+1
b) Nguyén ham ciia ham s lrong gidc

Icosxdxzsinx+C

jsinxdxz—cosx+C

dx=tanx+C Véi x¢%+k7r

I ‘12 dx=-cotx+C Vobi x#kx
sin” x

¢) Nguyén ham ciia ham so mii:

J.exdxzex+C
J.axdxz @ +C (0<a=1)
Ina

<‘ HE THONG BAI TAP TOAN THUC TE.

Cau 1:

Cau 2:

Cau 4:

Cau 5:

Mot 6 to dang chay v6i van toc 70km / h thi him phanh va chuyén dong cham dan déu véi toc

d6 v(t) =-10¢+30 (m / s). Tinh quang duong 6 t6 di duoc sau 3 gidy ké tir khi ham phanh?
Ban Huyén chay thé duc budi sang véi a(t) = —%ﬁ + %ZZ (m/s),trong do ¢ 1a khoang thoi gian tinh

tir I xuét phat. Vao thoi diém t =5 (s) sau khi xut phat thi van tdc clia ban Huyén dat duoc béng bao
nhiéu?

Mot vién dan duoc ban 1én theo phuong thiang dung tir mat dat. Gia st tai thoi diém t gidy (coi
1a thoi diém vién dan duge bén 1én), véan toc ciia né duoc cho boi v(1)=24,5-9,8t(m/s).
Tinh quing duong (mét) vién dan di sau 2 gidy dau.

Ban An ngdi trén may bay di du lich thé giéi van téc chuyén dong cia may bay la
v(t) =37 +5 (m/s) . Quing duong may bay di duoc tir gidy thir 4 dén gidy thir 10 1a

Mot 6 to dang chay véi van tbc 36km/h thi ting toc chuyén dong nhanh dan véi gia toc

t , A A o aia R P W I
a(r)=1 +—(m/s2). Tinh van toc ctia 6 td sau 6 gidy ké tir khi 6 t6 bat dau ting toc.
3
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Cau 9:

Cau 10:

Cau 11:

Cau 12:

Cau 13:

CHUYEN PE IV — NGUYEN HAM — TICH PHAN

Theo nghién ctru thi trudng, sau ¢ nam tir ndm dau tién von dau tu ctia mot doanh nghiép phat

sinh loi nhuan véi toc do dugc tinh xap xi béi cong thire P'(¢)=125+¢>( triéu dong/ ndm). Loi

nhuén ctia doanh nghiép duoc tinh theo cong thirc nao dudi day?

Trong mot dot xa 1ii, nha may thay dién A d3 x4 1 trong khoang 35 phut véi toe d6 luu luong

nudc tai thoi diém ¢ gidy la f(¢)=20¢+450(m’ /s). Sau thi gian xa i trén thi hd nuéc cia

nha may da thoat di mét lugng nude la:

Mot chiéc 6 t6 chuyén dong véi van toc v(¢) (m/s), c6 gia toc a(t)='(t)= il (rn/sz) . Biét
r+

van toc cta 0 t6 tai gidy th 6 bang 6 (m/s) . Tinh vén tc ctia 6 t0 tai gidy thir 20.

Mot 6 to dang chay voi toc do 62 km/h thi nguoi 14i xe bt ngd phat hién chudng ngai vt trén

duong. Nguoi 1ai xe phan tmg mot gidy sau d6 bang cach dap phanh khan cap. Ké tir thoi diém

ndy, 6 to chuyén dong chm dan déu véi toe dd v(r)=—-8¢+20 (m/s), trong d6 ¢ 1a thoi gian

tinh bang gidy ké tir luc dap phanh. Goi s(¢) 1a quing dudng xe 6 t di dugc trong 7 (s) ké tir

lac dap phanh. Tinh quang duong 6 t6 di dugc trong 2 gidy dau keé tir luc dap phanh.

M5t vién dan duoc ban théng dtng 1én trén tir d§ cao Im. Gia st tai thoi diém ¢ giay (coi t =0

1a thoi diém vién dan dugc ban 18n), van tdc ctia né duge cho boi v(t)=25-9,8t (m/s).DJ cao

ctia vién dan (tinh tir mat dat) dat gia tri 16n nhét 1a

Tai mot khu di tich vao ngay 1& hoi, nguoi ta tinh duoc tbc do thay doi lugng khach tham quan

dugc biéu dién bang ham sb Q'(¢)=4¢ —72¢* +288¢, trong d6 ¢ tinh bang gid (0<¢<13),

©O'(¢) tinh bang khach/gid. Sau 2 gi¢r da c6 500 ngudi c6 mit.

a) Xac dinh ham s6 Q(¢) biéu dién luong khéch tham quan di tich.

b) Xéc dinh thoi diém ma luong khach tham quan 16n nhét.

¢) Tim thoi diém ma toc d6 thay dbi lwong khach tham quan 14 16n nhét?

Mbt 6 t6 dang chay v&i van toc 10 (m/s) thi nguoi l4i xe dap phanh. Tir thoi diém d6, 6 to chuyén

dong cham dan déu véi van toe v(t)=—2¢+10 (m/s), trong do r la khoang thoi gian dugc tinh

bang gidy ké tir luc bat dau dap phanh. Tinh quang duong 6 to di chuyén duoc trong 8 gidy cudi

cung.

Muec nudce trong hd chira ciia nha may dién thiy tridu thay ddi trong sudt mot ngay do nudc chay

ra khi thiy triéu xudng va nude chay vao khi thiy triéu 1én (nhu hinh v&). Téc do thay ddi cua

. 1 .
muc nudc duge xac dinh boi ham so h'(t)zﬁ(t2—17t+60), trong d6 ¢ tinh bang gio

(0<t<24), h'(r) tinh bing mét/gi¢. Tai thdi di€m ¢ = 0, myc nude trong hd chira cao 8m . Muc

nude trong hd cao nhat 1a M va thip nhét 1a m . Tong M + m bang:

il My

l|"'I|'|||l digm

WLty trici réﬂg

el ~ A L0111 T

Bap
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Cau 14:

Cau 15:

Cau 16:

Cau 17:

Cau 18:

Cau 19:

Cau 20:

CHUYEN DPE IV — NGUYEN HAM — TICH PHAN

Mot vat chuyén dong trong 4 gio voi van toc v(km/h) phu thudc vao thoi gian 7(h) c6 do thi
van tbc 1a mot dudong parabol ¢ dinh 7(3;10) va truc di ximg vudng goc vai truc hoanh nhu
hinh v&. Tinh quing duong vat di chuyén dugc trong nira thoi gian sau cta chuyén dong do (két
qua 1am tron dén hang phan chuc va tinh theo don vi km)

vt

10F---

1

I
I
I
I
I
I
I
I
I
I
1
1
1
1
1
3

o t

Mot bac thg x&y bom nudc vao bé chta nude. Goi h(t) 14 thé tich nudc bom duoc sau ¢ giay.
Cho h'(t)=3at* +bt (m3 /s) va ban dau bé khong c6 nude. Sau 5 gidy thi thé tich nudc trong
bé 14 150m° . Sau 10 gidy thi thé tich nudc trong bé 1a 1100m>. Hoi thé tich nudc trong bé sau
khi bom dugc 20 gidy 1a bao nhiéu.

Mot 6 t6 dang chay voi toc do 62 km/h thi nguoi 1ai xe bt ngd phat hién chudng ngai vt trén
duong. Nguoi 1ai xe phan Gmg mot gidy sau d6 bang cach dap phanh khan cap. Ké tir thoi diém
ndy, 6 to chuyén dong cham dan déu véi toc d§ v(¢)=—-8¢+20 (m/s), trong d6 ¢ 1a thoi gian
tinh bang gidy ké tir luc dap phanh. Goi s5(¢) 1a quing dudng xe 6 to di dugc trong 7 (s) ké tir
lac dap phanh. Tinh quang dudng 6 t6 di dugc trong 2 gidy dau ké tir lac dap phanh.

Mot vién dan duogc ban thang ding 1én trén tir 46 cao 1m. Gia sir tai thoi diém ¢ gidy (coi £ =0
1a thoi diém vién dan duoc bén 1én), van tée cia nd dugc cho boi v(t)=25-9,8t (m/s). DG cao
clia vién dan (tinh tir mat dat) dat gia tri 16n nhét 1a

S6 dan caa mot thi tran sau ¢ nam ké tir ndm 1990 duge ude tinh theo mot ham sd theo thoi gian

£(¢) (f(#) duge tinh bang nghin ngudi). Biét rang f'(¢) = (nghin ngudi/nam) biéu

£ +4t+4
thi téc do tang dan s6 cua thi tran. SO dan cua thi trdn d6 vao nam 2035 1a bao nhiéu? (két qua
liy chinh xac dén hang phan trim) biét dan s cua thi trdn d6 nam 1990 14 3 nghin ngudi.

Goi h(t) (m) la muyc nuéc & bdn chira sau khi bom nudc duge ¢ gidy. Biét ring
1 \ I A A A e ) 1 I ) 5 A . 7
h(t)= gi/; (m/s) va lic dau bon khong c6 nude. Tim mirc nude & bon sau khi bom nude

dugc 6 gidy (1am tron két qua dén hang phan tram).
Goi h(r)1a chiéu cao cuia cdy keo (tinh theo mét) sau khi trong ¢ nam. Biét ring nim dau tién
A ~ - A A J4 < R re LA A 1 r -
cdy cao 1,5m, trong nhitng nam tiép theo, cay phat trién voi toc d¢ 4'(¢) = ? (mét /nam). Sau
t

bao nhiéu nam cay cao dugc 3m.
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Cau 21:

Cau 22:

Cau 23:

Cau 24:

Cau 25:

Cau 26:

Cau 27:

Cau 28:

Cau 29:

CHUYEN PE IV — NGUYEN HAM — TICH PHAN

Mot quan thé vi khuan ban dau gém 500 vi khuan, sau d6 bat dau ting truong. Goi P(t) la sb
luong vi khuan cta quan thé dé tai thoi diém ¢, trong d6 ¢ tinh theo ngay (0<¢<10). Toc do
tang trudng cua quan thé vi khuan d6 cho boi ham sb P'(t) =kt , trong do & 1a hing sb. Sau 1

ngay, s6 lwong vi khuan ctia quan thé d6 da tang 1én thanh 600 vi khuan. Tinh s6 luong vi khuan
ctia quan thé do sau 9 ngay.
(Nguon: R. Larson and BEdwards, Calculus 10e, Cengage 2014).

. Lz 4 \
M0t dan con tring, ¢ ngay thir 7 ¢6 s luong 1a K (¢). Bict K'(¢) = 00;) va ban dau dan con

1+ —
2

trang ¢6 50.000 con. Hoi sau 10 ngay thi dan c6 khoang bao nhiéu con? (lam tron két qua dén
hang don vi).

Mot vat chuyén dong voi van tdc ban dau 1a S(m / s) va co gia tde duge xac dinh boi cong thirc

a(r)= t%(m / s* ) Tinh van toc ctia vat tai gidy tha $20$(1a tron két qua dén hang don vi).

Mot chiée 6 t6 dang chay véi van toc 15m/s thi nguoi lai xe hdm phanh. Sau khi him phanh, 6
t6 chuyén dong cham dan déu voi van toc v(t) = —3t+15(m/s) , trong @6 ¢ (gidy). Héi tu luc
ham phanh dén khi dimg han, 6 t6 di chuyén dugc bao nhiéu mét?

Mot xe 6 t6 sau khi chd hét dén do da bat dau chuyén dong véi van tde duoc biéu thi bang do thi
1a duong cong parabol nhu hinh bén duéi. Biét ring sau 5 phut thi xe dat dén van tdc cao nhat
1000 m/phit va bat dau giam vén tdc, di dugc 6 phut thi xe chuyén dong déu.

1000

=
10 ¢

Hoi quing duong xe di di dugc trong khoang 10 phit dau tién 14 bao nhiéu?

Mot vat chuyén dong véi gia toc duoc cho béi ham sb a(t)=—1*+ 2t(m / sz) . Tai thoi diém
t=0 vat c6 van tbc 36 m/s. Tinh gia tc cua vat tai thoi diém vat ding lai.

Tai mot 18 hoi dan gian hang nam, tbc d6 thay doi luong khach tham du duoc biéu dién bang
ham sé Q'(t)=8r—144¢* +576¢ , trong do ¢ tinh bang gid (0<r<20), Q'(¢) tinh béng
khach/gio. Sau 1 gid da c6 300 ngudi b6 mat. Hoi sé lwong khach tham dy dong nhét trong vong
20 gio 1a bao nhiéu?

Cay ca chua khi tréng c6 chiéu cao 5 cm. Tdc do ting chibu cao ciia ciy ca chua sau khi trong
duoc cho boi ham sb v(t) =—0,1£’ +¢*, trong d6 ¢ tinh theo tuén, v(t) tinh béng centimét/tuan.
Goi h (t) 1a d6 cao cua cdy ca chua & tuan thir 7. Vo thoi diém ciy ca chua d6 phat trién nhanh
nhat thi ciy ca chua cao bao nhiéu centimét?( 1am tron két qua dén hang phan tram).

Mot chat diém dang chuyén dong véi van tdc Vo = 15(m/s) thi tang toc voi gia toc

a(t)=1+4t(m/s* ). Tinh van téc chit diém d6 tai gidy thtr 3 ké tir lic bt dau tang vén tdc.
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Cau 30:

Cau 31:

Cau 32:

Cau 33:

Cau 34:

Cau 35:

CHUYEN PE IV — NGUYEN HAM — TICH PHAN

Mot vat chuyén dong voi ham sb gia toe 1a a(t). Biét rﬁng dd thi ham s a(t) trén doan [0; 6]
duogc cho nhu hinh duéi day va van tdc tai thoi diém 7=0 1a v(0)=1(m/s).

Y

o

- - - — —

6

Tai thoi diém ¢ =6 gidy, van toc cua vat 1a bao nhiéu?( 1am tron két qua dén hang phéan nghin).
Doanh thu ban hang ctia mot doanh nghiép khi ban mot loai san pham la sb tién R(x) (triéu
ddng) thu duge khi x don vi san phidm duoc ban ra. Téc d6 bién dong (thay d6i) cua doanh thu
khi x don vi san pham da duge ban 1a ham s6 M, (x)=R'(x) . Dai dién ctia doanh nghiép cho
biét toc dd bién doi cua doanh thu khi ban mot loai san phdm dugc cho béi M, (x)=500-0,1x
, 6 d0 x 1a sb lugng san pham da ban. Tim doanh thu ctia doanh nghiép khi da ban 2000 san
pham.

Mot vién dan duge ban 1én troi voi van toe 1 72m /s bit dau tir d6 cao 2m . Hay xac dinh chiéu
cao ciia vién dan sau thoi gian 55 ké tir luc ban biét gia tdc trong truong 13 9.8m / s>

Mot bac the xdy bom nuéce vao bé chita nuée. Goi /(¢) 1a thé tich nude bom duoc sau ¢ gidy.
Cho h'(t)=3at* +bt (m3 /s) va ban dau bé khong co nudc. Sau 5 gidy thi thé tich nudc trong
bé 14 150m° . Sau 10 gidy thi thé tich nudc trong bé 1a 1100m° . Hoi thé tich nudc trong bé sau
khi bom dugc 20 gidy.

Vao nam 2014, dan s6 nudc ta khoang 90,7 triéu nguoi. Gia s, dan s6 nudc ta sau ¢ nam duge
xéc dinh boi ham s S(¢) (don vi: triéu ngudi), trong d6 téc d¢ gia tang dan s6 duge cho boi
S'(1)=1,2698.""*, voi t 1a s6 nam ké tir nam 2014, S'(¢) tinh bang triéu nguoi/ nam.

a) S(¢) 1a mot nguyén ham cua S'(¢).

b) §(1)=90,7.e""* +90,7.

¢) Theo cong thirc trén, toc d6 ting dan s6 nude ta nam 2034 (lam tron dén hang phan mudi
cua tri¢u nguoi/ nam) khoang 1,7 tri€u nguoi/ nam.

d) Theo cong thirc trén, dan s6 nude ta nim 2034 (lam tron dén hang don vi cua triéu nguoi) 1a
khoang 120 triéu nguoi/ nam.

Mot vat chuyén dong vai gia tdc a(f) = 4cost (m/s*). Tai thoi diém bat dau chuyén dong, vat co
van tdc bang 0.

a) Van tdc cua vat dugc biéu dién boi ham sb v(¢) =4cost (n/s).

4 . v ge R VN
b) Vén toc cua vat tai thoi diém ¢ = " la 2m/s.
C e e R T . J4 , v AL LA ) Ap 1
¢) Tai thoi diém ¢ = " (s) sau khi xuat phat thi van toc cua vét 1a ~/2m/s

d) Gia tdc cta vt tai thoi diém t=% (s) 1a 242 (m/s?)
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Cau 36:

Cau 37:

Cau 38:

Cau 39:

CHUYEN PE IV — NGUYEN HAM — TICH PHAN

Mot chiéc xe dang chuyén dong déu véi toc dd v, =15m /s thi gip chudéng ngai vat réi phanh
gp v6i gia toc khong doila a=-3 m/s*. Kihiéu v(¢) 1a toc d¢ cia xe, a(t) 1a gia tdc xe, s(¢)
1a quing duong xe di dugc cho dén thoi diém ¢ gidy ké tir lac phanh xe. Xét tinh dung — sai cia
cac ménh dé sau.

a) v(t)=d'(1).

b) a(t)=s"(1).

¢) Tinh tir lac phanh xe, sau 4 gidy thi xe dimg han.

d) Quing dudng xe di duoc tinh tir lac phanh xe dén khi dimg han ndm trong khoang tir 35 mét
dén 40 mét.

Trong thi nghiém nuoi céy mot loai vi sinh vat, ki hiéu f (t) la téng sb lugng vi sinh vat sau ¢
gio. Biét rang sau 3 gid dau tién thi tong s6 lwong vi sinh vét 1a 50 con. Trong 7 gid tiép theo, s6
luong vi sinh vat thay doi voi toe do f7(¢t)=1" -8t (con/gid).

3
a) Ho nguyén ham cta f'(¢) 1a %—SIZ +C (CeR).
b) S6 luong vi khuén tang lién tuc trong khoang tir 3 gio dén 10 gio sau thoi diém lam thi
nghiém.
¢) S lugng vi khuan 1a nhé nhét sau 8 gio tinh tir lac bat dau lam thi nghiém.
d) Sau 6 gio thi s6 lugng vi khuan 13 5 con.
Mot qua ciu long dugc danh lén tor d§ cao 2,2m voi van tdc duge tinh boi cong thuc

v(t) =-0,8t+4,16 (m/s).

a) Cong thtrc tinh d6 cao ctiia qua clu theo ¢ 1a h(t) =—0,4¢ +4,16t +2,2(m) .
b) Qua cau dat do cao cao nhét tai thoi diém ¢ =5, Z(S) .

¢) P6 cao cao nhat ctia qua cau bang 13,016 (m) .

d) Thoi diém qua cau cham dat 1a 1 =10,5 (s).

Cay KEO LAI 1a mot trong cac loai cay khong chi 1a nguyén liéu gidy quan trong ma con 1a loai
cdy cung cap gd nguyén liéu cho cac nganh khac nhu ché bién van nhan tao, ché bién d6 moc
xuét khau, gd bao bi, gd xay dung. Cay phat trién v6i téc d6 nhanh. Ki hiéu 4(x) la chiéu cao

clia mot cdy (tinh theo mét) sau khi trong x nim. Biét rang sau nim dau tién cay cao 8m .Trong
< K A e < R £ A A 9 =
10 nam ti€p theo cady phat trién vdi toc do h'(x) =— (m/nam).
X

a) Biéu thirc cua h(x) la: h(x) = 9ln(x) +C.

b) Sau 3 ndm cay cao 20m .

¢) Tdc do phat trién cua cdy trong 10 ndm dau s& giam dan.

d). Nguoi ta thuong thu hoach cay KEO LAI khi n6 c6 d cao trong khoang tir 26 dén 28
mét. Vay d6 1a 8 hoac 9 nam sau khi tréng.
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CHUYEN DE 1V —- NGUYEN HAM — TICH PHAN
Cau 40: Mot em bé ném mot vién bi lan trén san nha. Vién bi chuyén dong cham dan déu véi toc do
v(t)=9-2¢(m/s), trong d6 ¢ 1a thoi gian tinh bang gidy ké tir luc tha bi. Goi s(¢) 1a quang

dudng vién bi lan duoc trong ¢ (gidy) ké tir lac ném bi.

a) s(t)=9r—1.

b) Vit chuyén dong véi gia toc la a(t) =2 (m /s’ )

¢) Quang duong vién bi lan dugc trong 3 gidy dau tién 14 18m .

d) Quang dudng vién bi lan dugc tir lic em bé ném bi dén khi dimg han 1a 36m .

Cau 41. M6t van dong vién dién kinh chay véi gia toc 4 ()= —21—4t3 + %tl (m /s? ) ,itrong do ¢ 1a khoang

thoi gian tinh tir lac xuat phat.
. ) g 1
a) Phuong trinh vén toc ciia van dong vién dién kinh la: v(r) = —9—t4 +it3 (m/s)

b) Phuong trinh quing dudng clia van dong vién dién kinh 1a: § (t) = —ﬁf +&t4 (m)

¢) Quang dudng van dong vién chay duoc trong 5 gidy dau tién 1a 9,57(m)
d) Quang dudng van dong vién chay dugc cho dén lic dimg chuyén dong 1a 52,08(m) (Lam
tron dén chit s6 thap phan thir hai).
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CHUYEN DPE IV — NGUYEN HAM — TICH PHAN

IV NGUYEN HAM
TICH PHAN

BAL NGUYEN HAM

| CHUONG |

<0> LY THUYET.

1. NGUYEN HAM CUA MOT HAM SO: Cho ham sb f (x) xac dinh trén mot khoang K (hoac mot
doan hodc mot nira khoang). Ham s6 F (x) dugc goi 1a nguyén ham ctua ham sé f (x) trén K
néu F'(x):f(x) vGi moi x thude K.

7. Truong hop K =[a;b] thi cac ddng thic F'(a) =f(a) va F'(b)=f(b) dwoc hiéu la
dao ham bén phai tai diém x =a va dao ham bén trai tai diém x = b clla ham sé F(x), tee 1a

Iim+w =f(a) va fing_Lg(b) =f(b).

Gia sir ham sé F (x) la mot nguyén ham ctia f (x) trén K . Khi do:

a) V6i mdi hang s6 C, ham s F(x) + C ciing 1a mgt nguyén ham cua f(x) trén K ;

b) Néu ham s6 G(x) la mot nguyén ham cua f (x) trén K thi ton tai mot hang s C sao cho
G(x)zF(x)+C voimoi xe K.

Nhu vay, néu F (x) la mot nguyén ham cua f (x) trén K thi moi nguyén ham ciia ham s
f(x) trén K déu co dang F(x)+ C.Tagoi F(x)+ C1a ho céc nguyén ham cua f(x) trén
K ky higu boi [ f (x)dr=F(x)+C.

Chuy:

a) Bé tim ho cac nguyén ham (goi tit 1a tim nguyén ham) ciia ham sé f (x) trén K , ta chi can

tim mt nguyén ham F(x) cua f(x) trén K va khi d6 If(x)dx =F(x)+C, C lahéingsb.

b) Nguoi ta ching minh duoc rang, néu ham sé f (x) lién tuc trén khoang K thi f (x) co
nguyén ham trén khoang do.

¢) Biéu thirc f (x)dx goi l1a vi phan ctia nguyén ham F (x) , ki hiéu la dF (x) . Vay

dF(x) = F’(x)dx = f(x)dx .

d) Khi tim nguyén ham ctia mot ham sé ma khong chi rd tdp K, ta hiéu la tim nguyén ham cta
ham s d6 trén tap xac dinh cua no.

2. TINH CHAT CO BAN CUA NGUYEN HAM.
Cho f(x),g(x) 1a hai ham s6 lién tuc trén K . Khi do:
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CHUYEN PE IV - NGUYEN HAM — TICH PHAN
a) [kf (x)dx = k[ f(x)dx v6i moi sb thuc k khéc 0.
Suy raj[k. ) +Lg(x))dx =k j F(x)dx+ lj g(x)dx
b) [[ /()% g(x)hx = [ f(x)dxt [ g(x)dx.

3. NGUYEN HAM CUA MOT SO HAM SO THUONG GAP

a) Nguyén ham ciia ham sé liy thira

Hamsd y= x* , Vo1 o e R, dugc goi 1a ham sb Iy thura.

Tap xac dinh cia ham s6 iy thua Yy = x* tuy thudc vao gia tri cua . Cu thé:
+) Véi o nguyén duong, tap xac dinh 1a R.

+) V&i o nguyén am hoac o =0, tap xac dinh la R\{O} =R".
+) Vi o khong nguyén, tap xac dinh 1a (0; +oo)

a-1

!
+) Ham s0 iy thira Y = x* (voi aeR) c6 dao ham tai moi diém x >0 va (x“) =0oLx

a+l

X

N . p dx
Tir dé6 ta c6: '[x dx:a+1+C (a=-1); I?:1n|x|+C (x#0)
b) Nguyén ham ciia ham s6 hrong gidc

Icosxdxzsinx+C

J.sinxdxz—cosx+C

J. 12 dx=tanx+C V(’yix:t%+k7r

1 .
I ——dx=—cotx+C V&i x#kx
sin” x

¢) Nguyén ham ciia ham sé mii:
J.exdx =e +C

X

J.axdxz a

0 1
lna+C( <a#l)

<‘ HE THONG BAI TAP TOAN THUC TE.

Cau 1:

Mot 6 to dang chay v6i van toc 70km / h thi him phanh va chuyén dong cham dan déu véi toc
do v(t) =-10r+30 (m / s). Tinh quing dudng 6 t6 di dwoc sau 3 gidy ké tir khi him phanh?
Loi giai

Goi s (t) 1a quing dudng xe 6 t6 di duoc trong ¢ gidy ké tir khi hdm phanh.
Ta co: s(t) = [(=10£+30) ==5¢ +30¢+C. Do 5(0)=0=>C =0.

Khi do: s(¢)=-5¢*+30t = 5(3) ==5.9+30.3 = 45(m).
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Cau 2:

Cau 3:

Cau 4:

CHUYEN PE IV — NGUYEN HAM — TICH PHAN

Ban Huyén chay thé duc budi sang véi a () = —if +%t2 (m/s),trong do ¢ 1a khoang thoi gian tinh

tir lac xudt phat. Vao thoi diém ¢ = 5 (s) sau khi xuét phat thi vén tdc cia ban Huyén dat duoc bang bao
nhiéu?

Loi giai
Tacd v(t) = [a(t)dt = j(—iﬂ +itzjdt - Le e
2416 96 48
Tai thoi diém ban dau (¢ = 0) thivAntdcbang 0 nén v(0)=0=C =0 = v(¢) = —9—16z4 +4igt3.
Tai thoi diém ¢ = 5(s) thi vAn tdc ban Huyén dat duoc 1a v(5) = —91—6.54 +4ig.53 =6,51(m/s).

Mot vién dan duoc ban 1én theo phuong thing dung tir mat dat. Gia st tai thoi diém t gidy (coi
1a thoi diém vién dan dugc bin 1én), véan toc clia nd duge cho bdi v(t)=24,5-9,8¢(m/s).
Tinh quing duong (mét) vién dan di sau 2 gidy dau.

Loi giai
Quéng duong vién dan di duoc 1a: s(¢)= j(24, 5-9,8¢)dt=24,5-4,9 +C
=s(t)=24,5-4,97+C
Chon t=0:>s(0)=0
=C=0

= s(t)=24,5t-4,9¢
sau 2 gidy dau quang dudng vién dan dila s (2) =24,52-4,9.2>=29,4m

Ban An ngdi trén may bay di du lich thé giéi van téc chuyén dong cia may bay la
v(t) =3t +5 (m/s) . Quéng dudng may bay di duoc tir gidy thir 4 dén gidy thir 10 1a

Loi giai
Quang duong may bay di dugc sau khoang thoi gian ¢ gidy la
S()=[(36 +5)dr =1 +5t+C = 5 =5(10) - 5(4) = 966.
Mot 6 t6 dang chay v6i van tbe 36km/h thi ting tbc chuyén dong nhanh dan véi gia toc
a(r)=1 +§(m/s2 ) . Tinh van toc clia 6 to sau 6 gidy ké tir khi 6 to bat dau tang toc.

Loi giai

D6i 36km/h=10m/s .

Khi 6 t6 chuyén dong nhanh dan déu véi gia toc a(t)=1+ é(m/sz)

2
= Van tdc ciia 6 to khi do 1a v=Ia(t)dxzI(l+§jdx=t+%+€(m/s)
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CHUYEN PE IV — NGUYEN HAM — TICH PHAN

2

Khi 6 t6 bt dau tang toc thi v(0)=10 < 0+%+C=10 < C=10.

2 2
= v =t+%+10(m/s) = v(6) = 6+%+10 =22(m/s)

Theo nghién ciru thi trudng, sau ¢ nam tir ndm dau tién von dau tu ctia mot doanh nghiép phat
sinh loi nhuan véi tc d dugc tinh xap xi béi cong thire P'(¢) =125+ ( triéu dong/ nam). Loi

nhuan cuia doanh nghiép dugc tinh theo cdng thiic nao dudi day?
Loi giai

. . £
Loi nhuan phat sinh ctia von sau t ndm tir ndm dau tién 1a P(¢) = J.P'(t)dt =125¢ +§ +C.

Tai thoi diém ban déu 1=0 thi P(t)=0=C=0.

3
Vay P(1) :125t+%.

Trong mot dot xa 1ii, nha may thily dién A da x4 lii trong khoang 35 phut véi toe do luu lugng
nudc tai thoi diém ¢ gidy la f (t) = 20t+450(m3 / s). Sau thoi gian xa 1 trén thi hd nudc cia

nha may da thoat di mét lugng nudc la:
Loi giai

Luong nudce cia hd chira d3 thoat di sau thoi gian ¢ gidy la: F(t) = If(t)dt =10¢* + 450t + C.
Tai thoi diém ban déu 1=0 thi F(1)=0=C=0.
Suy ra F(¢)=10¢> +450t(m’).

Lai ¢6 35 phat twong dwong 2100 gidy, do d6 sau thoi gian x4 lii trén thi hd nudc cia nha may
da thoat di mot luong nudc 1a:

F(2100)=10.2100" +450.2100 = 45045000 ")

Mot chiéc 6 t6 chuyén dong véi van toc v(¢) (m/s), c6 gia toc a(t)=v'(t)= % (m/sz) . Biét
+

van toc cta 0 t6 tai gidy th 6 bang 6 (m/s) . Tinh vén tc ctia 6 t0 tai gidy thir 20.

Loi gidi
, 3
Ta co: v(t)zIa(t)dtz.[H—l=31n|t+l|+C
Lai co6: v(6):6 <3In7+C=6<=C=6-3In7

Suy ra v(20):31n21+6—31n7:3ln3+6

Vay van toc clia 6 t6 tai gidy thr 20 bang 3In3+6.
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Cau 9:

Cau 10:

Cau 11:

CHUYEN PE IV — NGUYEN HAM — TICH PHAN

Mot 6 t6 dang chay voi toe do 62 km/h thi nguoi 1ai xe bt ngd phat hién chuéng ngai vt trén
duong. Nguoi 1ai xe phan tmg mot gidy sau d6 bang cach dap phanh khan cap. Ké tir thoi diém
ndy, 0 to chuyén dong cham dan déu véi toc do v(¢)=—-8¢+20 (m/s), trong d6 ¢ 1a thoi gian

tinh bang gidy ké tir luc dap phanh. Goi s(¢) 1a quing dudng xe 6 to di dugc trong 7 (s) ké tir
lac dap phanh. Tinh quang dudng 6 t6 di dugc trong 2 gidy dau ké tir lac dap phanh.

Loi giai
Taco s(t)=[v(¢)dt = [ (~8¢+20)dt =4 +20¢ +C.
Do s(0)=0nén C=0.
Vay s(1)=—4t*+20¢ (m). Suy ra s(2)=-4.2"+20.2=24 (m).
Mot vién dan duogc ban thing ding 1én trén tir 46 cao 1m. Gia sir tai thoi diém ¢ gidy (coi £ =0
1a thoi diém vién dan duoc bén 1én), van téc ctia nd dugc cho boi v(t)=25-9,8t (m/s). DG cao
cua vién dan (tinh tir mat dét) dat gia tri 16n nhét 1a

Loi giai
Goi A(t) 1a d6 cao cua vién dan ban 1én tir mat dat sau ¢ gidy ké tir thoi diém dan duogc ban
1én.
Khido /(f)=[v(t)dt=[(25-9,8¢)dt =25t 4,97 +C (m).
Do h(0)=1nén C=1 = h(t)=—4,9¢" +25t+1(m).

Vay vién dan dat do cao 16n nhat 1a 4 = —4A =% (m) khi t=—— =% gidy.
a

Tai mot khu di tich vao ngay 18 hoi, nguoi ta tinh dugce tdc do thay doi luong khach tham quan
dugc biéu dién bang ham sé Q'(¢)=4¢ - 72> +288¢, trong d6 ¢ tinh bing gio (0<¢<13),

Q'(t) tinh bang khach/gio. Sau 2 gid d co 500 ngudi co mit.
a) Xac dinh ham s6 Q(¢) biéu dién lugng khéch tham quan di tich.

b) Xéc dinh thoi diém ma lugng khach tham quan 16n nhat.

¢) Tim thoi diém ma toc d6 thay dbi luong khach tham quan 14 16n nhét?
Loi gidi

a) Taco: Q(t)=[0'(t)dt =[(4F — 726 +288¢)dt = —24¢" +144¢" + C .

Ma sau 2 gio da c6 500 ngudinén ta cd Q(2) =500 suyra C=100.

Vay O(t)=1"—24r +144* +100 .

b) Ta tim GTLN cta ham s Q(¢) trén doan [0;13].

Taco Q'(¢)=0 khi t=0,6=6 va r=12.

Ma 0(0)=100,0(6)=1396, 0(12)=100,0(13)=269.
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Cau 12:

Cau 13:

CHUYEN PE IV — NGUYEN HAM — TICH PHAN
Nén luong khach tham quan 16n nhat 14 sau 6 gio, c6 1396 ngudi.

¢) Khéo sat ham sd Q' (1) =41 —72¢* +288¢ trén doan [0;13].
Taco Q"(1)=12¢> —1441+288.

0"(t)=0¢>121* 144t +288 =0 <> 1= 6-2/3 hodic 1 =6+24/3.
Bang bién thién cta ham s6 Q'(¢) nhu sau:

0
t 6 — 23 64+ 2v3 13

Q'(t) 06— 2v3) O'(6 + 2v3)

0

Véi Q’(6—2J§)z332,6 va Q’(6+2J§)z_332,6.

Vay tdc d6 thay ddi lugng khach tham quan 16n nhat tai thoi diém =13 .

Mot 6 t6 dang chay vai van te 10 (m/s) thi nguoi 1ai xe dap phanh. Tir thoi diém dé, 6 to chuyén
dong cham dan déu véi van toe v(r)=—2¢+10 (m/s), trong d6 ¢ la khoang thoi gian dugc tinh
béng gidy ké tir luc bét dau dap phanh. Tinh quang duong 6 to di chuyén duoc trong 8 gidy cudi
cung.

Loi giai

Ta co v(¢)=—2t+10 (m/s), s(t)zIv(t)dtzI(—2t+10)dt=—t2+10t+c.

Cho t=0=C=0=s(t)=—1"+10¢.
O t6 dimg han thi v(r)=—2r+10=0&r=5.

Vay trong 8s cuoi thi c6 3s 6 t6 chay véi van toc 10 (m/s) va 5s cudi 6 t6 chay véi van toc

cham dan déu »(r)=—2¢+10 (m/s).
Quiéng dudng 6 to di dugc trong 3s chay vé6i van te 10 (m/s) 1a 3.10=30 (m)

Quing duong 6 t6 di duoc trong 5s ké tir khi dap phanh dén khi dimg hén la:
s(5)=-5+10.5=25(m)

Vay trong 8s cudi 6 t6 di dugce quing dudng 30+25= 55(m) .

Muc nuéc trong hd chira ctia nha méay dién thily triéu thay doi trong suét mot ngay do nudc chay
ra khi thiy triéu xudng va nude chay vao khi thiy triéu 1én (nhu hinh v&). Téc do thay doi cua
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CHUYEN DE 1V — NGUYEN HAM — TICH PHAN

. 1 .
muc nudc duoc xac dinh bdi ham so h'(t)=%(t2 —17t+60), trong do ¢ tinh bang gio

(0<t<24), h'(¢) tinh bing mét/gio. Tai thoi diém ¢ = 0, myc nudc trong hd chita cao 8m . Muc

nude trong hd cao nhat 1a M va thip nhét 1a m . Tong M + m bang:

My
phr dign

1
Tacod: h'(t)=—(t* =17t +60
() 90( )

:>h(t)=L'|'(t2—17t+60)a’t=i(lt3 7, 60tj +C = 1(1 p_Up +60tj +C
90 90\ 3 2 90\ 3 2

Tai thoi diém ¢ =0, muc nudc trong hd chira cao 8m nén h(0)=8=C =8

:>h(t)=Lt3—1—7t2+gt+8 (0<r<24)
270 180 3
1 2 t=5
Ta co: h(t)——t ——7t ~. hH=0 Ltz_ﬂt_,_g:o@
90 9 3’ 90 90 3 t=12
Lap bang bién thién:
t 0 5 12 24
1) n 0 - 0 "
1019
108
104

Muc nudc trong hd cao nhit: M = e = 20,8(m)

Muc nudc trong hd thip nhat m =8 (m) .

M+m=20,8+8=28,8m.
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CHUYEN DPE IV — NGUYEN HAM — TICH PHAN

Céu 14: Mot vat chuyén dong trong 4 gid v6i van tde v(km/h) phu thudc vao thoi gian 7(h) c6 do thi
van tbc 1a mot dudong parabol ¢ dinh 7(3;10) va truc di ximg vudng goc vai truc hoanh nhu
hinh v&. Tinh quing duong vat di chuyén dugc trong nira thoi gian sau cta chuyén dong do (két
qua 1am tron dén hang phan chuc va tinh theo don vi km)

vl

10F---

Loi gidi
Dua vao do thi ta tim dugc van toc v(¢)=—> +6t+1,¢ € [0;4].
Quéng duong s(¢) vt di chuyén dugc trong thoi gian 4h 1a mot nguyén ham cua v(t),t €[0;4]
3
Tacd s(t)= [ (=" +6t+1)de =—%+3t2 +1+C.

Quang duong vat di chuyén dugc trong 2h dau 1a s(2) = 33—4 +C(km).

Quing duong vat di chuyén dugc trong 4h 13 s (4)= 93—2 +C(km).

Quing duong vat di chuyén dugc trong nira thoi gian sau cia chuyén dong la:

s(4)—s(2):53—8(km) ~19,3(km).

Céau 15: Mot béc thg xdy bom nude vao bé chira nuéce. Goi h(t) 1a thé tich nuée bom duge sau ¢ gidy.
Cho h'(t)=3at* +bt (m3 /S) va ban dau bé khong c6 nudc. Sau 5 gidy thi thé tich nudc trong
bé 14 150m° . Sau 10 gidy thi thé tich nudc trong bé 1a 1100m*. Hoi thé tich nudc trong bé sau
khi bom dugc 20 gidy 1a bao nhiéu.

Loi gidi
14 ' 2 2 3 1 2
Taco: h'(1)=3af® +bt = h(t) = [(3ar® +bt)dt = at +obr+C
= h(t)=at’ +%bt2 +C
Chon 1=0=>h(0)=0=>C=0

= h(t)=ar’ +%bt2
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Cau 16:

Cau 17:

Cau 18:

CHUYEN PE IV — NGUYEN HAM — TICH PHAN

Sau 5 gidy thi thé tich nuéc trong bé 1a 150m°: 1(5)=150 < 125a +%b =150

Sau 10 gidy thi thé tich nude trong bé 1a 1100m°: h(10)=1100 < 1000a + 505 =1100

Ta co6 hé:

125a+§b=150 a=1
2 =
b=2

10004 + 506 =1100
= h(t)=0r+¢
Do d6 thé tich nuéc trong bé sau khi bom dugc 20 gidy 1a /(20) =20’ +20* =8400m".

Mot 6 t6 dang chay voi toc do 62 km/h thi nguoi 14i xe bt ngo phat hién chuéng ngai vt trén
duong. Nguoi 1ai xe phan tmg mot gidy sau d6 bang cach dap phanh khan cap. Ké tir thoi diém
ndy, 6 to chuyén dong chdm dan déu véi tde dd v(¢)=—8¢+20 (m/s), trong d6 ¢ la thoi gian
tinh bang gidy ké tir luc dap phanh. Goi s(¢) 1a quing dudng xe 6 t0 di dugc trong 7 (s) ké tir
lac dap phanh. Tinh quang dudng 6 t6 di dugc trong 2 gidy dau ké tir lac dap phanh.

Loi giai
Taco s(1)= jv(t)dt = f(—8t+20)dt =4t +20+C.
Do s(0)=0nén C=0.
Vay s(1)=—4t>+20¢ (m). Suyra s(2)=-4.2 +20.2=24 (m).
Mot vién dan dugc ban thang dimg 1én trén tir d6 cao 1m. Gia su tai thoi diém ¢ gidy (coi 7 =0
1a thoi diém vién dan duge bén 1én), van toc ctia né dugc cho boi v(¢)=25-9,8¢ (m/s). Do cao
ctia vién dan (tinh tir mat dat) dat gia tri 16n nhét la

Loi giai
Goi A(t) 1a d6 cao cua vién dan bén 1én tir mat dat sau ¢ gidy ké tir thoi diém dan duoc bin
1én.
Khi d6 h(t)=[v(¢)dt=[(25-9,8¢)dt =25t—4,9¢ +C (m).
Do h(0)=1nén C=1 = h(t)=-4,9¢ +25+1(m).

A 3223

Vay vién dan dat do cao 16n nhat 1a s = 1 = 93 (m) khi t =——=—— giay.
a

S4 dan ctia mot thi trin sau ¢ nam ké tir ndm 1990 dugc ude tinh theo mot ham s theo thoi gian

£(t) (f(t) duoc tinh bing nghin ngudi). Biét rang f'(¢) = (nghin ngudi/nam) biéu

£ +4t+4
thi tbc do tang dan s6 cua thi tran. S6 dan cta thi trAn d6 vao nam 2035 1a bao nhiéu? (két qua
liy chinh xac dén hang phan trim) biét dan s cua thi tran d6 nam 1990 14 3 nghin ngudi.

Loi gii
34 34
"(t) = =
/() £ +4t+4 (;+2)2
34
S B,
jf(t) t+2Jr
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Cau 19:

Cau 20:

CHUYEN PE IV — NGUYEN HAM — TICH PHAN

Chon mdc thoi gian 1a nim 1990. Dan s cua thi trn d6 nam 1990 1a 3 nghin nguoi nén ta co

£(0)=3

—%+C:3<:>C:20

Do o f(t):—i—42+20

Tt ndm 1990 dén nim 2035 14 45 nam nén dan s cua thi trdn ndm 2035 1a

34 906 X "
1(45)= 0 +20= VT 19,28 (nghin nguoi).

Goi h(t) (m) la muc nuéc & bdn chira sau khi bom nuéc dugc ¢ gidy. Biét ring
1 N 1 A A A ’ ’ \ , ’ 5 A . ’
h(t)= giﬁ (m/s) va lic dau bon khong c6 nude. Tim mirc nude & bon sau khi bom nude

duogc 6 giay (1am tron két qua dén hang phan tram).
Loi giai

Ta co:
7 (¢) :%%

1

r
1
3

1
:h(t)zjé%/?dxz%jﬁdxz% +c=2i0z%/?+c

+1

3
h(t)=—rli+C
= h(r) 2Ot\ﬁ+
Chon £=0=>/(0)=0=>C=0
= h(t)=—rr
20

Mirc nuée & bon sau khi bom nude duge 6 gidy: 7(6)= 21063/8 ~1,64m

Goi h(¢)1a chiéu cao cua cay keo (tinh theo mét) sau khi tréng ¢ nim. Biét ring ndm dau tién
A ~ - <A A / < A re LA A 1 r o
cdy cao 1,5m, trong nhirng nam ti€p theo, cy phat trién vdi toc do A'(¢) = T (mét /nam). Sau
t
bao nhiéu nam cay cao dugc 3m.
Loi giai

Ta co

() =

1
i
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Cau 21:

Cau 22:

CHUYEN PE IV — NGUYEN HAM — TICH PHAN

1
—+1
1 — .t 4
:>h(t)=IT\ﬁdt=It fdt = —— +C=§\4/t3 +C

4

:>h(t)=§(‘/t—3+C

Niam dau tién cay cao $1,5m$ nén i(l)=1,5<1,5 =§M+c:> C =%

= h(t)zi\“/t3 L
3 6
A A 44 3 1 4/ ,3 17
Cay cao dugc 3m nén h(t)=3<:>§\/t +g=3<:>\/t =?:>tz2,73

Mot quén thé vi khuan ban dau gom 500 vi khuan, sau d¢ bat dau ting truéng. Goi P(t) la s
lwong vi khuan cua quan thé dé tai thoi diém ¢, trong d6 ¢ tinh theo ngay (0<¢<10). Toc do
tang truong cua quan thé vi khuan dé cho bai ham sé P'(t) =kt , trong d6 k 13 hang sb. Sau 1
ngay, s‘é lu'oing vi khuén ctia quan thé d6 da tang 1én thanh 600 vi khuan. Tinh s6 luong vi khuan
cua quan thé do sau 9 ngay.

(Nguon: R. Larson and BEdwards, Calculus 10e, Cengage 2014).
Loi giai

1
Taco: P(t)=[P'(¢)dt = [ kefedt = [ke>dt = k%t\/;+ C.

2
P(0) =500 k.g.oﬁw:soo C=500 (<00
k=150

Tl‘xgiéthiétsuyra:{ =1 =12, 100~
P(1)=600 ks Wivc=600 (307

= P(t) =100/t +500.
Do do, s6 lugng vi khudn ciia quan thé d6 sau 9 ngay 1a: P(9)=100.9v/9 +500 =3200.

4000 va ban dau dan con

Mot dan con tring, & ngdy thir # ¢ s6 luong la K (¢). Biét K'(¢) =
1+ —
2
trung c¢6 50.000 con. Hoi sau 10 ngay thi dan c6 khoang bao nhiéu con? (lam tron két qua dén
hang don vi).
Loi giai

£ 4
SO luong con trung ngay thir ¢ 1a K(t) = J‘iiodt =80001In
1+5

1+£+C.
2
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Cau 23:

Cau 24:

Cau 25:

CHUYEN PE IV — NGUYEN HAM — TICH PHAN

Vi ban du dan con tring c6 50.000 ¢on nén

K (0)=50.000 <> 80001n +C =50.000 < C =50.000

1+9
2

S6 lugng con tring ngay thir $10$ 1a K (10) =80001n +50.000 ~ 64.334 con.

1+E
2

Mot vat chuyén dong véi van tdc ban dau la S(m / s) va co gia tdc duogc xac dinh bai cong thirc
a(t)= il(m / s? ) . Tinh van tdc ctia vat tai gidy thir $208(1a tron két qua dén hang don vi).
t+
Loi giai
Ta c6 van tdc cua vt tai thoi diém ¢ 1a v(t)= Ia(t)dt = jildt =2Injt+1|+C.
t+

Vi van toc ban dau 1a 5(m/s) nén v(0)=5<2mn[0+1[+C=5<C=5.

Nén v(¢)=2In|t+1/+5. Vay van téc cua vat tai gidy thir $208 la
v(20)=2In[20+1|+5~11(m/s).

Mot chiée 6 t6 dang chay véi van toc 15m/s thi ngudi 1ai xe hdm phanh. Sau khi him phanh, 6
t6 chuyén dong cham dan déu voi van toc v(t) = —3t+15(m/s) , trong d6 ¢ (gidy). Héi tu luc

ham phanh dén khi dimg hén, 6 t6 di chuyén dugc bao nhiéu mét?
Loi giai

Ta c6 quing dudng xe di dugc 1a s(7) = jv(t)dt = j(—3t +15)dt = —%tz +15t+C.

Do s(O):O nén C=0.

Khi xe dimg hdn thi v(£)=0=¢=5.

Suy ra quang duong di duoc la s(S) = 37,5(m) .

Mot xe 6 t6 sau khi chd hét dén d6 da bat dau chuyén dong véi van tdc duoc biéu thi bﬁng dd thi

1a dudng cong parabol nhu hinh bén dudi. Biét rang sau 5 phut thi xe dat dén van tdc cao nhat
1000 m/phut va bit dau giam van tdc, di dugc 6 phut thi xe chuyén dong déu.

1
:
1
1
1
:
1
5

10 ¢

Hoi quing duong xe di di dugc trong khoang 10 phit dau tién 14 bao nhiéu?

Loi giai
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Cau 26:

Cau 27:

CHUYEN PE IV — NGUYEN HAM — TICH PHAN

Dya vao db thj ta c6 phuong trinh van toc cua 6 t6 14 v(r) = —40¢> +400¢ véi 1 €[0;6] va
v=960 voi ¢ > 6. Trong khoang 6 phiit dau phuong trinh quang dudng la
40
S(t) = | (-40¢* +400¢ Jdt = ——1> +200£* + C.
0= Jt ===

Tai thoi diém xe 6 t6 xuét phat ta co t,=0va s (to) =0 suy ra C =0 nén phuong trinh quang
NI 40 , 2
duong la S(¢) = —?t +200¢°.
Trong khoang 6 phut dau 6 t6 di duoc quang duong 1a S(6) = 4320m va 4 phut tiép theo 6 to di
duoc quang duong 1a 960x4 =3840m
Viy quing dudng 6 t6 di duoc trong 10 phut dau 1a 4320+ 3840 =8160m.
Mot vat chuyén dong voi gia tdc duoc cho bai ham s6 a(t)=-1+ 2t(m / 52) . Tai thoi diém
t=0 vat c6 van toc 36 m/s. Tinh gia tdc cua vt tai thoi diém vat dung lai.
Loi giai
3 3

Tacs: [a(r)de=[(~ +21)dx:—%+tz +C. Do do v(t):—%+t2 +C.

3
Tai thoi diém ¢ =0 vét ¢6 van tbc 36 m/s nén: v(0)=C=36,suyra v(r)= —%+t2 +36

3
Thoi diém vat dimg lai: v(r) :—%+t2 +36=0c1=6.

Khi d6 gia toc cua vt la: a(6)=-24 (m/sz) .

Tai mot 18 hoi dan gian hang nam, toc d6 thay doi luong khach tham du duoc biéu dién bang
ham sb Q'(t)=8 —144¢> +576¢, trong d6 ¢ tinh bang gi6 (0<¢<20), Q'(¢) tinh bang

khach/gid. Sau 1 gid da c6 300 ngudi co mit. Hoi sé lugng khach tham du déng nhit trong vong
20 gio 1a bao nhiéu?
Loi giai

Taco: [Q'(x)dx=[ (8 —1441> +576¢)dx = 2¢* —48¢ +288¢* + C.

Vay s6 lugng khéch tham quan dugc biéu dién bang ham s Q(¢)=2¢" —48¢* +288¢* + C
(0<1<20).

Co 0(1)=300=>C =58, suy ra Q(¢)=2t"—48 +288¢* +58.

t=0
Taco: Q'(¢) =8¢ —1441> +576t =0< |1 =6
t=12

Bang bién thién:
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Cau 28:

Cau 29:

CHUYEN PE IV — NGUYEN HAM — TICH PHAN

x 0 6 12 20
Q) t 0 - 0 4
2650 51258
Q) / \
58 58

Vay s6 lugng khach tham dy dong nhat trong vong 20 gio 1a 51258 khach.
Cay ca chua khi trong c6 chiéu cao 5 cm. Tc do tang chidu cao ciia cdy ca chua sau khi trong
dugc cho boi ham sb v(t) = 0,1 +1*, trong d6 ¢ tinh theo tuan, v(t) tinh bang centimét/tuan.
Goi A (t) 1a d6 cao ciia cdy ca chua & tuan thir ¢. Vao thoi diém cay ca chua d6 phat trién nhanh
nhét thi cdy ca chua cao bao nhiéu centimét?( 1am tron két qua dén hang phan tram).
Loi giai
3

Tac: h(r) [(-0.16 +22 ) = [-0,18 dr+ [ dt=;—§+%+C.

Cay ca chua khi trong c6 chiéu cao 5 cm nén 4 (0) =5,suyra C=5.

4 t3

Do do6 h(t)=%+—+5.

3
. ) P
Ta chi can tim gi4 tri 16n nhat cua h(¢) = EJF?JFS voi te[0;10].
Ta co: h'(¢) :E-HZ :E(—t+10), suy ra /'(t)=0 khi 7 bang 0 hodc 10.

Ta thay h(0)=5,h(10)= ?. Khi do, h(r) dat gid tri 16n nhat bang ? trén doan [0;10].

Vay chiéu cao tbi da cua cay ca chua do 1a % ~88,33( cm).

Mot chat diém dang chuyén dong voi van tdc Vy = 15(m/s) thi ting téc voi gia toc
a(t)=1*+4t(m/s’). Tinh van toc chit diém d tai gidy thir 3 ké tir lic bt du tang van toc.
Loi giai
t3
Taco a(t)=£'+4t=v(t)=[a(t)de =5 +2°+C(CeR).

3

Theo gia thiét v(0)=15= C =15=v(¢) =%+2z2 +15.

3
Viy v(3)=3?+2.32 +15=41(mss).
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Cau 30:

Cau 31:

CHUYEN PE IV — NGUYEN HAM — TICH PHAN

Mot vat chuyén dong voi ham sb gia toe 1a a(t). Biét réng dd thi ham s a(t) trén doan [O; 6]
duoc cho nhu hinh duéi day va van tdc tai thoi diém =0 1a v(0)=1(m/s).

Y

I
|
I
|
I
I
6

Tai thoi diém ¢ =6 gidy, van toc cua vat 1a bao nhiéu?( 1am tron két qua dén hang phan nghin).

Loi gidi
Qt 0<r<2
Tir dd thi ta ¢6 a(t
)= f4J_ 3*/52‘\/5 ,2<1<6
Ma v(0)=1(m/s) nén v(t)=[a(t)ds \fZH o
av(0)=1(m/s) nén v(t)=[a =
ﬁ;\/zt2+3\/52_\/§t+c,23tﬁ6

Vi van toc 1a ham so lién tuc nén

hmv()—hmv()@\/f+1—\/_ \/_+3f B+ C—\/g_32\/5+2.

t—2" x—2"
Do d6 v(6)=1+3v2 +23 ~8,707 (m/s).

Doanh thu ban hang ciia mot doanh nghiép khi ban mét loai san pham 1a sb tién R(x) (triéu
d(‘Sng) thu dugc khi x don vi san phém duogc ban ra. Te d6 bién dong (thay déi) cta doanh thu
khi x don vi sin pham da duge ban 1a ham s6 M, (x)=R'(x) . Dai dién ctia doanh nghiép cho
biét toc dd bién doi cua doanh thu khi ban mot loai san phdm dugc cho bsi M, (x)=500-0,1x

, 6 d0 x 1a sb lugng san pham da ban. Tim doanh thu ctia doanh nghiép khi da ban 2000 san
pham.
Loi giai

Doanh thu cua doanh nghiép 1a R J.M .[ 500 0 lx)dx =500x —%Oxz +C.

Vi R(0)=0 nén C=0.Vay R(x)=500x—2—10x2.

Doanh thu ctia doanh nghiép khi ban 2000 san pham la:
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Cau 32:

Cau 33:

Cau 34:

CHUYEN PE IV — NGUYEN HAM — TICH PHAN

R (2000) =500.2000 —ZLO.ZOOO2 =800000 tri¢u dong.

Mot vién dan dugc ban 18n troi voi van toe 1a 72m /s bat dau tir 46 cao 2m . Hay xac dinh chiéu
cao clia vién dan sau thoi gian 55 ké tir lac bén biét gia toc trong truong 1a 9.8m / s*
Loi gidi
Ta c6 van tdc cia vién dan tai thoi diém 7 1a:
v(t)=[-9,8dr =-9,8+C,

Do v(0)=72 nén v(0)=-9,80+C, =72 C,=72=v(t)=-9,8:+72.
Do cao ciia vién dan tai thoi diém 7 1a:

s()=[v(t)de=[(-9,8t+72)dt =-4,9¢ + 72t + C,

Vi s(O) =2 nén 5(0) =-4,9.0°+72.0+C, =2 C,=2= s(t) =497 +72t+2.

Vay sau khoang thoi gian 5s ké tir luc bin, vién dan & d6 cao
s(5)=-4,9.5"+72.5+2=239,5m.

Mot bac tho xdy bom nudc vao bé chira nuée. Goi h(¢) 1a thé tich nude bom duge sau ¢ gidy.

Cho h'(t)=3at* +bt (m3 /s) va ban dau bé khong c6 nudc. Sau 5 gidy thi thé tich nude trong

bé 1a 150m>. Sau 10 gidy thi thé tich nudc trong bé 1a 1100m° . Hoi thé tich nude trong bé sau
khi bom duge 20 giay.
Loi giai

Ta co: h'(t) =3at’ +bt
= h(1) =I(3at2 +bt)dt =at’ +%blz +C = h(t)=at’ +%bt2 +C
Chon 1=0=h(0)=0=C=0 :>h(t):at3+%bt2

. . 25
Sau 5 gidy thi thé tich nuéc trong bé 1a 150m° : h(S) =150 < 125a +7b =150

Sau 10 gidy thi thé tich nudc trong bé 1a 1100m° : h(lO) =1100 < 1000a +50b =1100

o 125a+§b=150 {azl
Ta co6 hé: 2 =

1000a+ 506 =1100 \2=2

= h(t)=r+¢
Nén thé tich nu6c trong bé sau khi bom duge 20 gidy 1a /(20) =20 + 20 =8400m’

Vao nam 2014, dan s6 nudc ta khoang 90,7 triéu nguoi. Gia s, dan s6 nudce ta sau ¢ nam dugc
xac dinh boi ham sb6 S (¢) (don vi: triéu ngudi), trong d6 téc do gia tang dan sd duge cho boi

S'(1)=1,2698.""¥, voi t 1a s6 nam ké tir nam 2014, S'(¢) tinh bang triéu nguoi/ nam.
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Cau 35:

CHUYEN PE IV — NGUYEN HAM — TICH PHAN
a) S(¢) 1a mot nguyén ham cua S'(z).
b) S(¢)=90,7.""" +90,7.

¢) Theo cong thirc trén, toc d6 ting dan s6 nude ta nam 2034 (lam tron dén hang phan mudi
cua tri¢u nguoi/ nam) khoang 1,7 tri€u nguoi/ nam.

d) Theo cong thirc trén, dan s6 nudc ta nim 2034 (lam tron dén hang don vi cua triéu nguoi) 1a
khoang 120 triéu ngudi/ nam.

Loi giai

| a)Ping | b)Sai | c)Ping | d)Ping |

a) Taco S(¢) la mot nguyén ham cua S'(z).
b) Taco
[5'(¢)de =[1,2698.¢""de

=1,2698 (" )’dz

1,2698.e™" N
0,014
=90,7.e""" +C

Vi §(0)=90,7 nén C=0.Suyra S(r)=90,7.c""*.
c) Téc d tang dan s6 nude ta ndm 203414 S'(20)=1,2698.""** ~ 1,7 (triéu ngudi/ nam).
d) Dén s6 nudc ta ndm 203414 §(20)=90,7.""** 120 (triéu ngudi).

Mot vat chuyén dong voi gia tdc a(t) =4cost (m/s*). Tai thoi diém bét dau chuyén dong, vat co
van tdc bang 0.
a) Van toc cua vat dugc biéu dién bai ham sé v(¢) = 4cost (m/s).

A A 5 N - e oge R /2
b) Vén toc cia vat tai thoi diém ¢ = " la 2m/s.
<1 g A T . A ; s oA LA , AL 1x
c) Tai thoi dieém ¢ = 1 (s) sau khi xuat phat thi van toc cua vat la v2m/s

d) Gia téc clia vat tai thoi diém ¢ =% (s) 1a 242 (m/ 5%)

Loi giai
a) Sai: Ta c6 v(t) = j a(t)dt = j 4cosdt = 4sint + C. Ma tai thoi diém bét diu chuyén dong, vat co
van toc bang 0 nén ta c6 v(0) =0 hay C =0. Vay v(¢) = 4sint.

b) bung: Van tdc cua vat tai thoi diém ¢ = % la v(%} = 4sin% =2 (m/s).
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Cau 36:

Cau 37:

CHUYEN PE 1V — NGUYEN HAM — TICH PHAN
¢) Sai: Van tdc cta vit tai thoi diém ¢ = % la v(%) - 4sin% =242 (m/s).
d) Bung: Gia toc cta vat tai thoi diém ¢ = % (s) la: a(%) = 4cos%= zﬁ(nvSZ).

Mot chiée xe dang chuyén dong déu véi téc do v, =15m/s thi gap chudng ngai vat roi phanh
gap voi gia toc khong doila a=-3 m/s*. Ki hiéu v(t) 1a toc d6 cua xe, a(t) 1a gia toc xe, s(t)
1a quing duong xe di dugc cho dén thoi diém ¢ gidy ké tir lac phanh xe. Xét tinh dung — sai cia
cac ménh dé sau.

a) v(t) =a'(t).
b) a(t) =s"(1).
¢) Tinh tir lac phanh xe, sau 4 gidy thi xe dimg han.

d) Quang dudng xe di dugc tinh tir luc phanh xe dén khi dimg han nam trong khoang tir 35 mét
dén 40 mét.

Loi giai
a) Sai.
v(1)=[a()dr
b) Ping.
a(t)=v'(t)=s"(1)
¢) Sai.

v(t)=[a(t)de=[-3dt=-3t+C.
v(0)=-3.0+C=15=C=15.Suyra v(t)=-3+15.
Xe dimg han khi v(¢)=0=-3t+15=0=1=5 gidy.
d) bung.
-3
= dt = | -3t +15dt =—1* +15¢+ C.
s(6)=[v(r)de = [-3c+15de 15t

5(0)=—20*+15.0+C=0= C =0.
2

5(5) =37,5 mét.

Trong thi nghiém nuoi céy mot loai vi sinh vat, ki hi¢u f (t) la téng sb lugng vi sinh vat sau ¢
gio. Biét rang sau 3 gid dau tién thi tong s6 luwgng vi sinh vat 1a 50 con. Trong 7 gid tiép theo, s6
luong vi sinh vat thay déi voi toe do f'(¢)=1" -8t (con/gid).
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Cau 38:

CHUYEN DE IV - NGUYEN HAM — TICH PHAN
A \ 5 ’ \ ts 2
a) Ho nguyén ham cua f'(¢) la ?—St +C (CeR).
b) S6 luong vi khuan tang lién tuc trong khoang tir 3 gio dén 10 gio sau thoi diém lam thi
nghi¢m.
¢) Sb lwong vi khuén 14 nhé nhit sau 8 gid tinh tir luc bat dau 1am thi nghiém.
d) Sau 6 gio thi s6 lugng vi khuan 13 5 con.
Loi giai
a) Sai.
) £ 4
Taco: |(¢—8t)dt=—-4t"+C.
J(r=se)ar==
b) Sai.
Ta co: f’(t)>0 khi 8<7<10 va f’(t)<0 khi 3<z<8.
Nén s6 luong vi sinh vat giam trong khoang tir 3 gio dén 8 gio, sau do ting dan trong khoang 8
gio dén 10 gio.
c¢) bung.

Bang bién thién cua f (t) :

t |3 8 10

f(t - 0 +

o) T /
f(8)

d) bung.

3 3

f(t):%—4t2+C.Do f(3):50:>3?—4.32+C:50:>C:77.

Suy ra f(t)z%t3—4t2+77:f(6)=5.

Mot qua ciu long dugc danh 1én tor d6 cao 2,2m vdi van tbc duoc tinh bai cong thuc
v(t) =-0,8t+4,16 (m/s).
a) Cong thirc tinh d9 cao cla qua cau theo ¢ 1a h(t)=—-0,41>+4,161+2,2(m).

b) Qua cau dat do cao cao nhét tai thoi diém ¢ =5,2 (s) .

¢) Po cao cao nhat ctia qua cau bang 13,016 (m) .
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Cau 39:

CHUYEN DE IV —- NGUYEN HAM — TICH PHAN
d) Thoi diém qua cau cham dat 1a 1 =10,5 ().
Loi gidi
a) bung.
h(t)=[v(e)de=[(-0,8¢+4,16)dt=—0,4r" +4,16+C.

Ma h(O):2,2 nén C=2,2.Do do h(t):—0,4t2 +4,16t+2,2(m).
b) blng.

4,16

m=5,2(s).

Qua cau dat d6 cao cao nhit tai thoi diém ¢ = —

c) bung.
Do cao cao nhét caa qua cau béng h(5,2) =13,016 (m) .
d) Sai.

t~10,9

Qué cau cham dét khi h(t):0©—0,4t2+4,16t+2,2=0<:>[z 05"

Vi t > 0 nén chon tz10,9(s).

Cay KEO LAI 1a mot trong cac loai ciy khong chi 1a nguyén liéu gidy quan trong ma con 1a loai
cdy cung cip gd nguyén liéu cho cac nganh khac nhu ché bién van nhan tao, ché bién d6 moc
xuat khau, gb bao bi, gd xdy dung. Cay phét trién véi toc d6 nhanh. Ki hiéu 4(x) 1a chiéu cao

clia mot cdy (tinh theo mét) sau khi trong x ndm. Biét rang sau nim dau tién cay cao 8m .Trong
10 nam tiép theo cdy phat trién véi toc do h'(x) =% (m/nam).

a) Biéu thuc cua h(x) la: h(x) = 91n(x) +C.

b) Sau 3 ndm cay cao 20m .

¢) Tdc do phat trién cua cdy trong 10 nim dau s& giam dan.

d). Nguoi ta thuong thu hoach cay KEO LAI khi n6 c6 d6 cao trong khoang tir 26 dén 28
mét. Vay do 1a 8 hodc 9 niam sau khi trong.

Loi giai
a) bung
' (x) :2:>h(x)='|.2dx =91n|x|+C=9In(x)+C (vi x>0)
x x
b) Sai

Vi sau nam déu tién cay cao 8mnén h(1)=8:>91n(1)+C=8:>C=8
= h(x) =91n(x)+8:> h(3) =91n(3)+8 ~ 17,89(m). Vay sau 3 nam cay cao khoang 17,89m .

c) bung
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Cau 40:

CHUYEN DPE IV — NGUYEN HAM — TICH PHAN

Ta c6 toc do phat trién cta cdy 1a ham s6 #'(x) = % = h"(x)= ;—? <0 nén #'(x) la ham
nghich bién. Do d6 tbc d6 phat trién cia cay s& giam dan trong 10 nim dau.

d) bung

Tacd 26<h(x)<28=>26<9In(x)+8<28=7,39<x<9,23

Vay sau 8 hodc 9 nam sau khi trong.
Mot em bé ném mot vién bi 1an trén san nha. Vién bi chuyén dong cham dan déu véi toc do
v(t)=9-2¢ (m/s), trong d6 ¢ la thoi gian tinh bang gidly ké tir I tha bi. Goi s(¢) 1a quing

duong vién bi lan duoc trong ¢ (gidy) ké tir lac ném bi.

a) s(1)=9t—1".

b) Vat chuyén dong véi gia toe 1a a(t)=2 (m/s”).

¢) Quang duong vién bi lin duoc trong 3 gidy dau tién 14 18m .

d) Quing dudng vién bi lan duge tir lac em bé ném bi dén khi dimg han 1a 36m .
Loi giai

a) bung.

Taco: s(¢) = [v(¢)dt=[(9-2t)dt =9t~ +C.

Do s(0)=0nén C=0.

Suyra s(¢)=97—1.

b) Sai.

Taco: a(t)=Vv/(t)=(9-2t) =-2 (m/s*).

¢) Sai.

Taco: s(1)=9t—1".

Quang duong vién bi lan dugc trong 3 gidy dau tién 1a s(3)-s(0)=18m .

d) Sai.
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CHUYEN PE IV — NGUYEN HAM — TICH PHAN

Thoi diém vién bi dimg hanla 9-2r=0< ¢ =%
Quing duong vién bi lan dugc tir luc em bé tha bi dén khi dimg han 14 s @) —5(0)=20,25m.

Céu 41. Mot van dong vién dién kinh chay véi gia toc 4 (1)=- 21_413 n %;2 (m /s? ) ,itrong d6 ¢ 1a khoang

thoi gian tinh tir lac xuat phat.

a) Phuong trinh vén toc cta van dong vién dién kinh 1a: v(¢) = —91—6t4 +%t3 (m/s)

5
£+

b) Phuong trinh quing dudng clia van dong vién dién kinh la: S(¢)= 180 @t“ (m)

¢) Quing dudng van dong vién chay duoc trong 5 gidy dau tién 1a 9, 57(m)
d) Quing dudng van dong vién chay dugc cho dén lac dimg chuyén dong 1a 52, 08(m) (Lam
tron dén chit s6 thap phan thir hai).
Loi giai
a) bung.
Vi Vin toc v(t) chinh 13 nguyén ham cua gia tc « (t) nén ta co:

1 1 5
v(t)=la(t)dt= || -——F+=¢ |dt=——1t'+—1'+C
(=]t j[24 16) 96 48
Tai thoi diém ban dau (#=0) thi van dong vién & vi tri xuét phat nén

v(O):—i04+iO3+C=O<:>C=O nén v(l)z—it4+it3(m/s)
96 48 9 48

b) bung.
Vi Quang duong S (t) chinh 14 nguyén ham cta vén tdc v(t) nén ta co:

1 5 1 5
S(t) = Vit =-—1t'+ = =—— +—+1*+C
(1) Iv(t : 96t 48t 480t 192t

Tai thoi diém ban dau (#=0) thi van dong vién & vi tri xuét phat nén

S(0)=———0° + 0" +C =0 C =0 nén S(t) =———1 +——1* (m).
480 192 480 192

¢) Sai.
Vi Tai thoi diém ban dau (t = 10) thi van dong vién chay dugc:

1 5
S(10) = ——— 5%+ 5%~ 9,77
10)=-25" 102 77 (m)
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CHUYEN PE IV — NGUYEN HAM — TICH PHAN
d) bung.

Vi Van tc v(t)= —9—16t4 +%t3 (m/s),khi van dong vién dung chuyén dong thi

t=0
v(1)=0< —it“ +it3 =0
96 48 t=10

S(10) =~ 10° + > 10* ~ 52,08(m)
480 192
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CHUYEN DPE IV — NGUYEN HAM — TICH PHAN

NGUYEN HAM
TICH PHAN

CHUONG |

BAIL TICH PHAN

)
@ LY THUYET.

1) KHAI NIEM TiCH PHAN
a) Dién tich hinh thang cong:
Pinh 1y 1:
Néuhamsd y=f (x) lién tuc va khong am trén doan [a;b] , thi dién tich S cua hinh thang
cong gi6i han béi do thi ham s6 y = £ (x), truc hoanh va hai dudng thing x=a,x=b la
S = F(b)— F(a), trong d6 F(x)1a mdt nguyén ham ciia ham s6 y = f(x) trén doan [a;b] .

ik
(T}
I¥

-_,' d

b) Pinh nghia tich phan: Cho ham sé f (x) lién tuc trén doan [a;b] .Néu F (x) la mot

nguyén ham ctua f (x) trén doan [a;b] thi hiéu s6 F (b) -F (a) dugc goi la tich phan cua ham
b
s6 f(x) tir a dén b vakihieula [ f(x)d.

Ta goi: @ 1a can dudi, b 1a can trén, f 1a ham s6 dudi déu tich phan, f(x)dx 1a biéu thire
dudi dau tich phan, xbién sb 1ay tich phan.
Chua y:

a) Hiéu s6 F(b)—F(a) con dugc ki hiéula F(x)|” . Khi do:

a

b

J £ (x)dv=F(x)

a

' =F(b)-F(a).

b
b) Néu a < b thi ta goi If(x)dx la tich phan cua f trén doan [a;b].

a b
c¢) Trong truong hop a = b hodc a > bta quy udc: .[f(x)dxzo; J.f(x)dx=—'|.f(x)dx

b
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CHUYEN DE 1V —- NGUYEN HAM — TICH PHAN
d) Tich phan khéng phu thuéc va cich ki hi¢u bién (diéu nay s&é mang lai loi ich cho ta dé tinh
b b b
mot sb tich phan dc bigt), tirc 1a [ f (x)dx = [/ ()t = [ f (u)du =...= F (b)~F (a).

Y nghia hinh hoc ciia tich phén:

b
Néu ham s6 y = f(x) lién tuc va khong am trén doan [a;b] thi tich phan J. f(x)dx 1a dién
tich S cua hinh thang cong giéi han bai d6 thi y = f (x) , truc hoanh va hai duong thing
b
x=a,x=>b.Vay Sz_ff(x)dx

2. TINH CHAT CUA TiCH PHAN
Cho f(x),g(x) la cac ham s lién tyc trén [a;b]. Khi d6 ta co:

D [kf(o)dx =k [ f(x)dx
2)[[f () + g = [ f(x)e+ [ g ()
3) [[f () =g = [ £ (x)dx [ g(x)x

4)_lif(x)dx = jf(x)dx+j.f(x)dx (a<c<b)) (chéncgn c)

Gia tri trung binh cGa ham sé lién tuc f(x) trén doan [a; b] dwoc dinh nghia la
1

pr J-f(x)dx.

&

<‘ HE THONG BAI TAP TOAN THUC TE.

Cau 1: Mot chiéc xe dang chuyén dong thang déu véi van toc 30 m/s thi nguoi 1ai dap phanh khién van
tdc ctia xe thay doi theo thoi gian ¢ (gidy) duoc tinh theo cong thirc v(t) =30-5¢ (0 <t< 6) .

Tinh quing duong di chuyén ciia xe trong khoang thoi gian tinh tir lic dap phanh dén khi ding
han.

Cau2: Mot 6 to dang chay véi van toc 15(m/s) thi nguoi 141 ham phanh. Sau khi hdm phanh, 6 t6
chuyén dong cham dan déu véi véan toc V(t) =-5¢ +15(m/s) trong d6 ¢ 1a khoang thoi gian tinh

bang gidy ké tir lic bat dau him phanh. Hoi tir lic hdm phanh dén khi dimg han, 6 to con di
chuyén duoc bao nhiéu mét?
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Cau 10:

Cau 11:

CHUYEN PE IV — NGUYEN HAM — TICH PHAN

Mot vat chuyén dong voi gia toe alt) =3¢ +¢ (I’Il/Sz)- Van toc ban dau cta vat 1a 2(m/s). Hoi
van tdc cta vat 1a bao nhiéu sau khi chuyén dong véi gia téc d6 duoc 2 s.
Mot 6 t6 dang chay voi van toc 10m /s thi ngudi lai xe dap phanh. Tir thoi diém do, 6 t6 chuyén
dong cham dan déu véi véan toe v(t) =-2t+ lO(m / s) , trong d6 ¢ 1 khoang thoi gian tinh bang
gidy, ké tir luc bat dau dap phanh. Tinh quang duong 6 t6 di chuyén dugc trong 8 gidy cudi cng.
Trong 5 gidy déu tién, mot chat diém chuyén dong véi van tdc v(t) =3 +12t+1 (m/ s),
Gia st S(7) 1a quang duong chuyén dong ctia chat diém theo thoi gian #(gidy). Tinh quing duong
ma vat di chuyén trong 5 gidy dau tién,

20
S (1+2t)
v(¢)=30 (m/s). Tinh quing dudng vat d6 di dugc sau 3 gidy dau tién?

Mot vat di chuyén véi gia toc a(r)= (m/s*) Khi t=0thi van téc cua vat la

Ki nghi hé 16p 11 ban Mai ngdi trén may bay di du lich tir Hi Noi vao Nha trang v6i vén tdc
chuyén dong ctia may bay lév(t) =3¢ +4 (m/s). Quing duong may bay bay tir gidy thu 4 dén
gidy tha 10?
Mot vién dan dugc ban 1én tir mat dat 1én theo phuong thang dtng véi van toc ban dau 25 (m/ s)
. Gia tbc trong truong 1a 9,8 (m/ s%)
a) Sau bao lau thi vién dan dat t61 d6 cao 16n nhét?
b) Tinh quing dudng vién dan di duoc tir luc ban 1én cho dén khi cham dit (tinh chinh xac dén
hang phan trim)
Tai mot nha may san xuét goi C (x) 1a tong chi phi tinh theo triéu dong dé san xuat x (tdn) san
pham A trong mot thang. Khi d6 dao ham C'(x) goi 1a chi phi cén bién, cho biét toc d9 tang tong
chi phi theo lugng san pham duoc san xuat. Gia sir chi phi can bién (tinh theo tri¢u dong trén tin
) cia nha may wée lugng béi cong thire C'(x)=5-0,06x+0,00072x” véi 0<x <150. Biét ring
C (O) =30triéu dong goi 1a chi phi ¢6 dinh. Tinh tong chi phi khi nha may san xuat 100tin san
pham A trong mdt thang.
Gia st doanh sé (tinh bang sé san phim) ciia mot san phdm mai (trong vong mot s6 nim nhat
dinh) tuan theo quy luat logistic dugc mo hinh hoa bang ham sb 1'(¢),t > Otrong d6 thoi gian ¢
~t
dugc tinh bing nam, ké tir khi phét hanh san phim moi. Khi do, dao ham f7(r) = 22000¢__ g
(1 +5e”" )
biéu thi tbc d6 ban hang. Biét rang sau 2 nam dat doanh s6 2148 san pham. Tinh doanh sé trong
vong 5 ndm cia san pham?

Mot 6 t6 dang chay véi toe do 20(m/s) thi gip
chudng ngai vat, nguoi lai dap phanh, tir thoi
diém d6 6 to chuyén dong cham dan déu véi van
toc v(t) =-5t+ 20(m/s) , trong d6 ¢ 1a khoang
thoi gian tinh bang gidy, ké tir luc bat dau dap
phanh. Hoi tir lic dap phanh dén khi dimg han, 6
t6 con di chuyén bao nhiéu mét (m )?
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Cau 12:

Cau 13:

Cau 14:

Cau 15:

Cau 16:

Cau 17:

CHUYEN DPE IV — NGUYEN HAM — TICH PHAN

Mot 6 t6 dang chay voi van tbe 10m /s thi gdp chudng ngai vat, nguoi 1ai xe dap phanh. Tir thoi
diém do, 6 t6 chuyén dong cham dan déu voi van toc v (t) =-2t+10 (m / s) , trong d6 ¢ 1a khoang
thoi gian tinh bang gidy, ké tir luc bat dau dap phanh. Tinh quing duong 6 t6 di chuyén duoc
trong 8 gidy cudi clng.

Biét rang nhiét do tai thoi diém ¢ gio trong khoang thoi gian tir 5 gid sang dén 12 gio trua &
thanh phé A vao mot ngay mua ha dugc xac dinh bdi ham sb N(t) = 20+1,7(t—5), 5<5t<12.
Tinh nhiét 6 trung binh vao ngay d6 trong khoang thoi gian tir 5 gio sang dén 12 gio trua (két
qua 1am tron dén hang don vi).

Mot manh dat ¢6 hinh dang 1a hinh thang cong c6 cac thong sé nhu hinh v&, biét phan duong

cong 14 phan db thi ctia ham s y = a~/x . Dién tich ctia manh dét d6 1a bao nhiéu?

A 8 B

h=

D 12 C
Mot ca nd cao tde c6 toe dd v (km/phit) thay doi theo thoi gian ¢ (phut) nhu sau:
at, 0<r<2,

v(t)=12 2<t<15, véi aeR.
4—qat, 15<t<L20.

Biét quang duong ca no di chuyén dugc trong thoi gian 20 phit bang 28,9 km. Gia tri cia a bang
bao nhiéu?

Mot vat dwgc ném lén tr dd cao 300mvoi van toc duoc cho boi coéng thic
v(t) = —9,81t+29,43(m/s). Goi h(t) (m) 1 d6 cao cua vat tai thoi diém t(s). Hoi khoang
thoi gian ké tir khi bat ddu vat duoc ném dén lic cham dit xap xi bang bao nhiéu ( lam tron két
qua dén hang phan chuc).

Pé dam bao an toan khi luu thong trén dudng, cac phuong tién giao thong (trir xe hai banh) khi
dimg dén do phai cach nhau tdi thiéu Im. Mot 6 t6 dang chay véi van toc 20m /s bdng gip mot
xe ban tai dang dimg dén d6 nén 6 t6 him phanh va chuyén dong cham dan déu véi van tdc duoc
biéu dién boi cong thirc v(t) =20-5¢ (m/ s). Hoi rang dé hai xe dat khoang cach an toan khi

dimg lai, 6 to cAn phai hdm phanh khi cach xe ban tai mot khoang it nhét 1a bao nhiéu?
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Cau 18:

Cau 19:

Cau 20:

Cau 21:

Cau 22:

Cau 23:

Cau 24:

CHUYEN PE IV — NGUYEN HAM — TICH PHAN

Mot 6 t6 dang chay voi van toc 20 m/s thi ngudi lai xe phat hién ¢6 hang rao chin ngang duong
o

phia trude cach xe 45 m (tinh tir dau xe t6i hang rao) nén ngudi lai dap phanh. Tir thoi diém
d6, xe chuyén dong cham dan déu véi van toe v(¢)=-5¢+20 (m/s), trong d6 ¢ 1a thoi gian
dugc tinh tir lic ngudi 1ai dap phanh. Khi xe dimg han, khoang cach tir xe dén hang rao 1 bao
nhiéu?

Gia sir nhiét do (tinh bang °C) tai thoi diém ¢ gid trong khoang thoi gian tir 6 gio sang dén 12
gio trua & mot dia phuong vao mot ngay nao d6 dwoc md hinh hoa boi ham sb
T(t)=20+1,5(r—6), 6<¢<12. Tim nhiét do trung binh vao ngay do trong khoang thoi gian tir
6 gid sang dén 12 gio trua.

Mot bac thg xdy bom nudc vao bé chira nuée. Goi (1) 1a thé tic 1458 h nude bom duge sau ¢
gidy. Cho /'(t)=6at’ +2bt va ban du bé khong c6 nude. Sau 3 gidy thi thé tich nudc trong bé

1a 90m’ , sau 6 gidy thi thé tich nudc trong bé 1a 504m’ . Tinh thé tich nudc trong bé sau khi
bom dugc 9 gidy (don vi m’).
Mot quan thé vi khuan ban dau gdm 500 vi khuan, sau d6 bat dau ting truong. Goi P(t) 1a sb
lwong vi khudn ciia quan thé d6 tai thoi diém ¢, trong d6 ¢ tinh theo ngay (O <t< 10) . Toc do
ting trudng cua quan thé vi khuin d6 cho béi ham sb P'(t) = k\/;, trong d6 k 13 hing sb. Sau
mot ngay, s6 lugng vi khudn ciia quan thé d6 di ting 1én thanh 600 vi khuan. Tinh s6 luong vi
khuén ciia quan thé d6 sau 7 ngay (lam tron két qua dén hang don vi).

(Nguon: R. Larson and B. Edwards, Calcucus 10e, Cengage 2014).
Ngudi ta truyén nhiét cho mot binh nuéi cdy vi sinh vat tir I'C.. Téc d¢ ting nhiét do cua binh
tai thoi diém ¢ phut (0<¢<5)dugc cho béi ham sé f(¢)=3¢> (*C/phut). Biét rang nhiét do cia
binh d6 tai thoi diém 7 1a mot nguyén ham ctia ham s6 f(¢), tim nhiét d6 cua binh tai thoi diém
3 phut ké tir khi truyén nhiét.
Téc d6 tang trudng ciia mot dan giu meo tai thoi diém ¢ thang ké tir khi nguoi ta tha 100 ca thé
dau tién vao mot khu rimg duoc wéc luong boi cong thire P'(t) =8¢ +30 (con/thang), voi P(t)
1a 56 lugng ca thé trong dan tai thoi diém ¢ thang twong timg (ngudn: Chris Kirkpatrick, Barbara
Alldred, Crystal Chilvers, Beverly Farahani, Kristina Farentino, Angelo Lillo, lan Macpherson,
John Rodger, Susanne Trew, Advanced Function, Nelson 2012). Dya vao tdc do tang truong da
cho, hay udc tinh s ca thé ciia dan gau méo nay tai thoi diém 3 thang ké tir khi chung duoc tha
vao rung.
Nham tri an ngudi dan Binh Thuan da ludn tin tuong, dong hanh voi doanh nghiép, Tap doan
Nova di t6 chtre ngay hoi “Cam on Binh Thuan” vao ngay 10/07/2024. Trong chudi su kién dic
biét nay, tat ca ngudi dan dia phuong déu duoc mién phi vé vao cong, thoa thich tdn hudng cac
tro choi, tham quan céac cong trinh ky thu, 4n tuong tai 05 cong vién chu dé duge dau tu, xay
dung hoanh trang voi hang tram tién ich.

Goi B(t) 1a ham s biéu thi s6 luong khach tham quan sau ¢ gio mo cira. Khi d6 téc d6 thay
d6i lwong khach tham quan trong ngay duoc biéu dién bang ham sb B'(t) =4£ 32 +200,
trong do ¢ tinh bang gio (0<¢<8), B’(t) tinh bang khach/gio. Sau 2 gio da c6 1200 nguoi co

mat. Hoi sau 6 gio luong khach tham quan la bao nhiéu nguo6i?
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Cau 25:

Cau 26:

Cau 27:

Cau 28:

Cau 29:

Cau 30:

CHUYEN DPE IV — NGUYEN HAM — TICH PHAN

Cha mét trung tAm thuong mai mudn cho thué mot s6 gian hang nhu nhau. Nguoi ¢6 mudn cho
thué mdi gian hang véi gia 1a x triéu dong (x > 0). Khi d6 doanh thu cuia ctra hang duoc biéu
dién theo ham sb T (x). Téc d¢ thay ddi doanh thu tir cc gian hang d6 duoc biéu dién béi ham
s6 T (x)=-10x+200, trong d6 7"(x) tinh bang triéu dong. Biét rang néu gia thué cho mdi gian
hang 1a 10 triéu dong thi doanh thu 1a 1800 triéu dong. Tim gia tri cua x dé ngudi d6 c6 doanh
thu 1a cao nhat?
Téc 4o v(m / s) ctia mot thang may di chuyén tir tang 1 1én ting cao nhat theo thoi gian 7 (gidy)
dugc cho bdi cong thire:
t, 0<r<2
v(t)= 2, 2<1<20
12-0,5¢, 20<t<24

Tinh quang dudng chuyén dong va tdc do trung binh ciia thang may.
Mot vat chuyén dong cham dén véi van tde v(t) =160-10¢ (m / s) . Tinh quang dudng ma vat di
chuyén duoc trong khoang thoi gian tir thoi diém ¢ =0 dén thoi diém ma vét dung lai.
a) Cudng do dong dién chay trong cudn day lay =1(¢) (A). Cho O0<a<b va I(1)>0 voimoi

b
te [a;b]. Hay giai thich vi sao II (t)dt biéu thi dién lugng (C) da phéng qua cudn day trong

khoang thoi gian tir @ dén b (a,b tinh theo gidy).
b) Ap dung cong thirc & cau a) dé giai bai toan sau: Cuong d6 dong dién chay trong cudn day 1a
1= 2sin(t)(A). Tinh dién lugng (C) phong ra trong cudn day khoang thoi gian tir thoi diém

t=0(s) dén thoi diém t:%(s). v (m/s)

Mot vat chuyén dong véi van tdc duoc cho boi dd thi &

hinh vé

a) Tinh quang duong ma vat di chuyén dugc trong 3 gidy 7 -

dau tién. 2L/

b) Tinh quing dudngva vat di chuyén dugc trong 8 gidy L -
dau tién. O 3 45 3 t(s)

O nhiét d6 37°C, mot phan ung hoa hoc tir chét A, chuyén hoéa thanh san ph'flm chéit B theo
phuong trinh: A — B. Gia st y(x) 1a ndng d6 chat A (don vi mol L) tai thoi gian x (gidy),
y(x) >0 v6i x > 0thda man hé thuc y'(x) =8In3.10"x véi x>0.
a) Xét ham sb f(x)=log, y(x) véi x>0. Hay tinh f'(x) tir d6 tim ham sO f(x).
b) Gia sir ta tinh ndng do trung binh chat A (don vi mol L™) tir thoi diém a (gidy) dén thoi

1
b-a
chat A tir thoi diém 10 gidy dén thoi diém 20 giay.

b
diém b (gidy) v6i0 < a <b theo cong thirc Iy (x)dx . Xéc dinh ndng do trung binh cua
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CHUYEN DPE IV — NGUYEN HAM — TICH PHAN

Chu 31: Mot chit diém chuyén dong theo quy ludt van toc v(¢)(m/s) cé dang duong Parabol khi
0<t<5(s) va v(¢) c6 dang duong thang khi 5<r<10(s). Biét dinh Parabol la 7(2,3). Hoi

quang dudng di duoc chat diém trong thoi gian 0<7<10 s) la bao nhiéu mét?

/N

2 5 10 f

Céu 32: Cho hinh v& duéi day 1a d6 thi van toc v(r) ciia mot vat (¢ =0 1a thoi diém vat bt dau chuyén

dong). Tinh quing duong chuyén dong va van tdc trung binh cta vat 10 gidy dau tién.
stv(m/s)

4

(8]

-1 0 1 2 3 4 5 6 7 8 9 10
<4

Ciu 33: Khao sat chuyén dong ciia xe khach A trong 30 phiit trén mot quing duong ta thu duoc két qua:

van toc v(m/phut) cua xe khach theo thoi gian ¢ (phut) duoc biéu dién boi ham s6

100¢, 0<r<10
v(t): 20t +800, 10<z<20

—10t+1400, 20<¢<30
Tinh quing duong chuyén dong va van tdc trung binh ciia xe khach trong 30 phut da khao sat.

Céu 34: Mot vat chuyén dong trong 4 gid v6i van tde. . phu thude vao thoi gian 7(h)cd do thi van tde

nhu hinh v& bén.Trong khoang thoi gian 1 gio ké tir khi bat dau chuyén dong, do thi d6 1a mot
phan cia duong parabol c6 dinh 7(2;10) va truc doi xiig song song v6i truc tung. Khoang thoi
gian con lai vat chuyén dong cham dan déu. Tinh quing duong S ma vt di duoc trong 4 gio do.

v
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CHUYEN DE IV - NGUYEN HAM — TICH PHAN
Cau 35: Mot ngudi chay trong 2 gio, van toc v (km/h) phu thudc vao thoi gian 7 (1) c¢6 d6 thi 1a 1 phan
cta duong Parabol véi dinh 1 (1;5) va truc d6i ximg song song v&i truc tung Ov nhu hinh v&.

Tinh quing duong S nguoi d6 chay duoc trong 1 gior 30 phit ké tir lac bit ddu chay (két qua 1am
tron dén 2 chit s6 thap phan).

5'---?\

-y

O 1 2
Céu 36: Dé chuin bi cho budi di ngoai, nhém du lich du dinh dung mét cai 1éu trai c6 dang nhu hinh v&.
Biét ring mit trudc va mat sau cua trai 1a hai parabol bang nhau, nim trén hai mit phing song
song voi nhau va cing vudng goc véi mit nén. Nén cua 18u trai 1a mot hinh chir nhat c¢6 kich
thudc chiéu rong 1a 4m (16i vao 18u), chiéu dai 1a 6m , dinh parabol cach nén 3m . Tinh thé tich
phan khong gian bén trong 18u trai.

Céu 37: Ong An mudn lam cira rao sét c6 hinh dang va kich thudc nhu hinh v& bén, biét duong cong phia
trén 1a mot Parabol. Gid 1m? cira rio sat 1a 700.000 dong. Hoi 6ng An phai tra bao nhiéu tién
dé 1am cai cira sat nhu vay (Iam tron dén hang nghin).

ULg,

we'T

U0000UNID 00000

bm
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Cau 38:

Cau 39:

Cau 40:

CHUYEN DPE IV — NGUYEN HAM — TICH PHAN

Mot vat chuyén dong trong 6 gid voi van tde v(km/ h)phu thudc vao thoi gian t(h)c() dd thi
nhu hinh bén duéi. Trong khoang thoi gian 2 gior tir khi bit ddu chuyén dong, dd thi 1a mot phan

duong Parabol c¢6 dinh / (3; 9) va c6 truc ddi ximg song song vai tryc tung. Khoang thoi gian con

. A . A A \ A \ < I3 A A 7 M 1 5 \ \ A . A
lai, do thi van toc 1a mot duong thang c6 hé so goc bang v Quang duong s ma vt di chuyén

dugc trong 6 gio 1a % ,(a,b)=1.Khi d6 a—b béng bao nhiéu?

9 -
»

s \

10 2 3 y I

Ban An c¢6 cac tam thé hinh chit nhat c6 kich thuéc khac nhau nhung ¢ cing chu vi 13 6cm .
Trén mdi tam thé An v& mot hinh parabol sao cho dinh cua parabol tring véi trung diém mot
canh cua tim thé nhu hinh vé&. Hoi dién tich cua hinh parabol 16n nhat ma An vé& duogc béng bao
nhiéu xang ti mét vuong?

Mot 6 6 di tir tinh A dén D thi phai di qua doan dudng BC hét 4,5 gio. O t6 d6 di v6i van
td¢ v(km / h) phu thudc thoi gian ¢(4) c6 do thi van toc nhur hinh vé& bén. Trong khoang thoi gian
1h, 6 t6 di tir tinh B ¢ d0 thi 1a mot doan thang song song véi truc Ox va trong 2,54 tiép
theo db thi 6 t6 6 chuyén dong 1a mot phan cuia Parabol ¢6 dinh 7(2;80) va truc ddi ximg song
song v&i truc Oy . Khoang thoi gian con lai d6 thi 1a mot doan thang song song véi truc Ox .
Tinh doan duong BC

T
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CHUYEN DE 1V - NGUYEN HAM — TICH PHAN
Cau 41: Gia dinh 6ng Binh xay mot cai choi hinh bat giac, trong d6 mai choi (H) c6 dang hinh “chép bat

giac cong déu” c6 tran bang gd nhu hinh vé& bén. Péy ciia (H) 1a mot hinh bat giac déu c6 canh

o322 42
V242

cua (H) la cac soi day thép dl;dz;d3;d4;d5;d6;d7;d8 nam trén cac duong parabol ¢ truc ddi

(m) Chiéu cao SO=6m (SO vudng goc voi mit phiang ddy). Cac canh bén

xtng song song véi SO . Gia st giao tuyén (néu c6) cia (H ) v6i mit phang (o) vudng goc voi
SO 1a mot bat gidc déu va khi («) khi qua trung diém ciia SO thi bat giac déu c6 canh

V22 +2

b= (m). Tinh thé tich phan khong gian ndm bén trong mai choi (H ) do.

22

Céu 42: Mot vat chuyén dong véi van tdc v(¢) duoc cho boi dd thi nhu hinh vé

Av(m/s)
1 k=
o 1 3 4 ¢ (.';':)
Khang dinh bung Sai
a) Vién toc cua vat tai thoi diém =1 (s) 1a 3(m/s).
b) t, 0<r<l1
Ham s6 v(¢) dugc cho boi cong thie v(r) =11, 1<t<3.

—t+4,3<1<4

C) Quing duong vat di duoc tir lic £ =1(s) dén lac t=3(s) 1a 2m.

d) Quing duong vt di duoc trong 4 gidy dau tién 1a 3m.
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CHUYEN PE IV — NGUYEN HAM — TICH PHAN

Ciu 43: Mot chat diém dang chuyén dong véi van toc v, =16 (m/s) thi tang tbc voi gia toc

a(t)=t*+3t (m/s?).

Khang dinh Dung Sai
a) Goi V() 1a van tc cua chat diém ¢ thoi diém ¢ thi v(¢) 1a mot

nguyén ham cua a(t) =¢> +3t.

b 3
) o=C4 30,
372

c) Van toc cia vat tai thoi diém £ =2(s) 1a 70(m/s).

d) Quing dudng vat di duoc trong 4 gidy dau tién ké tir luc bat dau

tang toc 1a % (m).

Cau 44: Mot cong trinh xdy dung du kién hoan thanh trong 50 ngay. Goi M (¢) 14 s6 ngay cong dugc tinh
dén hét ngay thir ¢ (ké tir khi khoi cong cong trinh). Trong kinh té xdy dung, nguoi ta da biét
rang M '(t) = m(t) v&i m(t) 1 s6 lugng cong nhan duoc sir dung tai thoi diém . Biét rang

m(t) =100+8/t —2¢ (véi 0<t<50).
Khang dinh Dung Sai

a) C6 72 cong nhan dugce st dung vao ngay thir 49.

b) Sb cong nhan dugc sir dung nhiéu nhat vao ngay thi 4.

c) Trong 10 ngay dau tién, cong trinh da can hon 1000 ngay cong.

d) Téng cong can 4000 ngay cong dé hoan thanh cong trinh xdy dung
d6 theo du kién.

Cau 45: Sau khi xuét phat, mot 6 to di chuyén véi toe do v(t)=2¢-0,03¢" (0<¢<10), trong 6 v(¢)

tinh bang m /s ; thoi gian t tinh bang gidy v6i ¢ =0 1a thoi diém xe xuét phat.
Céc ménh dé sau dung hai sai?
Khang dinh bung Sai
a) Vian toc cia xe tai thoi diém 7=1(s) 1a 1,97m /s

b) Gia st s(t) 1a quing dudng 6 t6 di chuyén dugc theo thoi gian 7.
Khi do s(t) = v'(t)

¢) | Quing duong vt di duoc tir thoi diém ¢=0(s) dén thoi diém
tle(s) la 90(m)

d) Téc do trung binh cia xe trong khoang thoi gian 0<7<10 bang
9(m/ s)
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CHUYEN PE IV — NGUYEN HAM — TICH PHAN

Cau 46: Trong 5 giay déu tién, mot chat diém chuyén dong véi van tde v(t) =32 +12t+1 (m/s),
s(#) 1a quang dudng chuyén dong ciia chét diém theo thoi gian ¢(gidy) Trong cac khing dinh sau,
khang dinh nio dung hay sai?
Khang dinh bung Sai
a) | Van tdc clia vat tai thoi diém £ =2 1a v(2) =1(m/s)

b) Trong 5 gidy dau tién, van toc 16n nhat cua chat diém 1a 3 (m/s)

C) Trong khoang thoi gian tir £ =2dén t =5van tc cua chit diém
giam dan

d) Quing duodng chuyén dong cua chat diém trong 5 gidy dau tién la
30(m)

CAu 47: Dé tham du hoi cho xuan nguoi ta du dinh dung mét 1éu trai ¢6 dang parabol, véi kich thudc:
nén trai 1a mot hinh chir nhat ABCD c¢6 chiéu rong la 3 mét, chiéu sdu 1a 6 mét va trai tham,
dinh I ciia parabol cach mit dat 1a 3 mét. Trong cac khang dinh sau, khiang dinh niao duing hay
sai?

Khiang dinh bung Sai

a) Dién tich tham lam nén 1 18m>

b) Chon h¢ truc toa do Oxy sao cho: O la trung diém cua canh AB,
A, B thugc truc hoanh va I thudc truc tung, Toa do cac diém

A(?;OJ,B(%;OJ,I(O;S)

4
Phuong trinh cua parabol la: y = —gxz +6

c)

d) Vay thé tich phan khong gian phia trong trai 1a V =36

Ciu 48: Mot bac thg xdy bom nudc vao bé chita nude. Goi A (¢) 1a thé tich nudc bom dugc sau ¢ phit.
Cho h'(t)=6ar* +2bt va ban dau bé khong cé nudce. Sau 3 phit thi thé tich nude trong bé 1a

90m’, sau 6 phut thi thé tich nudc trong bé 1a 504m° . Trong cac khang dinh sau, khang dinh
nao dung hay sai?

Khang dinh Dung Sai

a) | h(e)=[(6ar” +2bt)ds
b)

h(3)= j(6at2 +2bt)dt =90
0

C) 54a+9b =90
432a+36b =504

d) Sau 9 phut thé tich nuée trong bé 1a: V' = 1460m’

a,bla nghiém cua hé phuong trinh{
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Cau 49:

Cau 50:

CHUYEN PE IV — NGUYEN HAM — TICH PHAN

Mot ngudi ndng dan cé mot manh dét hinh vudng ABCD canh bang 8m . Ong ta dinh chia manh
dat thanh ba phén, bdi cc parabol di qua cac dinh cta hinh vudng nhu hinh v&, biét rang dinh
ctia parabol cach canh hinh vudng 2m . Ong du dinh trong hoa trén phan dién tich giéi han boi
céc parabol va canh hinh vudng, trong c6 trén phan dién tich con lai.
Chon hé truc Oxy sao cho A(—4;4), B(4:4), C(4;,—-4), D(—4;—4).

Y
A Sm |4 B
2l
[ 1
—1 @] 4 x
D ¢
1

2 2
a) Phuong trinh cua hai parabol 1a y = % +2vay= —% -2.

b) Dién tich trong hoa bang %mz :

L gen s £, A v LA 2 1 11
¢) Ti so dién tich dat trong hoa va trong c6 bang 37

d) Néu chi phi mua cay giéng hoa 1a 100.000 déng/m?, co 1a 70.000 dong/m? thi chi phi mua cay
giong cho ca khu vuon 1a 4900000 dong.

Tai mot nha may, goi C(x) 14 tong chi phi (tinh theo triéu ddng) dé san xudt x tin san phim A4
trong mot thang. Khi d6, dao ham C'(x), goi 1a chi phi can bién, cho biét toc do gia ting tong
chi phi theo lugng gia ting san phim dwoc san xut. Gia sir chi phi c4n bién (tinh theo triéu dong
trén tin) cua nha may dugc wdc luong boi cong thirc C'(x) =5-0,06x+0,00072x> véi
0<x<150. Biét rang C(0) =30 triéu dong, goi la chi phi cb dinh.

a) C(100)— C(0) = jom C'(x)dx .

100 , 100 100 100 5
b) jo C(x)abczsj0 dx—0,06j0 xdx+o,ooo72j0 X% dx.

100
0

100 100

100 100 100
¢) 5[ dv=0,06] "~ xdr+0,00072] " x> dv =3[, ~0,03x];" +0,00024x[" .

d) C(100)=440.
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Cau 51:

Cau 52:

CHUYEN PE IV — NGUYEN HAM — TICH PHAN

Mot chat diém bét dau chuyén dong thing déu voi van tde V,, sau 4 gidy chuyén dong thi gip
chudng ngai vat nén bt dau giam tdc do v6i van tde chuyén dong v(t) = —%t +a (m/s), (t>4)

cho dén khi dimng hin. Quang duong chat diém di duoc ké tir luc chuyén dong dén khi dimg han
1a. 80m. Cac khing dinh sau ding hay sai ?

a) Quing dudng chat diém di chuyén dugc sau 4(gidy) bang : S (4) =4y ( m) .
5

b) Quing duong chat diém di chuyén dugc sau 5(gidy) bang : S (5)= jv(t)dz (m)
0

c) v, <8(ml/s).

d) Van tdc trung binh V,, cta chat diém trong khoang thoi gian tir 3gidy dén 7 gidy ké tir lac
bit du thoa man v, <8(m/s)

Mot duong ham c¢6 md hinh nhu bén dudi. Biét ring duong ham mé hinh c6 chiéu dai 5 (Cm) .

Khi cit md hinh nay boi cac mit phing vudng goc véi day cua no, ta duge thiét dién 13 mot hinh
parabol c6 do dai day gap doi chiéu cao ctia parabol. Chiéu cao ciia mdi thiét dién parabol cho

béi cong thie y =3 — %x (em), v&i X (cm) 1a khoang cach tinh tir 16i vao 16n hon ciia duong

ham mé hinh dén mit phing chira thiét dién. Cac khiang dinh sau ddy dung hay sai?

D

a)Néu mot hinh parabol co day 1a d va chidu cao / nhu hinh v& thi phwong trinh ciia parabol 1a
4h

y:—d—2X2+h.

h

T d O d\
2 2

b) Dién tich ciia hinh parabol ¢6 day 13 d va chiéu cao h1a § = %dh,

¢) Thé tich ctia ham 1a 29, 8897’

d) Bé hoan thanh dudng hdm tir lac dao nai dén luc hoan thién dua vao sir dung thi gia mdi mét
khéi 12 990 triéu ddng. Khi d6 chi phi lam ham 1a khoang 29 ty niam trim chin muwoi ba triéu
ddng.
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Cau 53:

Cau 54:

CHUYEN DPE IV — NGUYEN HAM — TICH PHAN

Chat diém chuyén dong theo quy luat van toc v(t) ( m/ s) c6 dang duong thang khi 0<7< 3(s)
va 8<r<15(s)va v(t) c6 dang duong Parabol khi 3 <7 <8(s) (nhu hinh v&)

“t(s)
a) Van toc cla cht diém tai thoi diém =3 1a v(3)=11(m/s).
b) Quing dudng chét diém di chuyén dugc trong 3 gidy dau tién la: S, = Jz.l ldt (m)

0
¢) Quang duong chit diém di duoc trong khoang thoi gian tir 8 gidy dén 15 gidy bang 73,5( m)
;i) Van tdc trung binh v, cua chat diém trong khoang thoi gian tir 3 dén 8 gidy thoa man
v, <7 (ml/s)

Mot toa nha c6 kién cau nhu hinh bén dudi. Biét rang chicu

cao toa nha la 48 (m) Cit ngdi nha boi mot mat phing

song song vOi mat dat thi duoc thiét dién 1a cac hinh
vuong. Khi cit mo hinh nay boi cic mat phang vudng goc
véi day cua n6 va di qua duong chéo hinh vudng hai day
ta dugc thiét dién 1a mot hinh dbi xtmg ACPM ( AM ,CP
13 hai cung tron). Goi O 1a tAm thiét dién hinh vuéng chinh
giita toa nha nhu hinh v&, OP 14 tiép tuyén cua cung tron
CP. Biét OP =30(m) . Cac khang dinh sau dy dang hay

sai?

a)Dién tich ddy toa nha S, =1000(m’).

b)Dién tich thiét dién hinh vuong chinh gitta (nhan O la
tim) bang 200(m’ ).

c)Dién tich thiét diégn ACPM bang 1200(m”).

d)Thé tich toa nha 1a 31295 (m’).
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CHUYEN DPE IV — NGUYEN HAM — TICH PHAN

NGUYEN HAM
TICH PHAN

CHUONG |

BAIL TICH PHAN

)
@ LY THUYET.

1) KHAI NIEM TiCH PHAN
a) Dién tich hinh thang cong:
Pinh 1y 1:
Néuhamsd y=f (x) lién tuc va khong am trén doan [a;b] , thi dién tich S cua hinh thang
cong gi6i han béi do thi ham s6 y = £ (x), truc hoanh va hai dudng thing x=a,x=b la
S = F(b)— F(a), trong d6 F(x)1a mdt nguyén ham ciia ham s6 y = f(x) trén doan [a;b] .

ik
(T}
I¥

-_,' d

b) Pinh nghia tich phan: Cho ham sé f (x) lién tuc trén doan [a;b] .Néu F (x) la mot

nguyén ham ctua f (x) trén doan [a;b] thi hiéu s6 F (b) -F (a) dugc goi la tich phan cua ham
b
s6 f(x) tir a dén b vakihieula [ f(x)d.

Ta goi: @ 1a can dudi, b 1a can trén, f 1a ham s6 dudi déu tich phan, f(x)dx 1a biéu thire
dudi dau tich phan, xbién sb 1ay tich phan.
Chua y:

a) Hiéu s6 F(b)—F(a) con dugc ki hiéula F(x)|” . Khi do:

a

b

J £ (x)dv=F(x)

a

' =F(b)-F(a).

b
b) Néu a < b thi ta goi If(x)dx la tich phan cua f trén doan [a;b].

a b
c¢) Trong truong hop a = b hodc a > bta quy udc: .[f(x)dxzo; J.f(x)dx=—'|.f(x)dx

b
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CHUYEN DE 1V —- NGUYEN HAM — TICH PHAN
d) Tich phan khéng phu thuéc va cich ki hi¢u bién (diéu nay s&é mang lai loi ich cho ta dé tinh
b b b
mot sb tich phan dc bigt), tirc 1a [ f (x)dx = [/ ()t = [ f (u)du =...= F (b)~F (a).

Y nghia hinh hoc ciia tich phén:

b
Néu ham s6 y = f(x) lién tuc va khong am trén doan [a;b] thi tich phan J. f(x)dx 1a dién
tich S cua hinh thang cong giéi han bai d6 thi y = f (x) , truc hoanh va hai duong thing

b
x=a,x=b.Viy Sz_ff(x)dx

2. TINH CHAT CUA TiCH PHAN

Cho f(x),g(x) la cac ham s lién tyc trén [a;b]. Khi d6 ta co:
1)}1{. f(x)dx =k j f(x)dx

2)T[f(x> +g(x)jdx = jf(x)dx +fg(x)dx

3)?[]‘ (x) — g(x)Jdx = if (x)dx —jg(x)dx

4)_lif(x)dx = jf(x)dx+j.f(x)dx (a<c<b)) (chéncgn c)

Gia tri trung binh cGa ham sé lién tuc f(x) trén doan [a; b] dwoc dinh nghia la
1

pr If(x)dx.

&

<‘ HE THONG BAI TAP TOAN THUC TE.

Cau 1:

Mot chiée xe dang chuyén dong thang déu véi van téc 30 m/s thi ngudi lai dap phanh khién van
tdc ctia xe thay doi theo thoi gian ¢ (gidy) duoc tinh theo cong thirc v(t) =30-5¢ (0 <t< 6) .

Tinh quing duong di chuyén ciia xe trong khoang thoi gian tinh tir lic dap phanh dén khi ding
han.

Loi giai
6
v(t)dr= =90 (m)

2
Quing duong di chuyén cia xe la: s = (30-5¢)dt = [SOt —%}

© ey O\
© ey O\

0
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Cau 3:

Cau 5:

CHUYEN PE IV — NGUYEN HAM — TICH PHAN

Mot 6 t6 dang chay voi vén tdc 15(m/S) thi nguoi 1ai ham phanh. Sau khi hdm phanh, 6 t6
chuyén dong cham dan déu véi véan toc v(t) =-5¢ +15(m/s) trong do ¢ 1a khoang thoi gian tinh
bang gidy ké tir lic bit dau ham phanh. Hoi tir lic hdm phanh dén khi dung han, 6 to con di
chuyén duoc bao nhiéu mét?

Loi giai
Khi dimg han thi v(r)=-5t+15=0< ¢t =3.
Tir Iac ham phanh dén khi dung lai, xe di chuyén duoc:

3 3 3
s =jv(t)dr=j(—5z+15)dz= (—%ﬁ +15¢)] =22,5m.
0 0 0

PO 2 A fe e A 2 2 A LA X , A 1a 2
Mot vat chuyén dong voi gia te a(f)=3¢"+¢ (/S”). Van téc ban dau cua vat 1a 2 (m/s). Hoi
van tdc cla vat 1 bao nhiéu sau khi chuyén dong véi gia téc d6 duoc 2 s.

Loi giai

Van toc chuyén dong v(r) = [a(de =[G +nyde =1+ %tz +C.

Chon gbc thoi gian lic bat dau tang toc thi v(0)=2= C =2 = v(t) = + %tz +2.

Khi d6 tai thoi diém 25 thi v(2) =12m/s.

Mot 6 t6 dang chay voi van toc 10m /s thi ngudi lai xe dap phanh. Tir thoi diém do, 6 t6 chuyén

dong cham dan déu véi van toc v(t) =-2t+ lO(m / s) , trong d6 ¢ 1a khoang thoi gian tinh bang

gidy, ké tir luc bat dau dap phanh. Tinh quang duong 6 t6 di chuyén dugc trong 8 gidy cudi cing.
Loi giai

Tacd —2t+10=0<t =5= Thoi gian tinh tir lac bat dau dap phanh dén khi dung han la 5

gidy. Vay trong 8 gidy cudi clng thi c6 3 gidy 6 to chuyén dong véi van téc 10m /s va 5 gidy

chuyén dong cham dan déu véi van toc v(t) =-2t+ 10(m / s) .
5

Khi d6 quing dudng 6 to di chuyén 1a § = 3.10+I(—2t+10)dt =30+25=55m.
0

Trong 5 gidy dau tién, mot chat diém chuyén dong véi van tde v(t) =3 +12t+1 (m/ s),
Gia st S(7) 1a quang duong chuyén dong ctia chat diém theo thoi gian #(gidy). Tinh quing duong
ma vat di chuyén trong 5 gidy dau tién,

Loi giai

Ta cé S'(r) = v(¢) Quing dudng ma vat di chuyén trong khoang thoi gian tir £ =0(s) dén ¢ = 5(s)

a
S =j05(—3t2+12t+ 1)z = 40(m) .

B 20
(1+2¢)°
v(¢)=30 (m/s). Tinh quing dudng vat d6 di dugc sau 3 gidy dau tién?

Mot vat di chuyén véi gia toc a(t)z (m/s*) Khi t=0thi van téc cua vat la

Loi giai
20 4 10 .
(1+21) 1421
Ma tai thoi diém ¢ =0 vat c6 vén tdc bang v(¢)=30 (m/s) néntacd v(0) =30 hay C=20.

Taco v(t) = J.a(t)dt = —J
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CHUYEN PE IV — NGUYEN HAM — TICH PHAN

Vay v(t) = +20.

1+ 2¢
Quéng dudng vat di dugc tir thoi diém ¢ =0 (s) dén thoi diém 7 =3(s) 1a

3 3 10
[ vde=| oy

Ki nghi hé 16p 11 ban Mai ngdi trén may bay di du lich tir Hi Noi vao Nha trang voi van toc

+20)dz ~70(m).

chuyén dong ctia may bay lév(t) =3t> +4 (m/s). Quing dudong may bay bay tir gidy thir 4 dén

gidy thtr 10?
Loi giai

Quing duong ma vt di chuyén trong khoang thoi gian tir gidy thu 4 dén gidy thir 10 1a

Cau 10:

10 5
S=L (3t +4)dt =960(m) .
Mot vién dan dugc ban 18n tir mét dat 1én theo phuong thing dtng véi van tde ban dau 25 (m/ s)
. Gia tbc trong truong 13 9,8 (m/ s?)
a) Sau bao lau thi vién dan dat t61 d6 cao 1on nhét?
b) Tinh quing dudng vién dan di duoc tir lac ban 1én cho dén khi cham dét (tinh chinh xac dén
hang phén trim)

Loi giai

a) Chon chiéu duong hudng tir mat dét 1én. Goi v (t)la van tdc cua vién dan. Ta c6
Vit)=a(t)=-9,8
Suy ra v(f) = ja(z)dz = j—9,8 dt =-9,8t+C. Vi »(0) =25 hay C=25.
Vay v(t) =-9,8t+25

Goi T l1a thoi diém vién dan dat d6 cao 1on nhat. Tai d6 vién dan ¢6 vén toc béng 0.

V(T):—9,8T+25:0:>T=%z2,55(5)

b

b) Goi S 14 quéing dudng vién dan di duoc tir lac ban 1én ti vi tri cao nhat. khi d6

S = j02’55 (=9,8¢+25)dr ~ 31,79(m)

Quing duong vién dan di dugce tir luc ban 1én cho dén khi roi xubng dat 1a 28 ~ 63,58(m)

Tai mot nha may san xuét goi C (x) 1a tong chi phi tinh theo triéu dong dé san xuat x (tan) san
pham A trong mot thang. Khi d6 dao ham C '(x) goi 1a chi phi c4n bién, cho biét toc do ting tong
chi phi theo lugng san pham duoc san xuat. Gia st chi phi can bién (tinh theo triéu dong trén tin
) cia nha mdy udc lugng boi cong thire C'(x)=5-0,06x+0,00072x> v6i 0<x <150. Biét ring
C (O) =30triéu dong goi 1a chi phi ¢6 dinh. Tinh tong chi phi khi nha may san xuat 100tin san
pham A trong mdt thang.

Loi giai
100 100

C(100)-C(0)= [ C'(x)dx = [ (5-0,06x+0,00072x")dx = 440
0 0

C(100) = 440+30 = 470 ( tri¢u ddng)

Téng chi phi khi nha may san xuit 100tdn san pham A trong mot thang 1a 470 ( triéu dong).
Gia sir doanh sd (tinh bang sé san pham) cia mot san phdm mai (trong vong mot sé nim nhat
dinh) tuén theo quy luét logistic dugc mo hinh hoa bang ham sb f(¢),t > Otrong d6 thoi gian ¢
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Cau 11:

Cau 12:

CHUYEN PE IV — NGUYEN HAM — TICH PHAN

~t
duge tinh bing nam, ké tir khi phat hanh san pham méi. Khi do, dao ham f7(r) = 22200¢ g
(1 +5¢ )
biéu thi tbc d6 ban hang. Biét ring sau 2 nam dat doanh s6 2148 san pham. Tinh doanh sé trong
vong 5 ndm cla san pham?

Loi gidi
—t
f(5)-1(2) =f j%dmmss:f( 5)=1855+2148 ~ 4003
1+Se

Vay doanh sd trong vong 5 nam ctia san pham l1a 4003
Mot 6 t6 dang chay voi toe do 20(m / s) thi gdp chudng ngai vat, nguoi lai dap phanh, tir thoi
diém d6 6 t6 chuyén dong cham dan déu véi van toc v( t) =-5t+20 ( m/ s) , trong d6 ¢ 1a khoang

thoi gian tinh bang gidy, ké tir luc bit dau dap phanh. Hoi tir lic dap phanh dén khi ding hén, 6
t6 con di chuyén bao nhiéu mét (m )?

Loi giai
Khi 6 t6 ding han thi: v(¢)=0< —-5/+20=0 <1 =4(s).

Vay tir lc dap phanh dén khi dimg hén, 6 t6 di chuyén duge: s = |(=5¢+20)dt = 40(m).

O C—

Mot 6 t6 dang chay v6i van tbe 10m /s thi gip chudng ngai vat, ngudi lai xe dap phanh. Tir thoi
diém do, 6 to chuyén dong chdm dan déu véi van toc v(¢) =—2¢+10(m/s), trong d6 ¢ 1a khodng
thoi gian tinh bang gidy, ké tir lac bat dau dap phanh. Tinh quing duong 6 t6 di chuyén duoc
trong 8 gidy cudi cung.

Loi giai
Khi 6 t6 dirng han thi van téc bang 0, nén ta c6 —2¢+10=0 <> ¢t =5= Thoi gian tinh tir luc
bét dau dap phanh dén khi dimg han 1a 5 gidy.
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CHUYEN PE IV - NGUYEN HAM — TICH PHAN
Vay trong 8 gidy cudi ciing thi c6 3 gidy 6 t6 chuyén dong véi van toc 10m /s va 5 gidy
chuyén dong cham dan déu véi van toc v(t) =-2t+ 10(m / s) .

Khi d6 quing dudng 6 t6 di chuyén trong 8 gidy cudi la
5
S :3.10+j(—2t+10)dt =30+25=55m.
0

Céu 13: Biét rang nhiét do tai thoi diém ¢ gid trong khoang thoi gian tir 5 gid sang dén 12 gio trua ¢
thanh phé A vao mot ngay mua ha dugc xac dinh bdi ham sb N(t) = 20+1,7(t—5), 55t<12.
Tinh nhiét 6 trung binh vao ngay d6 trong khoang thoi gian tir 5 gio sang dén 12 gio trua (két
qua lam tron dén hang don vi).
Loi giai
Nhiét do trung binh can tim la gia tri trung binh ctia ham s6 N (t) trén doan [5;12].

Vay ta ¢ nhiét do trung binh can tim 1a:
1 12 112 1 L7 12

——[[20+1,7(¢=5)Jde =— [ (11,5+1,7¢)de = —| 11,5¢+= ~26°

12-51 74 7 2 ),

Céu 14: Mot manh dét c6 hinh dang 1a hinh thang cong c6 cac théng s6 nhu hinh v&, biét phan duong

cong 13 phan db thi cia ham s y = a~/x . Dién tich ctia manh dét d6 1a bao nhiéu?

A 8 B

h=

D 12 -
Loi giai

Dua hinh v€ vé dang ctia ham s6 y = a/x:

a/c

h=5

A\D

Chon hé truc Oxy v6i Ox di qua chinh giita truc ciia manh dat (theo chiéu ciia chiéu cao), goc
toa 30 O cach diém chinh gilta cua doan 4B 1a 4, khi do6 ta c6: y, =4,y. =6 nén B(4;4),
C(9;6).

Do d6, dé dugc: a=2

Page 6
Swu tdm va bién sogn



Cau 15:

Cau 16:

CHUYEN PE IV — NGUYEN HAM — TICH PHAN

P /
Y /

W

\
y=-2vz \

9
Nén: § =2‘[2\/;dx:%.
4
Mot ca nd cao tde c6 toe dd v (km/phit) thay doi theo thoi gian ¢ (phut) nhu sau:
at, 0<t<2,
v(t)=12 2<t<15, véi aeR.
4—at, 15<1<20.
Biét quing dudng ca nd di chuyén dugc trong thoi gian 20 phit bang 28,9 km. Gia tri ciia a bang
bao nhiéu?
Loi giai
Quiéng dudng ca nd di chuyén trong thoi gian 20 phit bang:
r 2 15 2
+2t| 4| 4t _a
2 2
=2a+26+(20-87,5a)=46—-85,5a
Vay §=28,9<a=0,2

15 20 atz
S = [atdt + [ 2dt + J.(4—at)dt:(—j
0 2 15 2 0
Mot vat dugc ném 1én tr d0 cao 300mvéi van tde duoc cho bai cong thuc
v(t)=-9,81t+29,43(m/s). Goi h(t) (m) 1a do cao cua vat tai thoi diém ¢(s). Hoi khoang

20
15

thoi gian ké tir khi bat dau vat duoc ném dén lic cham dat xap xi bang bao nhiéu ( lam tron két
quéa dén hang phan chuc).

Loi giai
-9,81¢°

Taco h(t)=[v(t)dt = [(-9,81¢+29,43)dt = +29,43¢+C

Theo gid thiét /(0)=300=>c =300
-9,81¢° t~-54

Vat cham dat khi /(¢)=0<
t~11,4

+29,43t+300=0<:>{

Do >0 nén tz11,4(s)
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Cau 17:

Cau 18:

Cau 19:

Cau 20:

CHUYEN PE IV — NGUYEN HAM — TICH PHAN

Dé dam bao an toan khi luu thong trén dudng, cac phuong tién giao thong (trir xe hai banh) khi
dirng dén d6 phai cach nhau t6i thiéu 1m. Mot 6 t6 dang chay v6i van tbc 20m /s bdng gip mot
xe ban tai dang dimg dén do nén 6 t6 him phanh va chuyén dong cham dan déu véi van tdc duoc
biéu dién boi cong thirc v(t) =20-5¢ (m/ s). Hoi rang dé hai xe dat khoang cach an toan khi
dimg lai, 6 to cAn phai him phanh khi cach xe ban tai mot khoang it nhat 1a bao nhiéu?

Loi giai
Ta co: v(O) =20m/s.
Khi xe 6 t6 dimg han: v(t) =0&1r=4s.

A

Quing duong tr lic xe O to0 him phanh &n loc dimg hin la

I s
s=[(20-5t)dt =| 20t -=—
) 2

Do céc xe phai cach nhau ti thiéu 1m dé dam bao an toan nén khi ding lai 6 t6 phai him phanh

=40(m)

0

khi cach xe ban tai mot khoang it nhat 1a 41m .
Mot 6 t6 dang chay voi van toc 20 m/s thi ngudi lai xe phat hién ¢6 hang rao chin ngang duong
o
phia truéc cach xe 45 m (tinh tir dau xe t6i hang rao) nén ngudi lai dap phanh. Tir thoi diém
d6, xe chuyén dong cham dan déu voi vén tde v(t) =-5t+20 (m/s) , trong do6 ¢ 1a thoi gian
duoc tinh tir lic ngudi 14i dap phanh. Khi xe dimg hén, khoang cach tir xe dén hang rao 1a bao
nhiéu?

Loi giai
Xe dung lai khi v(t)=0®—5t+20:0<:>t=4 (s).
Quiéng dudng xe di duoc ké tir luc dap phanh dén khi ding lai 1a

4 4

[v(t)de= I(—St +20)dt=(20t—%]

0

=40 m

0
Khi xe dimng hin, khoang cach tir xe dén hang rao la: 45-40=5m.

Gia sir nhiét d6 (tinh bang °C) tai thoi diém ¢ gid trong khoang thoi gian tir 6 gio sang dén 12
gio trua & mot dia phuong vao mot ngay nao d6 dwoc md hinh hoa boi ham sb
T(t) =20+1,5 (t - 6) , 6 <t <12. Tim nhiét d0 trung binh vao ngay d6 trong khoang thoi gian tir
6 gio sang dén 12 gio trua.

Loi giai
Ta c6: Gia tri trung binh cua ham s6 lién tuc f (x) trén doan [a;b] duoc dinh nghia la

1 b
— [ £ (x)dx.
Do d6, nhiét d6 trung binh vao ngay do6 trong khoang thoi gian tir 6 gio sang dén 12 gio trua 1a
12
L (20+1,5(¢-6))dr =24,5°C.
12-6+%

Mot bac thg xdy bom nudc vao bé chira nuée. Goi (1) 1a thé tic1458 h nudc bom dugce sau ¢
gidy. Cho /' (t) = 6at’ +2bt va ban diu bé khong c6 nude. Sau 3 gidy thi thé tich nude trong bé

1a 90m’ | sau 6 gidy thi thé tich nudc trong bé 1a 504m’ . Tinh thé tich nudc trong bé sau khi

bom duoc 9 gidy (don vi m’).

Page 8
Swu tdm va bién sogn



Cau 21:

Ciu 22:

CHUYEN PE IV — NGUYEN HAM — TICH PHAN
Loi giai

(6ar* +2b1)dr =90 < (2ar’ +b* )| =90 < S4a+9b=90 (1)

3
0

(6ar® +2br)d =504 < (2ar’ +br’ )E — 504 <> 432a+36b=504 (2)

O e O O ey

2
T (1), (2) = 1° 3. Sau khi bom 9 giay thi thé tich nuéc trong bé Ia:
b=6

9

_Tan (45,
V_£(4z +12¢)dt (3z+6tj

=1458(m’).
0
Mot quan thé vi khuan ban dau gdm 500 vi khuén, sau d6 bit ddu ting trudng. Goi P(t) 1asb
luong vi khuan cua quan thé d6 tai thoi diém ¢, trong d6 ¢ tinh theo ngay (0 <t< 10) . Toc @6
ting trudng clia quan thé vi khuan d6 cho bsi ham sé P'(¢)= k+Jt, trong d6 k 13 hing sb. Sau
mot ngay, sé lugng vi khuan ciia quan thé dé da tang 1én thanh 600 vi khuan. Tinh s6 luong vi
khuan cua quan thé d6 sau 7 ngay (lam tron két qua dén hang don vi).
(Nguén: R. Larson and B. Edwards, Calcucus 10e, Cengage 2014).
Loi giai

3
Taco: P(t)=[P'(t)dt =[ kJtdt = k%tz +C

S6 luong vi khuan ciia ban déu ctia quan thé d6 1a 500 vi khuan hay P(0) =500 <> C = 500.
23
Tu do suy ra: P(t) = l’c.gt2 +500.
Sau mot ngay s6 luong vi khudn ciia quan thé do6 ting 1én thanh 600 vi khuén hay
P(1)=600 @%msoo =600 < k =150.
14 2 N 2 2 é
Vay s lugng vi khuan cta quan thé do tai thoi diém ¢ 1a P(¢)=100.1% +500
3
S6 lugng vi khuan ciia quan thé d6 sau 7 ngay la: P(7)=100.72 +500 ~ 2352.
Nguoi ta truyén nhiét cho mot binh nuoi céy vi sinh vat tr 1'C. Toc do tang nhiét do ctia binh
tai thoi diém ¢ phat (0 <t <5)dwoc cho béi ham sé £ (¢)=3¢> (*C/phut). Biét rang nhiét do cua
binh d6 tai thoi diém 7 1 mot nguyén ham cua ham s6 f(¢), tim nhiét d6 cua binh tai thoi diém
3 phit ké tir khi truyén nhiét.
Loi giai

Goi T (t) 12 nhiét d6 cua binh tai thoi diém ¢ phut.
Taco T(t)= If(t)dt = j3t2dt = +C.
Vi nguoi ta truyén nhiét cho mot binh nudi cdy vi sinh vat tir 1°C nén

T(0)=1'=>C=1=>T(t)=1+1.
Véy nhiét d9 cta binh tai thoi diém 3 phat ké tir khi truyén nhiét la 7'(3)=3"+1=28('C).
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Cau 23:

Cau 24:

Cau 25:

CHUYEN PE IV — NGUYEN HAM — TICH PHAN

Téc d6 tang trudng cia mot dan gau meo tai thoi diém ¢ thang ké tir khi nguoi ta tha 100 ca thé
dau tién vao mot khu rimg duoc wéc luong boi cong thire P'(t) =8¢t +30 (con/thang), voi P(t)
1a 56 lugng ca thé trong dan tai thoi diém ¢ thang twong tmg (ngudn: Chris Kirkpatrick, Barbara
Alldred, Crystal Chilvers, Beverly Farahani, Kristina Farentino, Angelo Lillo, lan Macpherson,
John Rodger, Susanne Trew, Advanced Function, Nelson 2012). Dya vao tde do tang truong da
cho, hily udc tinh sb c4 thé ciia dan giu méo nay tai thoi diém 3 thang ké tir khi chung duoc tha
vao rung.

Loi giai
Taco P(t)= [ P'(¢)de = [ (8:+30)dr = 4¢* +30¢ + C.
Lai ¢6 ban dau ngudi ta tha 100 cé thé gdu meo:

P(O) =100=C=100= P(t) = 4% +30¢ +100.
Vay sb ca thé cua dan giu méo nay tai thoi diém 3 thang ké tir khi chung dugc tha vao rimg 1a
P(3) = 4.3 +30.3+100 =226 ca thé.

Nham tri 4n ngudi dan Binh Thudn di ludn tin tuong, ddng hanh véi doanh nghiép, Tap doan
Nova da t6 chirc ngay hoi “Cam on Binh Thuan” vao ngay 10/07/2024. Trong chudi su kién dic
biét ndy, tit ca ngudi dan dia phuong déu dwoc mién phi vé vao cong, thoa thich tan hudng cac
tro choi, tham quan cac cong trinh ky tha, an tuong tai 05 cong vién chu dé duoc dau tu, xay
dung hoanh trang véi hang tram ti¢n ich.
Goi B(t) 1a ham s6 biéu thi s6 lugng khach tham quan sau ¢ gio m¢ cira. Khi d6 toe do thay
d6i lwong khach tham quan trong ngay duoc biéu dién bang ham s6 B'(t) =4 -3¢ +200,
trong d6 ¢ tinh bang gio (0 <7 <8), B'(¢)tinh bing khach/gi¢. Sau 2 giv da c6 1200 nguovi cd
mat. Héi sau 6 gio luong khach tham quan la bao nhiéu nguoi?

Loi giai
Ta co B(t J.B t)dt=t'—1'+200t+C,Ce R= B(2)=1200= C=792.
Suy ra B( )=t —£ +200¢ +792
Sau 6 gio lugng khach tham quan la B(6) =3072 (nguoi).
Chu mét trung tAm thuong mai mudn cho thué mét s6 gian hang nhu nhau. Nguoi ¢6 mudn cho
thué mdi gian hang véi gia 1a x triéu dong (x > 0) . Khi d6 doanh thu cta ctra hang dugc biéu
dién theo ham s& T (x) . Téc @6 thay d6i doanh thu tir cac gian hang d6 duoc biéu dién boi ham
s6 T (x) =—-10x+200, trongdo T '(x) tinh bang triéu dong. Biét rang néu gia thué cho mdi gian
hang 1a 10 triéu dong thi doanh thu 1a 1800 triéu ddng. Tim gi4 trj cua x dé ngudi d6 cd doanh
thu 13 cao nhat?

Loi giai
Taco: T(x jT j ~10x+200)dx = —5x* +200x+C,C € R.
Khi gia cho thué mdi gian hang 13 10 triéu ddng thi doanh thu 1a 1800 triéu dong nén ta co
T(lO) =1800 = C =300.

Vay T (x)=-5x"+200x+300 = —5(x —20) +2300 < 2300.

Dau "=" xay ra khi x=20.
Suy ra doanh thu cao nhat ma chu trung tim thuong mai c6 thé thu vé 1a 2300 triéu dong va
khi d6 mdi gian hang co gia cho thué 1a 20 triéu dong.
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CHUYEN PE IV — NGUYEN HAM — TICH PHAN

Vay x =20 (tri¢u dong).
Cau 26: Tbc do v(m / s) cua mot thang may di chuyén tur tﬁng 1 1én tﬁng cao nhéat theo thoi gian ¢ (gidy)
duoc cho bdi cong thirc:
t, 0<t<2
v(t)= 2, 2<1<20
12-0,5t, 20<t<24
Tinh quang duong chuyén dong va tdc do trung binh ciia thang may.
Loi giai
Quang duong chuyén déng cua thang may la:

24

S =]v( dt_ftdt+j2dt+j (12-0,5¢)dt

0
24

=2+40-4+144-140=42(m)

20

2|2
L +(2t)|20+(12t—lt2)
2| TV 4

S 42

Tdc do trung binh cia thang may la: v, == = e 1,75(m/s)
t

Cau 27: Mot vat chuyén dong cham dén véi van tde v(t) =160-10¢ (m / s) . Tinh quang dudng ma vat di
chuyén dugc trong khoang thoi gian tir thoi diém ¢ =0 dén thoi diém ma vat ding lai.
Loi giai
Vat ding lai khi v(t) =0<160-10t =01t =16.

Nhu vay Qu?mg dudng ma vat di chuyén duoc trong khoang thoi gian twong tmg la:
16

S = [v(t)dt j(160 10¢)dt = (160t - 5¢ )‘ =1280(m)

0 0
Cau 28: a) Cuong d6 dong dién chay trong cudn day lay = I(t) (A) .Cho O<a<b va I(t) >0 v&i moi

b
t €[a;b]. Hay gidi thich vi sao j I(¢)dt biéu thi dién luong (C) da phéng qua cudn ddy trong

khoang thoi gian tir @ dén b (a,b tinh theo gidy).
b) Ap dung cong thirc & cdu a) dé giai bai toan sau: Cuong d6 dong dién chay trong cudn day 1a
1= ZSin(t)(A). Tinh dién luong (C) phong ra trong cudn day khoang thoi gian tir thoi diém

t=0(s) dén thoi diém t:%(s).
Loi giai
b
a) Ta da biét I(r)=0'(¢) nén Q(¢)=[1(t)dt biéu thi dién lugng dd phong qua cudn day trong

khoang thoi gian tir @ dén b (a,b tinh theo gidy).
b) Quéng dudng vat di chuyén trong khoang thoi gian tir thoi diém £ = O(S) dén thoi diém

o'—.wm

3 .
s)1a Q(t ‘([1 = sm(t)dtz—%costL)Z=—2(003%—(:050):—2(0—1)=2(C).
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Cau 29:

Cau 30:

Cau 31:

CHUYEN DPE IV — NGUYEN HAM — TICH PHAN

Mot vat chuyén dong véi van toe duge cho bai do thi ¢ hinh v&
, ~ \ \ A, 1 2 cAl o aX v (m/s)
a) Tinh quang dudng ma vat di chuyén dugc trong 3 gidy dau
tién.
b) Tinh quing dudngva vat di chuyén duoc trong 8 gidy dau
tién. 4t---- |
Loi giai 2l /-
a) Dya vao do thi trong khoang thoi gian 3 gidy van toc ctia . :
2 e e 4 Of 3 45 3
chuyén dong duoc xac dinh 1a v(7) = Et (m/s)

3
Ta c6 quing duong ma vat di chuyén dugc trong 3 gidy dau tién 1a s = J.gtdt = %tz |Z =12(m)
0

b) Dua vao d thi trong khoang thoi gian 1 gidy van téc cua chuyén dong duoc xac dinh la

v(t)= gt (m/s), khoang thoi gian tir 3 gidy dén 4,5 gidy van téc ctia chuyén dong duoc xéc dinh

1a v(t) =_?4t+8(m/s), khoang thoi gian tir 4,5 gidy dén 8 gidy van toc cua chuyén dong la

v(r)=8(ms)

Ta c¢6 quing dudng ma vat di chuyén duoc trong 8 gidy dau tién 1a
3 4,5 8

s =jftdz+ | (—fz+8jdt+ [ 8dt=38,5(m).
0 3 3 3 4,5

O nhiét @6 37°C, mot phéan tng hoa hoc tur chit A, chuyén hoa thanh san phém chit B theo
phuong trinh: A—B. Gid stt y(x) 1a ndng do chat A (don vi mol L) tai thoi gian x (gidy),
y(x)>0 v6i x>0théa man hé thirc »'(x)=8In3.10"x véi x>0.
a) Xét ham s6 f(x) =log, y(x) voi x> 0. Hay tinh f'(x) ttr d6 tim ham s f(x).
b) Gia sir ta tinh ndng d6 trung binh chat A (don vi mol L™) tir thoi diém a (gidy) dén thoi

1
b-a
chat A tir thoi diém 10 gidy dén thoi diém 20 giay.

Loi giai

diém b (gidy) v6i0 < a < b theo cong thic

b
Iy (x)dx . Xéc dinh ndng do trung binh cua

a) Taco
_ N BTN o e o
f(x)—log3y(x):>f(x)—xln3.y (x)—x.ln3.81n3.10 x=28.10 :>f(x) 8.107x.

b) f(x)=8.10"x :>log3y(x)=8.10’3x<:>y(x):3&10*3x_

Nong d6 trung binh ciia chit A tir thoi diém 15 gidy dén thoi diém 30 gidy 1a
1 20 1 20 .
x)dx=— [ 3% " dx ~1,1412( L
zo—lol{y( ) 10I (")

10

Mot chat diém chuyén dong theo quy ludt van toc v(t)(m/s) c6 dang duong Parabol khi
0<¢<5(s) va v(¢) c6 dang duong thing khi 5<¢<10(s). Biét dinh Parabol la 7(2,3). Hoi

quang duong di duoc chat diém trong thoi gian 0<7<10 s) la bao nhi€u mét?
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Cau 32:

CHUYEN DPE IV — NGUYEN HAM — TICH PHAN

2 5
Loi giai
Goi Parabol (P):y=at* +bt+c 1a phuong trinh thé hién vén toc ctia chat diem khi 0<7<5(s)

Do (P) c6 dinh I(2;3)Ve‘t di qua 4(0;11) nén

b,

2a 4da+2b+c=3 a=2

y(0)=11<:> c=11 ={b=-8=y=21"-8t+11
y(2)=3 4a+b=0 c=11

Goi d:y=at+b 1a phuong trinh duong thang thé hién van tdc clia chat diém khi 5<7<10(s)
do d di qua diém B(5;21) va C(10;0) nén:

-11
= S =>y=—1+22
10a+b=0 7

{5a+b:11 a:—E
b=22

262 —8t+11, 0<¢<5

—-11

Nhu vdy phuong trinh biéu thi van téc ciia chat diém 1a v(t) =
Tt+22, 5<t<10

Khi d6 quing dudng vt di chuyén trong khoang thoi gian tir 0<¢ < 10(s) la

10 5

S = [v(t)de=[(2¢ —8t+11)dt+lf(_?11t+22jdt
5

0 0
_ 5 10
+ Lz +22¢
10 ;

28 5
=| ——4r +11t
3 0

Cho hinh v& dudi day 1a do thi van téc v(¢) ctia mt vat (7 =0 la thoi diém vat bit dau chuyén

115 55 395
2B
3 2 6

dong). Tinh quing duong chuyén dong va van tdc trung binh cua vat 10 gidy dau tién.
stv(m/s)

4

)

Loi giai
Theo do thi ta c6:
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Cau 33:

CHUYEN DPE IV — NGUYEN HAM — TICH PHAN

57 v(m/s)

PT duong thang OB :v = %t

PT duong thing BC:v=1-1
PT duong thang CD :v =3

PT duong thang DE : v——§t+?
1
—t, 0<t<L2
2
S (t) t—1, 2<t<4
uy ra: = .
yravi=as, A<t<T
“2e B 7<i<10
3 3

Quang duong chuyén déng cua vat trong 10 giﬁy la:
10

Sj()dz—j dz+j dt+j dt+j
S = j%ﬂh+jt 1<h+j&h+j(—gt+——}h_20( )

Van tbc trung binh cta chuyén dong la:v,, = li =2(m/s)

Khao sat chuyén dong ciia xe khach A trong 30 phut trén mot quang duong ta thu duoc két qua:
van téc v(m/phut) ciia xe khach theo thoi gian ¢ (phut) duoc biéu dién bai ham sb
100z, 0<t<10
v(t)=420¢+800, 10<7r<20
—-10t+1400, 20 <t <30
Tinh quing duong chuyén dong va van tdc trung binh ciia xe khach trong 30 phut da khao sat.
Loi giai
Quing duong chuyén déng cua xe khach trong 30 phut khao sat la:

30 10

S:jvhyhzl M+I M+j

0

10
S = j100zdt+j(20z+800)dt+j(—10t+1400)dz =27500(m)
0 10 20

Van tdc trung binh cia xe khach trong 30 phit khao sat 1a: V= S = 2750

~917 (m/phut).
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CHUYEN DPE IV — NGUYEN HAM — TICH PHAN

Cau 34: Mot vat chuyén dong trong 4 gio v6i van téc. . phu thudc vao thoi gian #(h)co do thi van toc
nhu hinh v& bén.Trong khoang thoi gian 1 gio ké tir khi bat dau chuyén dong, do thi d6 1a mot
phan ctia duong parabol c¢6 dinh 7(2;10) va truc doi xing song song voi truc tung. Khoang thoi
gian con lai vat chuyén dong cham dan déu. Tinh quing dudong S ma vat di dugc trong 4 gio do.

v

4

Wt - mmmm e e e e e e e - -

)] S

0 1
Loi gidi

Trong khoang 1 gio dau, ta goi phwong trinh vén tc cia vat 1a v(¢) = at® + bt + c(a # 0)
Theo bai ra ta cd hé phuong trinh:

3
v(0) =4 c=4 =75
v(2)=10 S<4a+2b+c=10b=06
b 4a+b=0 c=4
X, =——=2
2a

Khi do: v(z) =—%x2 +6x+4.

=>v(1):177;v(4):4.

Trong 3 gid sau, goi phuong trinh van toc v(r) = mx+n.
Theo gia thiét ta c6 hé phuong trinh:
17 3

v()=m+n=— m=——
O 2 & 2

v(d)=4m+n=4 n=10
=>v(t) = —%x+10 .
Quang duong vat di trong 4 gio:
1 4
S = j(—iﬂ +6x+4)dt+j(—3z+10)dt =25,3km.
0 2 1 2
Cau 35: Mot ngudi chay trong 2 gio, van tdc v (km/h) phu thudc vao thoi gian 7 (k) c¢6 d6 thi 1a 1 phan
ctua duong Parabol véi dinh 1 (1;5) va truc ddi xtmg song song voi truc tung Ov nhu hinh v&.

Tinh quing dudng S nguoi d6 chay duoc trong 1 gior 30 phit ké tir luc bit ddu chay (két qua 1am
tron dén 2 chir s6 thap phan).
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Cau 36:

CHUYEN PE IV — NGUYEN HAM — TICH PHAN
v
/N

\

\

|
|
1
|
1
|
|
1
|
|
|
|
:
L
S
Loi giai
1,5

Ta c6 1 gio 30 phit=1,5 gio = S = j w(t)dt |
0

Do thi v=1(f) di qua gdc toa do nén w(t) c6 dang v(t)=at® +bt.

L . —izl b=-2a a=-5 s
Do thi v=v(t) c6dinhla/(1;5)nén § 2a < = =v()=-5" +10¢
Gib=5 a+b=5 b=10

2 45
S= {(—5:2 +10¢)dt =~ =5.63.

Dé chuén bi cho budi di ngoai, nhom du lich dy dinh dung mét cai 1éu trai ¢ dang nhu hinh vé.
Biét ring mit trudc va mat sau cua trai 1a hai parabol bang nhau, nim trén hai mit phing song
song voi nhau va ciing vudng goc voi mét nén. Nén cua 18u trai 1a mot hinh chir nhat ¢6 kich
thudc chiéu rong 1a 4m (161 vao 18u), chiéu dai 1a 6m , dinh parabol cach nén 3m . Tinh thé tich
phan khong gian bén trong 18u trai.

Xét hé truc toa d6 Oxy nhu hinh vé
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CHUYEN PE IV — NGUYEN HAM — TICH PHAN

Parabol (P):y =ax’ +bx+c,a#0 co dinh C(0;3) , di qua hai diém A(—Z;O) va B(Z;O) nén

c6 hé phuong trinh

3

3
0a+0b+c=3 |47 74
4a-2b+c=0 <=0
4a+2b+c=0 c=3

Suy ra (P):y=—2x2+3.

Dién tich mat trudce cua léu trai la

S = j;(3—%x2jdx =8(m’)

+) Chon h¢ truc toa @6 Oxyz nhu hinh vé

:/P

6
Khi d6 thé tich phan khong gian bén trong 1éu trai [a V = I8dx = 48(m3) .
0

Cau 37: Ong An mudn lam cira rao sit c6 hinh dang va kich thudc nhur hinh v& bén, biét duong cong phia
trén 1a mot Parabol. Gia 1m? cira rao st 1a 700.000 ddng. Hoi 6ng An phai tra bao nhiéu tién
dé 1am cai cira sat nhu vay (lam tron dén hang nghin).

Swu tdm va bién sogn
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CHUYEN PE IV — NGUYEN HAM — TICH PHAN

weg' T
FHE

U0000UNID 00000

bm

Loi giai

Trong do A(—2,5;1,5),B(2,5;1,5),C(0;2)
Gia st duong cong phia trén 1a mot Parabol ¢6 dang y = ax” +bx+c, véi a;b;ce R

Do Parabol di qua cac diém A(—2,5;1,5),B(2,5;1,5), C(0;2) nén ta c6 hé¢ phuong trinh

a(-2 5) b(-2,5)+c=15 a——2—5
( ) b(2,5)+c=15 <1b=0

Khi d6 phuong trinh Parabol 1a y = —%xz +2
Dién tich S cua ctra rao sit 1a dién tich phan hinh phéng giéi han bai d6 thi ham sb

y= —%xz +2, truc hoanh va hai duong thang x = -2,5,x =2,5. Ta cb

_j (——x de = [—2—25%3+2xj

Vay 6ng An phai tra s6 tién dé 1am céi cira sit 1a S x 700000 = zx 700000 = 6.417.000

(ddng).

2,5

55

-2,5
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Cau 38:

Cau 39:

CHUYEN DPE IV — NGUYEN HAM — TICH PHAN

Mot vat chuyén dong trong 6 gid voi van tde v(km/ h)phu thudc vao thoi gian t(h)c() dd thi
nhu hinh bén dudi. Trong khoang thoi gian 2 gio tir khi bat diu chuyén dong, dd thi 1a mot phan

duong Parabol c¢6 dinh / (3; 9) va c6 truc ddi ximg song song vai tryc tung. Khoang thoi gian con

. A . A A \ A \ < I3 A A 7 M 1 5 \ \ A . A
lai, do thi van toc 1a mot duong thang c6 hé so goc bang v Quang duong s ma vt di chuyén

dugc trong 6 gio 1a % ,(a,b)=1.Khi d6 a—b béng bao nhiéu?

9 > o~
v

5 \

o

L)
v
-~

Loi giai
Goi (P):y =at’ +bt+c(a # O) .
+ Vi Parabol di qua O(0; 0) va c6 toa do dinh 7/ (3; 9)nén ta c6 hé phuong trinh
c=0

5 c=0 c=0
;—=3 Sd6a+b=0 <{a=-1
a

9a+3h+c=9 |b=6
Pgib3tc=g LATOTC

Ta c6 phuong trinh Parabol 1a (P) iy = v(t) =—1*+61;Vte [0;2]

[ A 1 \ A A , \ \ A A 1 A A . A .
+ Sau 2 gid dau thi ham van toc c6 dang 1a ham bac nhat y = Zt +m, dua trén d06 thi ta thay di
- R ’ A A A \ \ A N 1 5
qua diém c6 toa do (6; 9) nén thé vao ham so va tim dugc m = BN

Nén ham van toc tir gior thir 2 dén gid tht 614 y = it +%;w €[2;6]

+ Quang duong vat di dugc bang tong doan dudng 2 gi dau va doan duong 4 gid sau.

6 2 6

1 15 130

S=\v(e)\t= (-t +6t)dt+ || —t+— |dt =——(km

Joto= (- o) {22 Jar= 52 o)
Ban An c¢6 cac tam thé hinh chit nhat c6 kich thuéc khac nhau nhung ¢ cing chu vi 13 6cm .
Trén mdi tAm thé An v& mot hinh parabol sao cho dinh cua parabol tring véi trung diém mot
canh cta tAm thé nhu hinh vé&. Hoi dién tich caa hinh parabol 16n nhéit ma An vé duoc b?mg bao
nhiéu xang ti mét vuong?
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Cau 40:

CHUYEN DPE IV — NGUYEN HAM — TICH PHAN

Loi giai
Goi chiéu dai cia tAm thé 1a M, chiéu rongla n( m>n>0).
Ta c6 chu vi ctia tAm thé 1a 2.(m+n) =6=>m+n=3.

Chon hé truc toa d6 Dé cac vudng goc Oxy sao cho dinh cua parabol 1a / (0;7/1) va Parabol di qua

2 didm A| 20| va Bl Z.0].
2 2

A 0 B

Do d6 phuong trinh parabol ¢6 dang y = iznx2 +n.
m

. 2
Vay phan di¢n tich hinh parabol 1a § =2 I (
0

2 2
Taco Zmn<2 M) 22 (3) 5.
3 302 302

—4n
2
m

2mn
3

x’ +n)dx =

Viy dién tich cua hinh parabol 16n nhat ma An vé dugc bang 1, Sent’

Mot 6 o di tir tinh A dén D thi phai di qua doan dudng BC hét 4,5 gio. O t6 d6 di v6i van
td¢ v(km / h) phu thudc thoi gian ¢(4) c6 d6 thi van tbe nhur hinh v& bén. Trong khoang thoi gian
1k, 6 t6 di tir tinh B ¢6 d6 thi 1a mot doan thang song song voi truc Ox va trong 2,5k tiép
theo d0 thi 6 t6 d6 chuyén dong 1a mot phan ciia Parabol c6 dinh 7(2;80) va truc d6i xing song
song vdi truc Oy . Khoang thoi gian con lai dd thi 12 mot doan thfmg song song voi truc Ox .
Tinh doan duong BC

|

| Ll
Loi giai

Theo bai ra trong khoang thoi gian tir 1 — 3,54 vén tdc 6 t6 1a:

Wt)=at” +bt+(a#0)
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Cau 41:

CHUYEN DPE IV — NGUYEN HAM — TICH PHAN

Dua vao do thi ta co:
v(1) =60
-b
% =
v(2) =80

=v(1) =—20¢" +80¢

a+b+c=60 a=-20
2 =<4a+b=0 =<b=80
da+2b+c =80 c=0

v(1)=-20.(1)" +80.1=60
v(3,5)=-20.(3,5) +80.3,5=35

- 8= Jl'60dt + T(—zo;z +80¢)dt + } 35dt = 248,3(km) -
0 1 3,5

Gia dinh 6ng Binh x4y mdt cai choi hinh bat giac, trong d6 mai choi (H) c6 dang hinh “chép bat

1
Aq120

giac cong déu

3Y24/2 +2

d g =YY="2 ;) Chiéu cao SO=6m (SO vudng goc v6i mit phang day). Cac canh bén

\/§+2

cua (H) la cac soi day thép dl;dz;d3;d4;d5;d6;d7;d8 nam trén cac duong parabol ¢ truc ddi

¢6 tran bang gd nhu hinh vé& bén. Py cia (H ) 1a mot hinh bat giac déu c6 canh

xtng song song véi SO . Gia st giao tuyén (néu c6) cia (H ) v6i mit phang (o) vudng goc voi

SO 1a mot bat gidc déu va khi («) khi qua trung diém ciia SO thi bat giac déu c6 canh

V22 +2

b= (m). Tinh thé tich phan khong gian ndm bén trong mai choi (H ) do.

22
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CHUYEN DPE IV — NGUYEN HAM — TICH PHAN

4 A(0;6)
L]

M B(1;3)
2

C(3;0
. (30)
- o 2
Dit toa do nhur hinh v&, khi d6 ta ¢6 OC = ¢.52073 _ 3. arp = SO675 1 Kyi d6 ta co
sin 45 sin 45

parabol can tim di qua 3 diém c6 toan d¢ lan luot 1a A(O; 6) ,B (1;3) ,C (3; 0) nén c¢6 phuong trinh
la )/:%)c2 —%x+6
Theo hinh vé ta c¢6 ban kinh ctia bat giac 1a BM .

2
1 1
Suy ra: 2y=x2—7x+12:>[x—%j =2y+—:>|x—%|= 2y+—

- 4
Ma xe[0;3]:>z—x=\/2yi

2 4
Néu ta dat t = OM thi BM:%_\/E

Khi d6 dién tich cua thiét dién thiét dién bat giac:
7 1
S(t)=22R> =22BM* = 2\/5(5— (2t +Z)2 v6i 1 € [06]
Vay thé tich ctia méi choi theo dé bai la:
6 6
V= J-S(t)dt = jzﬁ(z— 2t+l)2dt =31,8m°
) ) 2 4
Céu 42: Mot vat chuyén dong véi van toc v(¢) duoc cho boi dd thi nhu hinh vé

Av(m/s)

0] 1 3 4 t(s)
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CHUYEN PE IV — NGUYEN HAM — TICH PHAN

Khang dinh Dung Sai
a) Van tdc cua vat tai thoi diém ¢ =1 (s) 1a 3(m/s).
b) t, 0<r<l1
Ham sé v(¢) duoc cho béi cong thirc v(t) =11, 1<t<3.
—t+4,3<t<4
c) Quing duong vat di duoc tir Iac £ =1(s) dén lac 1 =3(s) 1a 2m.
d) Quing duong vat di duoc trong 4 gidy dau tién 1a 3m.

Loi giai
Dua vao d6 thi ham s, ta théy
a) (Sai) Van toc cta vat tai thoi diém ¢ =1(s) 1a 1(m/s).

t, 0<r«l1
b) Pung) Ham s v(¢) dugc cho boi cong thirc v(r) =11, 1<1<3.
—1+4,3<1<4

¢) (Pung) Quang dudng vat di duogc tir lac £ =1(s) dén luc £ =3(s) la
3 3
s =jv(t).dz =j1.dz=2(m).
1 1
d) (Ping) Quing duong vat di dugc trong 4 gidy dau tién la

5= iv(z).dt = jt.dt+j1.dt+j(4—t)dt
0 0 1 3

2! 2\[*
! +]) + au-L
2| 2

3

1 1
=—+2+—=3(m).
5 5 =3m)

Ciu 43: Mot chat diém dang chuyén dong véi van toc v, =16 (m/s) thi tang tbc voi gia toc

a(t)=t"+3t (m/s%).

Khang dinh Dung Sai
a) Goi v(¢) 1a véan toc cua chat diém & thoi diém ¢ thi v(¢) 1a mot

nguyén ham cua a(t) =¢> +3t.

b 3
) v(t)=t—+§t2+10.
3 2

c) Van tbc cua vat tai thoi diém £ =2(s) 1a 70(m/s).

d) Quing dudng vat di duoc trong 4 gidy dau tién ké tir luc bat dau

tang toc 1a % (m).

Loi giai
a) Dung

3 3
b) Sai, vi v(1) = [ (* +3¢)dr =%+%r2 +C khi £=0 thi C=16 nén v(t)=%+%t2 +16.

3
¢) Sai, van tdc cta vat tai thoi diém £ =2(s) 1a v(2) = 2?+%.4+ 16 = 7?4 ~24,7 (m/s).

d) Pung, Quing dudng vét di dugc trong 4 gidy dau tién ké tir luc bit dau tang toc 1a
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CHUYEN PE IV — NGUYEN HAM — TICH PHAN

¢ o7 3 o )
S=[voydt=[| =+2£+16 |dt =| —+—+16t
32 12 2

0 0 0

=%(m)

Cau 44: Mot cong trinh xdy dung du kién hoan thanh trong 50 ngay. Goi M (¢) 14 s6 ngay cong dugc tinh

dén hét ngay thw ¢ (ké tir khi khoi cong cong trinh). Trong kinh té xay dung, ngudi ta di biét
rang M () = m(t) v6i m(t) 1a s6 luong cong nhan dugc st dung tai thoi diém ¢. Biét rang

m(t) =100+8t —2¢ (véi 0<¢<50).

Cau 45:

Khang dinh bung Sai
a) C6 72 cong nhan dugce st dung vao ngay thir 49.
b) S6 cong nhan dugc st dung nhiéu nhét vao ngay thir 4.
c) Trong 10 ngay dau tién, cong trinh da can hon 1000 ngay cong.
d) Téng cong can 4000 ngay cong dé hoan thanh cong trinh xay dung
d6 theo du kién.
Loi giai

a) Sai

Vao ngay thu 49 c6 m(49) = 100+8/49 —2.49 = 58 cong nhan dugc su dung.

b) bing

Xét ham s6 m(7) =100+8+/ —2¢ trén [0;50], ta ¢

m(t)=100+8\/;—2t:>m'(t)zi—2=0c>\/;=2c>t=4

Jt

m(0) =100, m(4) =108, m(50) = 8/50 .

Do d6 s6 cong nhan dugc st dung nhiéu nhét vao ngay thir 4.
c) bang
Trong 10 ngay dau tién, cong trinh da can sd ngay cong la

10
j(l 00 +8+/7 — 21)dt ~1068,65 > 1000 ngdy cong.
0

d) Sai
Dé hoan thanh cong trinh can tong cong sd ngay cong theo du kién 1a

50
[ (100+ 8Vt —2¢)dt = 4385,618092 > 4 000 ngay cong.
0

Sau khi xut phat, mot 6 t di chuyén véi toc do v(r)=2t-0,03* (0<¢<10), trong d6 v(¢)

tinh bang m /s ; thoi gian t tinh bang gidy v6i ¢ =0 1a thoi diém xe xuét phat.
Céac ménh dé sau dung hai sai?

Khang dinh Dung Sai

a) Van toc cua xe tai thoi diém ¢ =1(s) 1a 1,97m/s
b) Gia sur s(t) la quing duong 6 t6 di chuyén dugc theo thoi gian .

Khi do s(1)=v'(7)
¢) | Quing duong vt di dugc tir thoi diém ¢=0(s) dén thoi diém

tle(s) la 90(m)
d) Téc do trung binh cia xe trong khoang thoi gian 0<7<10 bang

9(m / s)
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Cau 46:

CHUYEN PE 1V — NGUYEN HAM — TICH PHAN
Loi giai
a) bung
by sai. *(1)=5"(1)
c¢) bung.
Quéng duong vat di dugc tir thoi diém ¢ =0(s) dén thoi diém ¢ =10(s) la:

s= IJQ(Zt—O,OStz)dt =90(m)
0

d) bung

Téc d6 trung binh cua xe trong khoang thoi gian 0<¢<10 bing:

v, =%=9(m/s)

Trong 5 gidy dau tién, mot chat diém chuyén dong voi vén tde v(t) =32 +12t+1 (m/s),
s(¢)1a quang duong chuyén dong ciia chat diém theo thoi gian #(gidy) Trong cic khang dinh sau,
khang dinh nio dung hay sai?

Khang dinh bung Sai

a) | Van tdc clia vat tai thoi diém £ =2 1a v(2) =1(m/s)

b) Trong 5 gidy dau tién, van tc 16n nhét ciia chat diém 1a 3 (m/s)

c) Trong khoang thoi gian tir £ =2dén t =5van tc cua chit diém
giam dan

d) Quiéng dudng chuyén dong cua chét diém trong 5 gidy dau tién 1a
30(m)

Cau 47:

Loi giai

a)sai
Vén toc cla vt tai thoi diém £ =2 1a v(2) =1B(ms)
b) sai
V(1)==6t+12,V(1)=0=1=2
v(0)=1v(5)=-14,v(2)=13
Trong 5 gidy dau tién, van tdc 16n nhét cia chét diém 1a 13 (m/s)
c¢) dung
Dua Vao bang bién thién ta c6 trong khoang thoi gian tir £ =2 dén =5 van tdc cia chat diém
giam dan
d) dang
Quéng dudng ma vat di chuyén trong khoang thoi gian tir # = 0(gidy) dén ¢ = 5 (giay).

5
Ma s'(f) = v(f) néntacéd s = jo (=3t2+12t+1)dt = 40(m) .
Dé tham dy hoi cho xuin ngudi ta dy dinh dung mot 1éu trai c6 dang parabol, véi kich thudc:
nén trai 13 mot hinh chit nhat ABCD c6 chiéu rong 1a 3 mét, chiéu sdu 1d 6 mét va trai tham,

dinh I ctia parabol cach mat dat 1a 3 mét. Trong cac khing dinh sau, khang dinh nao dang hay
sai?

Khang dinh Dung Sai

a) Dién tich tham lam nén 13 18m>
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b) Chon h¢ truc toa do Oxy sao cho: O la trung diém cua canh AB,
A, B thudc truc hoanh va I thudc truc tung, Toa do cac diém
Al =080 ,1(0;3)
2 2
c) . , \ 4,
Phuong trinh cua parabol la: y = —gx +6
d) Viy thé tich phan khong gian phia trong trai 1a V =36
Loi giai
a)dung
Nén trai 14 hinh chit nhat ABCD c¢6 4B =3 mét, BD = 6 mét. Dién tich nén trai 1
S=3.6=18(m’)
b)dang

Chon h¢ truc toa d§ Oxy sao cho: O la trung diém cua canh AB, A, B thudc truc hoanh va I

thudc tryc tung, Toa dg cac diém A(_??’;OJ,B(E;O],I(O;?))

c)sai

phuong trinh cta parabol c6 dang y = ax’ +bx+c,a#0. Do I, A, B thudc nén ta co

2a+§b+c=0

4 2 a=——

9

Za——b+c=0c> b=0 = y=——x"+3
=3 c=3
d) dang

3

2
Thé tich phan khong gian phia trong trai la V = 6.2!(—%)62 +3)dx =36
0

Ciu 48: Mot bac thg xdy bom nudc vao bé chira nude. Goi A (¢) 1a thé tich nudc bom dugce sau ¢ phit.
Cho '(t)=6ar> +2bt va ban diu bé khong c6 nude. Sau 3 phit thi thé tich nude trong bé 1a
90m’, sau 6 phut thi thé tich nudc trong bé 1a 504m’ . Trong cac khang dinh sau, khang dinh
nao dung hay sai?

Khang dinh Dung Sai

a) h(t)=j(6at2 +2bt)dt
b) 3

3)=[(6ar® +2bt)dt =90

0
©) o . [54a+9p=90

a,bla nghiém cua hé phuong trinh
432a+36b =504

d) Sau 9 phut thé tich nuée trong bé 1a: V = 1460m’

Loi giai

a)dung

b)dungj (6ar® +2bt)dt =90 < (2ar* +br? )‘ =90 < 54a+9h=90 (1)

Page 26
Swu tdm va bién sogn
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CHUYEN PE IV — NGUYEN HAM — TICH PHAN

(6ar* +2bt)dr = 504 < (2ar’ +bt2)z — 504 <> 4324 +36b = 504 (2)

© C— O\

54a+9b =90 az%

dang Tu (1), 2) = =
eMing T (1), @) {432a+36b=504

b=6
d) sai Sau khi bom 9 phut thi thé tich nuéc trong bé 1a:

o _(4 ’
V—£(4t +12t)dt— (§t3 +6t2J

=1458(m’).
0
Mot ngudi ndng dan c6 mot manh dét hinh vudng ABCD canh bang 8m . Ong ta dinh chia manh
dat thanh ba phn, bdi cc parabol di qua cac dinh cta hinh vudng nhu hinh v&, biét ring dinh
ctia parabol cach canh hinh vudng 2m . Ong du dinh trong hoa trén phan dién tich giéi han bai
céc parabol va canh hinh vudng, trong c6 trén phan dién tich con lai.
Chon h¢ truc Oxy sao cho A(—4;4), B(4;4), C(4; —4), D(—4;—4) .

Y

A Sm |4 B

=]

2 2
a) Phuong trinh cta hai parabol 1a y = % +2vay= —% -2.

b) Dién tich trong hoa bang %mz :

2 A 1A ’ A A \ A 5 M 1 1
c¢) Ti so dién tich dat trong hoa va trong c6 bang 37

d) Néu chi phi mua cdy gidng hoa 1a 100.000 déng/m?, c6 14 70.000 ddng/m? thi chi phi mua cay
gidng cho ca khu vudn 1a 4900000 dong.
Loi giai
‘ a) Pung ‘ b) Piling ‘ ¢) Pung ‘ d) Sai

a) bung
Phuong trinh parabol ¢6 dang: y = f(x) =ax’ +bx+c (P)

2
X

Taco: A(—4;4), B(4;4),E(0;2)€(P):>y=§+2.

2

Tuong tu, phuong trinh parabol thir haila y = —% -2.
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Cau 51:

CHUYEN PE IV — NGUYEN HAM — TICH PHAN
b) Pung
2

Goi S, 1a dién tich hinh phéng gi6i han boi parabol y= % +2, dudng thing y =4 vahai duong

thang x=0, x=4.

2 3 2
Dién tich dat trong hoa 1a S =48, =4j2 4| o |avma| = gox | 222
0 8 24 3
c¢) bung
Dién tich dét trong co: S'= 64— S = 64 —43—4 = %mz .
2 A qra ’ A A \ A 5 S 11
Ti s0 dién tich dat trong hoa va trong cé: K = 37

d) Sai

Chi phi mua cy gibng 1a: ?.100000 + %.70000 =4920000 ddong

Tai mot nha may, goi C(x) 1a tong chi phi (tinh theo triéu déng) dé san xuat x tin san phdm A
trong mot thang. Khi d6, dao ham C’(x), goi 1a chi phi cén bién, cho biét toc do gia ting tong
chi phi theo luong gia ting san phim dugc san xuit. Gia st chi phi cn bién (tinh theo triéu dong
trén tin) cta nha may dugc wdc luong boi cong thirc C'(x) =5-0,06x+0,00072x> véi
0<x<150. Biét rang C(0) =30 triéu ddng, goi la chi phi ¢ dinh.

a) C(100)—C(0) = jom C'(x)dx .

P ode=5[" de—0,06[ " xdx+0,00072[ " x> dx
b)J.o (x)_.[o _’J.ox+’ .[ox ’

100
0

100 100

100 100 100
¢) 5[ dx—0,06] " xdr+0,00072] " x* dv =3[, ~0,03x];" +0,00024x["

d) C(IOO) =440.
Loi giai
a) Dung.
b) Ding.
¢) sai.
d) sai.
Ta co:

C(100)— C(0) = j;“’ C (x)dx = j;m(s ~0,06x+0,00072 Jdr

100 100 100 5
=5j dx—0,06j xdx+0,00072j x? dx
0 0 0

100
- 5x|o -

Suy ra C(100) = C(0)+ 440 = 30+ 440 = 470 (triéu dong).
Vay khi nha may san xuat 100 tin san phim A trong thang thi tong chi phi 1 470 triéu dong

101
0

2100 3 0
0,03x \0 +0,00024x \ — 440.

Mot chat diém bét dau chuyén dong thiang déu voi van toe V,, sau 4 gidy chuyén dong thi gap
chudng ngai vat nén bat dau giam tdc do voi van toc chuyén dong v(t) = ‘%’ +a (m/s), (t>4)

cho dén khi ding hin. Quang duong chit diém di duoc ké tir luc chuyén dong dén khi ding hin
1a. 80m. Cac khang dinh sau dtng hay sai ?
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a) Quing dudng chat diém di chuyén duogc sau 4(gidy) bang : S (4) =4y (m) .
5

b) Quing duong chat diém di chuyén dugc sau 5(gidy) bang : S (5)= I v(t)dt (m)
0

c) v, <8(m/s).
d) Van tdc trung binh V,, cta chat diém trong khoang thoi gian tir 3gidy dén 7 gidy ké tir lac
bit dau thoa man v,, <8(m/s)
Loi giai
a) bung

Trong 4gidy dau chat diém chuyén dong déu véi van toc V, nén quing duong di chuyén dugc

trong 4 gidy dau 1a : S(4) =4v, (m) .

b) Sai

Trong 4 gidy dau chat diém chuyén dong voi van toc V,, gidy tiép theo chat diém chuyén dong
5

vé6i van tc V(¢), do d6 quang dudong di dugc sau Sgidy : S(5)=4v, +Jv(t)dt.
4

¢) Sai

Tai thoi diém =4 vat dang chuyén dong vé6i vén tbe V, nén co U4)=v,

= —%.4+a =y, < a=vy,+10,suyra v(t):—%t+v0 +10.

Goi k 1a thoi diém vat ding han, ta co:

v(k) =0 —%k+vo+10=0© k=§.(v0+15)@ k:zsﬁ+4.
5
v(t)=-=t+v,+10
2
5 k 5
Téng quing dudng vat di duge 1 80 = 4., + | (—Ezwo +10jdt
4

k

< 80 =4y, +(—%tz +v0.t+10tj < 80=4y, —%(k2 —4)+v,.(k—4)+10(k - 4)

4
2 2

@80:4.%—2(3%](3%+8j+v0.ﬁ+1o.&
4\5 )5 5 5

2
< 80=4y, —%—4\»0 +%v§ +4v,

©§v§+4v0—80=0

<V +10v,—200=0<>v =10. vay v, >8.
d) bung
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CHUYEN PE IV — NGUYEN HAM — TICH PHAN

Quiang duong chat diém di dugc trong khoang thoi gian tr 3 dén 7 gidy:
7

S=1.10+j[—§z+2ojdt=£ (m).

AU 4

Vin tbc trung binh ciia chat diém trong khoang thoi gian tir 3 dén 7 gidy :

Vi =%=7,1875:> v, <8.

Mot dudng hiam c6 mé hinh nhu bén dudi. Biét ring duong ham mé hinh c6 chiéu dai 5 (cm).
Khi cit md hinh nay boi cac mit phing vudng goc véi day cua no, ta duge thiét dién 13 mot hinh
parabol c6 d6 dai day gip d6i chiu cao cua parabol. Chiéu cao ciia mdi thiét dién parabol cho

bdi cong thirc y =3 — %x (cm), véi X (cm) 1a khoang céch tinh tir 16i vao 16n hon clia dudng

ham mé hinh dén mét phing chira thiét dién. Cac khiang dinh sau ddy dung hay sai?

D

a)Néu mot hinh parabol co day 1a d va chidu cao & nhu hinh v& thi phwong trinh ciia parabol 1a
4h
y= _d_2x2 + h.

Ly

r d O (_ﬂ

b) Dién tich ctia hinh parabol ¢6 day 1a d va chiéu cao 413 § = %dh_

¢) Thé tich ciia hdm 1a 29, 8897’
d) Dé hoan thanh dudng ham tir lac dao nai dén luc hoan thién dua vao sir dung thi gia mdi mét
khéi 14 990 triéu ddng. Khi d6 chi phi 1am ham 1a khoang 29 ty niam trim chin muwoi ba triéu
ddng.

Loi giai
a) PUNG
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CHUYEN DPE IV — NGUYEN HAM — TICH PHAN

Ly

+)Phuong trinh parabol c6 dang y = ax’ +h,a< O(P)

d
+)(P) qua (E;Ojnén a= _jl—lzl. Khi d6 parabol c6 phuong trinh la y = —%xz +h.

d 3 3
()l [0 )2,
- 3d°\2 2 3d 2 2) 3

2

b) PUNG Dién tich ciia parabol la

2 3
S= j(—4—};x2+hjdx:—4—ilx—+hx
W\ d 43

¢) SAL Gia str vat thé nim gitra hai mat phéng x=0 va x =5. Thiét dién cua vt thé cit bsi mat

phing vudng goc véi truc Ox tai diém c6 hoanh do X (0 <x< 5) 1a mot hinh parabol ¢6 chiéu
2 .
cao la h=y= 3—§x va do dai day la d=2h =2(3—ng_ Dién tich thiét dién la

2
s(x)zgdhzg(s—ng .

Thé tich khong gian bén trong dudng ham mé hinh 1a

5 5 2
V:js(x)dx=ji 3-2x] ar =280 0 < 28,880m°.
) 307 5 9

0

d) SAIL
S tién dung dé hoan thanh him 1a 28,889.950 ~ 27,4445 ti.

Chéat diém chuyén dong theo quy luat véan tdc v(t) (m / s) c6 dang duong thing khi 0<7< 3(s)
va 8<t< lS(s) va v(t) c6 dang duong Parabol khi 3<¢ < 8(s) (nhu hinh v¢)

t(s)

a) Van toc cua chét diém tai thoi diem 1=3 1a v(3)=11(m/s).
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CHUYEN PE IV — NGUYEN HAM — TICH PHAN

3
b) Quéng dudng chét diém di chuyén dugc trong 3 gidy dau tién la: S, = _[1 ldt (m)

¢) Quéng dudng chit diém di duoc trong khoang thoi gian tir 8 gidy dén 15 gidy bang 73,5 (m)

d) Van toc trung binh v, cua chat diém trong khoang thoi gian tir 3 dén 8 gidy thoa mén
v, <7 (m/s)
Loi giai
a) Dung (Dua vao do thi v(t) ).
b) bing
Trong 3 gidy dau tién, van toc ctia chuyén dong 1a v(t) =1 l(m / s) .

3
Do d6 quing dudng chit diém chuyén dong trong 3 gidy dau tién la: S, = j 11dt (m)
0

¢) bung

Trong khoang thoi gian tir 8 dén 15 gidy, d thi v(¢) 1a mot duong thang di qua hai diém (8;21)

va (15;0) . Taco: v(t) =at+b.

8a+b=21 a=-3
= .

15a+b=0 " |b=45

Do d6 v(r)=-3t+45 (8<r<15).

Tir gia thiét ta c6 hé: {

Quiéng dudng chat diém di dugc trong khoang thoi gian nay 1a:

3¢ 15 147

15
S, = _8[(—3t+45)dt=—7 185+45t =T=73,5(m)-

¢) Sai
Trong khoang thoi gian tir 3 dén 8 gidy dd thi v(t) la mot Parabol di qua (3;1 1),(5;3),(8;21)
c6 phuong trinh dang: v(t) =at’ +bt+c.
9a+3b+c=11 a=2
T gid thiet ta c6: § 25a+5h+c=3 < b =-20
64a+8b+c=21 c=53
Do d6: v(t)=21-20t+53 (3<t<8).

Quﬁng duong chit diém di duoc trong khoang thoi gian nay 1a:

2t 8 115
S, 2t —20t+53)dt = | ——102 +53t | . =— (m
- Jotyar- Jar= (-0 a3 =122 (o)
Van tdc trung binh ctia chat diém trong khoang thoi gian nay 1a:
S, 23

th

:?_ 3 ~7 67(m/s)

Mot toa nha c6 kién cdu nhu hinh bén duéi. Biét rang chiéu cao toa nha la 48 (m). Cit ngdi nha

bdi mot mit phang song song voi mat dat thi duoc thiét dién 1a cac hinh vudng. Khi cit mo hinh
nay boi cac mit phang vudng goc véi day ciia nd va di qua duong chéo hinh vudng hai day ta
duogc thiét dién 1a mot hinh d6i ximg ACPM ( AM , CP 1a hai cung tron). Goi O 1a tim thiét dién
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hinh vuéng chinh gitra tda nha nhu hinh v&, OP 1a tiép tuyén cua cung tron CP . Biét OP = 30(m)
. Cac khang dinh sau day ding hay sai?

a)Dién tich ddy toa nha S, =1000(m’).

b)Dién tich thiét di¢n hinh vudng chinh giita (nhan O 14 tam) bang 200(m”).
c)Dién tich thiét dién ACPM béng 1200(m*).

d)Thé tich toa nha 1a 31295 (m’).

a) SAI

+)Chiéu cao toa nha 1a 48m = O =24m = [P = \/OP2 -0I* = \/302 —24* =18
HPO=18V2=AB=S ., =648m
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b) PUNG
Goi L 1a tam cung tron nhu hinh v&

LY

+)Ta tinh duoc
LP=40=LO=50=OF =10=§,, =200(m’)

¢) PUNG.

407 +40” — 48
==
2.40.40 25
2
_wzlogz(ml)

Taco S, =768 va cosCLP =

+)Dién tich quat tron LCFP 1a S, .,

Swu tdm va bién sogn

T CLP ~1,29(rad)
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+) Dién tich tam gidc cong CFPla S, =1032-768 = 264(m2)
= S s =2(Soer = Serp) = 2(48.18—264) =1200(m’)

d) PUNG.
Chon hé truc nhu hinh vé.

+)Phuong trinh dudng tron (L;40) la (x—SO)2 +5° =1600 = x =50 —+/1600— )" .

+)D6 dai duong chéo thiét dién phang cit béi mét phing vudng goc véi Oy 1a

2(50—«/1600—y2)
Suy ra = () =(2(50—«/1600—y2 ))2

24 24 2
+)Vay thé tich ngdi nha 1a ¥ =2 5 (v)dy = 2](2(50—«/1600—y2 )) dy =31295 (m*).
0 0
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CHUYEN PE IV -NGUYEN HAM — TICH PHAN

NGUYEN HAM
TICH PHAN

| CHUONG |

BAIL UNG DUNG TiCH PHAN

@ LY THUYET.

1. UNG DUNG TiCH PHAN DPE TiNH DIEN TiCH HINH PHANG
a) Hinh phang giéi han béi dd thi cia mdt ham so, truc hoanh, hai dwong thing x = a,
X=D»b
Dién tich S cuia hinh phang gi6i han bai d6 thi ham s6 y = f(x) lién tuc, truc hoanh va 2 dudng

b
thang x =a,x=b (a < b) dugc tinh boi cong thire S = J.|f(x)|dx

v

A

b) Hinh phing giéi han béi do thi ciia hai ham s6 va hai dwong thing x =a,x =)
Dién tich S cua hinh phang gi6i han boi d6 thi ham s6 y = f(x), y = g(z) lién tuc trén doan

b
[a;b] va hai duong thing z = a, = = b duogc tinh boi cong thic: S = ”f(x) - g(x)‘dx

¥ i
y (€):y=flx)

(H) (C,):y=fix)

X &
x=5h

g =

lf,(2) - £.(e)|dz

Bt Py G

Chu y: Néu hiéu f(z) — g(x) khong ddi d4u trén doan [a;b] thi:

[|f@) = g(@)|dz = |[[ f(=) - g(x) ] da

Page 102

Swu tdm va bién sogn
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2. UNG DUNG TiCH PHAN PE TiNH THE TiCH VAT THE
a) Tinh thé tich vat thé

Cho mét vat thé trong khéng gian Oxyz. Goi B la
phan vat thé gi¢i han béi hai mat phang vudng géc
v6i truc Ox tai cac diém c6 hoanh d6 x = a, x = b.
M6t mét phang vubng goc véi truc Ox tai diém co
hoanh d6 |a x cét vat thé theo mat cét cé dién tich 1a

809

K

S(x). Gid st S(x) 1a ham sé lién tuc trén doan [a; b].

Khi @6 thé tich V clia phan vat thé B dwoc tinh bi
céng thirc

V=j.8(x)dx.

b) Thé tich khoi tron xoay

O a

Hinh 4.21

Cho ham sb y = f(x) 1a ham s lién tyc, khong 4m trén [a;b]. Goi D 1a hinh phang gi6i han

béi d6 thi ham s6 y = f(x), truc hoanh va hai duong thing x=a,x=b

Quay D quanh truc Ox ta duoc mot hinh khéi goi 14 khdi tron xoay.

Cit khdi tron xoay trén boi mat phang vudng goc voi truc Ox tai diém c6 hoanh do x voi
x €[a;b] ta dwoc mat cit 1a mot hinh tron c6 ban kinh f(x) vadiéntich S(x)=7/?(x)

b
Vay khéi tron co thé tich la: V, =7 I 17 (x)dx

<‘ HE THONG BAI TAP TOAN THUC TE.

Pfj:]'=fl.‘-.’j

(Ox):yv=0 H

] Vo =a [ 7] ax
X=a .
r=>0

Cau l: Cho Mot cai céng hinh Parabol nhu hinh v& sau. Chiéu cao GH = 4m , chiéu rong AB=4m,
AC = BD =0,9m . Chi nha 1am hai canh cong khi dong lai 13 hinh chit nhat CDEF t6 d¢am c6

gia 1a 1200000 dong/m’*, con cac phan dé tring thi trang tri hoa c6 gia 1a 900000 dong/m’ . Hoi

tong so tien d€ 1am hai phan noi trén bang bao nhiéu?
G

Swu tdm va bién sogn
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CHUYEN PE IV -NGUYEN HAM — TICH PHAN

Mot khinh khi cau bay véi dg cao (so véi muc nudc bién) tai thoi diém ¢ 1a & (t) , trong d6 ¢ tinh
bang phit, A(¢) tinh bang mét. Téc do bay cia khinh khi cdu dugc cho béi ham sb
v(¢)=-0,12¢> +1,2¢, v6i ¢ tinh bing phat, v(¢) tinh bang mét/phut. Tai thoi diém xuat phat
(1=0), khinh khi cAu & do cao 520mva 5phut sau khi xuat phat, khinh khi cau da & d¢ cao
530m.

(Nguon: A. Bigalke et al., Mathematik, Grundkurs ma — 1, Cornelsen 2016).
a) Viét cong thirc xac dinh ham s h(t)(O <t< 29) .
b) Do cao tbi da cia khinh khi cau khi bay 14 bao nhiéu?
¢) Khi nao khinh khi cau s& tr¢ lai do cao khi xuét phat?
Bac Binh muén 1am ctra rao st c6 hinh dang va kich thudc nhu hinh v& bén, biét duong cong
phia trén 1a mot Parabol. Gia 1m? cia rao sit la 700.000 dong. Hoi bac Binh phai tra bao nhiéu

tien dé lam cai ctra sat nhu vay (lam tron dén hang don vi).

FE
2 :
i s
3 W |
Brroooroif |
Sy

Mot cong trinh xay dung du kién hoan thanh trong 100 ngay. S6 lugng cong nhan dugc sir dung
tai thoi diém ¢ cho béi ham s6 m(¢) =500+ 507 —10¢ , trong d6 ¢ tinh theo ngy (0<7<100)
, m (t) tinh theo nguoi.

(Nguon: A. Bigalke et al., Mathematik, Grundkurs ma — 1, Cornelsen 2016)
a) Khi nao c¢6 360 cong nhan duoc st dung?
b) Khi nao sé cong nhan dugc st dung 16n nhit?
¢) Goi M (t)1a s6 ngay cong dugc tinh dén hét ngay thir ¢ (ké tir khi khéi cong cong trinh). Trong
kinh té xay dung, ngudi ta dd biét ring M '(t) = m(t) Tong cong can bao nhiéu ngay cong dé
hoan thanh céng trinh xay dung do6?
Mot vat trang tri c6 dang mot khéi tron xoay duoc tao thanh khi quay mién (R) (phan duoc to
mau trong hinh vé bén) quanh truc 4B . Mién (R) dugc gioi han bdi cac canh 4B, AD cua
hinh vuéng ABCD va cac cung phan tu ciia cic dudng tron ban kinh bang 1 cm véi tim lan luot
1a trung diém cua cac canh AD, AB.

D C

A B

Tinh thé tich cua vat trang tri d6, 1am tron két qua dén hang phan mudi.

Page 104

Swu tdm va bién sogn



CHUYEN PE IV -NGUYEN HAM — TICH PHAN

Tir mot tim bia hinh vuong ABCD canh 4cm vé hai duong chéo va hai nira duong tron dudng
kinh 13 hai canh 4D, BC cét nhau tao thanh 4 hinh canh quat nhu hinh v&. Tinh thé tich khi
tron xoay sinh ra khi quay 4 canh quat nay quanh canh CD (két qua lam tron dén hai chir s6 sau
dau phay).

A B

D o
Manh vuon nha ong An ¢ dang hinh elip v6i bon dinh 4, 4,, B,, B, nhu hinh v& bén. Ong

ding 2 dudng Parabol c6 dinh 1a tim d6i xtng cua elip cit elip tai 4 diém M,N,P,Q nhu hinh
v& sao cho tir giac MNPQ 1a hinh chit nhat c6 MN =4 dé chia vuon. Phan t6 dam dung dé trong
hoa va phan con lai dé trong rau. Biét chi phi trong hoa la 600.000 déng/m’ va trdng rau la
50.000 dong/m’. Hoéi s tién phai chi gin nhat véi s tién nao dudi day, biét 4,4, =8m,
BB,=4m?

Chuén bj cho dém hoi dién vin nghé¢ chao don nam mdi, ban An da lam mot chiéc mil “cach
diéu” cho ong gia Noel c6 dang mot khéi tron xoay. Mt cat qua truc ciia chiéc mii nhu hinh vé
bén duéi. Biét ring OO0’ =5 cm, 04 =10 cm, OB=20 cm, dudng cong 4B 1a mot phan cua
parabol c6 dinh 1a diém A4 . Thé tich cuia chiéc mii bang
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Cau9: Mot cde rugu ¢ hinh dang tron xoay va kich thudc nhu hinh vé, thiét dién doc cta cde (bé doc
cdc thanh 2 phan bang nhau) 1a mot dudng Parabol. Tinh thé tich t6i da ma cdc co thé chua duoc
(1am tron 2 chit s6 thap phan).

Parabol

10cm

g
Cau 10: Mot vat trang tri co dang khéi tron xoay tao thanh khi quay mién (R) (phan gach chéo trong hinh
v&) quay xung quanh truc AB . Biét ABCD 1a hinh chit nhat canh AB =3cm,AD=2cm; F la
trung diém cua BC; diém E cach 4D mot doan bang lcm .
4 D

B F ¢
Thé tich ctia vat thé trang tri trén 1a (quy tron dén hang phan mudi)
Cau 11: Mot chiée dinh tan c6 dang khéi tron xoay dugc tao thanh khi cho phan t6 ddm quay xung quanh
canh AB . Biét ABCD 1a hinh chit nhat c6 4B =20mm, AD =6mm, cung AE 1a cung mot
phan tu ctia duong tron c6 ban kinh bang 6mm , diém F cach 4B mot doan bang 3mm

A‘ p
! E

F
B G C

Thé tich cua dinh tan 1a (quy tron dén hang phan mudi)
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Cau 12:

Cau 13:

Cau 14:

Cau 15:

CHUYEN PE IV -NGUYEN HAM — TICH PHAN

Trong mat phang cho hinh vudéng ABCD canh 22 , phia ngoai hinh vuéng v& thém bdn nira
duong tron nhén céac canh cua hinh vuong lam duong kinh (tham khao hinh v§).

A
D B
C
Thé tich cta khdi tron xoay sinh ra khi quay hinh trén quanh duong thang AC gan nhat véi két
qua nao sau day?
Trén mot manh gidy vé hinh tron ¢ ban kinh bang 2, vé chong 1én trén d6 mot hinh vudng co 1

dinh 14 tdm caa hinh tron va 2 dinh khac nam trén duong tron (hinh vé bén duwdi). Tinh thé tich
khéi tron xoay tao ra khi quay hinh d6 quanh truc d6i xtng ctia no.

C

Cho hinh tron tdm O c6 ban kinh R =2 va hinh vuéng OABC c6 canh bang 4 (nhu hinh vé&
bén). Tinh thé tich ¥ cua vat thé tron xoay khi quay md hinh bén xung quanh truc 1a duong
thang OB.

C
Cho hai dudng tron (01;5) va (02;3) cit nhau tai hai diém 4, B sao cho AB 1a mot duong

kinh cua duong tron (02). Goi (D) 1a hinh thing dugc giéi han boi hai dudng tron (& ngoai

dwong tron 16n, phan dwgc gach chéo nhw hinh vé&). Quay (D) quanh tryc 0102 ta dugc mot

khdi tron xoay. Tinh thé tich ¥ cua khdi tron xoay dugc tao thanh.

A
(D)
0 0,

o
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Cau 16: Mot cai trong truong ¢ ban kinh cac day 1a 30 cm, thiét dién vudng goc véi truc va cach déu hai
day c6 dién tich la 16007r(cm2), chidu dai cta tréng lalm. Biét rang mat phang chua truc cat

mit xung quanh cia tréng 1a cac duong Parabol. Hoi thé tich cua cai trong 14 bao nhiéu?

parabol

Céiu 17: T mot tm t6n hinh chir nhat ABCD v6i AB =30cm, AD = SST”cm . Nguoi ta cit miéng ton

theo duong hinh Sin nhu hinh v& bén dé dugc hai miéng ton nho. Biét AM =20cm,CN =15¢m

, BE =57 ¢cm .Tinh thé tich cua lo hoa duoc tao thanh bang cach quay miéng t6n 16n quanh truc

AD )
B E C
M/
N
A D

(két qua 1am tron dén hang tram).

Céu 18: Cho khéi tru c6 hai ddy 1a hai hinh tron (O;R) va (O';R), OO’ =4R. Trén duodng tron (O;R)
liy hai diém A4, B sao cho AB= R3. Mit phing (P) di qua A4, B cit doan OO’ va tao véi
day mot goc bang 60°. (P) cit khéi try theo thiét dién 1a mot phan cta hinh elip. Dién tich thiét
dién d6 bang.

X /N§ -
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Cau 19: Mot khoi cau c6 ban kinh 1a 5(dm), ngudi ta cét bo hai ’

phan cua khoi cau bang hai mét phang song song cung

vudng goc dudng kinh va cach tim mot khoang 3(dm)
dé 1am mét chiée lu dung nudc. Tinh thé tich nudc ma
chiéc lu chira duoc ( quy tron dén hang don vi cua
decimét khéi).

Cau 20: San van dong Sport Hub (Singapore) 1a san c6 mai vom ky vi nhit thé giéi. Day 1a noi dién ra 1
khai mac Pai hoi thé thao Pong Nam A duoc t6 chue tai Singapore nam 2015 . Nén san 14 mot
elip (E) co truc 16n dai 150m, tryc bé dai 90m (hinh v§). Néu cit san van dong theo mot mit
phing vudng goc véi tryc 16n cia (E)va cat elip & M, N (hinh v&) thi ta dugc thiét dién luon la
mot phan cta hinh tron ¢6 tim I (phan t6 ddm trong hinh 4) véi MN 1a mot day cung va goc
MIN =90°. Dé lip méy diéu hoa khong khi thi cac k¥ sw can tinh thé tich phan khong gian bén
dudi mai che va bén trén mat san, coi nhu mat san la mot mat phﬁng va thé tich vat liéu 1a mai
khong dang ké. Hoi thé tich xap xi bao nhiéu (lam trong dén hang don vi theo don vi mét khbi)?

N

Cau 21: Trong chuong trinh néng thon mai, tai mot xa Y ¢6 xdy mot cdy cau bang bé tong nhu hinh v&.
Tinh thé tich khi bé tong dé d6 du cay cau. (Pudng cong trong hinh v& 1 cac dudng Parabol).

19m 0.5m
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Cau 22:

Cau 23:

Cau 24:

Cau 25:

CHUYEN DE IV -NGUYEN HAM — TICH PHAN
Tir hinh chit nhat ABCD c¢6 chiéu dai 4B =10 cm va chiéu rong BC =5 cm; Nguoi ta cat bo
mién (R) dugc gidi han boi canh CD cua hinh chir nhat va hai nua dudng parabol cé chung
dinh Ia trung diém cta canh 4B, chung lan luot di qua hai dau mat C,D cia hinh chit nhat d6

(phan t6 dam nhu hinh v&). Phan con lai cho quay quanh truc AB dé tao nén mot dd vat lam

trang tri, thé tich ciia vat trang tri d6 bang bao nhiéu?

Nhan dip di da ngoai, 16p 12a du kién dung mot cai trai c6 dang hinh parabol nhu hinh v€. Nén
ctia 18u trai 1a mot hinh chir nhat c6 kich thudce bé ngang 3 mét, chiéu dai 5 mét, dinh trai cach
nén 3 mét. Thé tich phan khong gian bén trong 1éu trai bang bao nhiéu mét khbi?

Cho vat thé d4y 13 hinh tron c6 ban kinh bang 1 (tham khao hinh
v&). Khi cit vat thé bang mat phang vudng goc vai truc Ox tai
diém c6 hoanh d¢ x (-1<x <1) thi dugc thiét dién 1a mt tam

gidc déu. Tinh thé tich V cta vat thé d6. (Iam tron dén hang
phan tram)

0

il
0 ‘\“\\‘
: “‘A“A‘
Mot 6 t6 dang chay véi van tdc 16m /s thi nguoi 1ai xe bat ngd phat hién chuong ngai vat trén
duong cach d6 50m . Nguoi lai xe phan tmg mot gidy sau d6 dap phanh khan cap. Tir thoi diém
d6, 6 to chuyén dong cham dan déu véi van toc v(t) =-5¢t+15, trong do ¢t la khoang thoi gian
tinh bang gidy, ké tir luc bat dau dap phanh. Goi s (t)lé quang duong 6 to di dugc trong t gidy
ké tir luc dap phanh.
Trong cac ménh dé sau ménh dé nao dang, ménh dé nao sai?

n MY ST S £ \ 5¢7

a) Cong thtrc biéu dién ham s6 s(t) las (t) = —7+ 15¢t+16
b) Thoi gian ké tir khi 6 t6 dap phanh dén khi ding han bang 3 giay.
¢) Ké tir lac dap phanh dén khi dimg han, 6 t6 con di chuyén duoc quang duong 1a 38,5m .

d) Xe 6 to khong va cham v&i chudng ngai.
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Cau 26:

Cau 27:

CHUYEN DE IV -NGUYEN HAM — TICH PHAN
Cho mdt vat thé bang gd c6 dang hinh try véi chiéu cao va ban kinh day cung bang 1. Cat khi
g0 d6 boi mot mit phiang di qua dudng kinh cia mot mit day cua khdi gb va tao voi mit phing
ddy cua khéi gb mot goc 30° ta thu dugc khoi gd hinh ném (H) va dit khoi (H ) vao hé truc
toa d6 nhu hinh v&. Phat biéu sau dy ding hay sai?

a) Nira duong tron day khdi gd hinh tru ¢6 phuong trinh 1a y = m ,(—l <x< l).

b) Mot mat phéng vuong goc voi truc Ox tai diém M c6 hoanh do x, cit hinh ném theo thiét
dién 13 AMNP vuéng tai N va c6 goc PMN =30°. Lic do doan MN bing v1—x2 .

¢) Dién tich tam giac MNP bang 1-x*.

23

d) Thé tich hinh ném (H ) bang s

Cho hinh chép tir gidc déu c6 canh day bang a va chiéu cao bang 4 (Hinh bén dudi).

Chon truc Ox nhu hinh v& ( gbc tring véi dinh cta khdi chép, truc di qua tim cua day).

Phat biéu sau day ding hay sai?

a) Pay ciia kh6i chop ndm trén miat phang vudng goc voi Ox tai diém c6 hoanh do / .

b) Mbi mit phang vuéng goc Ox tai diém c6 hoanh do x,0 < x < & cét khéi chot theo mit cit 1a
hinh chir nhat.

A < Lo1a h’
¢) Dién tich mat cat 1a S(x) =a’ —
X

2 3
d) Thé tich cia khéi chop1a: ¥ = [ S (x)dx = [ a* de=a* 2| = L2
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NGUYEN HAM
TICH PHAN

| CHUONG |

BAIL UNG DUNG TiCH PHAN

@ LY THUYET.

1. UNG DUNG TiCH PHAN DPE TiNH DIEN TiCH HINH PHANG
a) Hinh phang giéi han béi dd thi cia mdt ham so, truc hoanh, hai dwong thing x = a,
X=D»b
Dién tich S cuia hinh phang gi6i han bai d6 thi ham s6 y = f(x) lién tuc, truc hoanh va 2 dudng

b
thang x =a,x=b (a < b) dugc tinh boi cong thire S = J.|f(x)|dx

v

A

b) Hinh phing giéi han béi do thi ciia hai ham s6 va hai dwong thing x =a,x =)
Dién tich S cua hinh phang gi6i han boi d6 thi ham s6 y = f(x), y = g(z) lién tuc trén doan

b
[a;b] va hai duong thing z = a, = = b duogc tinh boi cong thic: S = ”f(x) - g(x)‘dx

¥ i
y (€):y=flx)

(H) (C,):y=fix)

X &
x=5h

g =

lf,(2) - £.(e)|dz

Bt Py G

Chu y: Néu hiéu f(z) — g(x) khong ddi d4u trén doan [a;b] thi:

[|f@) = g(@)|dz = |[[ f(=) - g(x) ] da
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2. UNG DUNG TiCH PHAN PE TiNH THE TiCH VAT THE
a) Tinh thé tich vat thé

Cho mét vat thé trong khéng gian Oxyz. Goi B la
phan vat thé gi¢i han béi hai mat phang vudng géc
v6i truc Ox tai cac diém c6 hoanh d6 x = a, x = b.
M6t mét phang vubng goc véi truc Ox tai diém co
hoanh d6 |a x cét vat thé theo mat cét cé dién tich 1a

809

K

S(x). Gid st S(x) 1a ham sé lién tuc trén doan [a; b].

Khi @6 thé tich V clia phan vat thé B dwoc tinh bi
céng thirc

V=j.8(x)dx.

b) Thé tich khoi tron xoay

O a

Hinh 4.21

Cho ham sb y = f(x) 1a ham s lién tyc, khong 4m trén [a;b]. Goi D 1a hinh phang gi6i han

béi d6 thi ham s6 y = f(x), truc hoanh va hai duong thing x=a,x=b

Quay D quanh truc Ox ta duoc mot hinh khéi goi 14 khdi tron xoay.

Cit khdi tron xoay trén boi mat phang vudng goc voi truc Ox tai diém c6 hoanh do x voi
x €[a;b] ta dwoc mat cit 1a mot hinh tron c6 ban kinh f(x) vadiéntich S(x)=7/?(x)

b
Vay khéi tron co thé tich la: V, =7 I 17 (x)dx

<‘ HE THONG BAI TAP TOAN THUC TE.

Pfj:]'=fl.‘-.’j

(Ox):yv=0 H

] Vo =a [ 7] ax
X=a .
r=>0

Cau l: Cho Mot cai céng hinh Parabol nhu hinh v& sau. Chiéu cao GH = 4m , chiéu rong AB=4m,
AC = BD =0,9m . Chi nha 1am hai canh cong khi dong lai 13 hinh chit nhat CDEF t6 d¢am c6

gia 1a 1200000 dong/m’*, con cac phan dé tring thi trang tri hoa c6 gia 1a 900000 dong/m’ . Hoi

tong so tien d€ 1am hai phan noi trén bang bao nhiéu?
G

Loi giai

Swu tdm va bién sogn
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Gan hé truc toa do Oxy sao cho 4B tring Ox, A tring véi gbe O . Khi d6 parabol co dinh
G (2;4) vadi qua gbc toa do.

Gia st phuong trinh cua parabol ¢6 dang y =ax’ +bx+c¢ (a #0).

c=0
. .2 b
Vi parabol c6 dinh 1a G(2;4) va di qua diem O(0;0) nén ta co —2—=2
a
a2’ +b2+c=4
a=-1
Sab=4 .
c=0

Suy ra phuong trinh parabol 1a y = f(x) =—x" +4x.

4
32
2? (mz)

0

4 3
Dién tich ctia ca cong 1a S = J(—x2 + 4x)dx =[—x?+ 2x2]

0

Mit khéc chiéu cao CF = DE = /(0,9)=2,79(m); CD=4-2.0,9=2,2 (m).
Dién tich hai canh cong 1a S, = CD.CF =6,138 (mz).

, C 32 6793
Dién tich phin dé tring 12 S =S-S,,,, =——6,138 =—— (m?).
‘ P 8 CPEF 3 1500( )

Vay tong so tién dé 1am cong 1a 6,138.1200000+%.900000 =11441400 dong.

Mot khinh khi cau bay véi d9 cao (so véi muc nude bién) tai thoi diém ¢ 1a & (t) , trong do6 ¢ tinh
bang phut, h(t) tinh bang mét. Toc dd bay cua khinh khi cdu dugc cho boéi ham sb
v(¢)=-0,12¢> +1,2¢, v6i ¢ tinh bing phat, v(¢) tinh bang mét/phut. Tai thoi diém xuat phat
(1=0), khinh khi cAu & d cao 520mva 5phut sau khi xuat phat, khinh khi cau da & d¢ cao
530m.

(Ngué‘n: A. Bigalke et al., Mathematik, Grundkurs ma — 1, Cornelsen 2016).

a) Viét cong thirc xac dinh ham s h(t)(O <t< 29) .

b) D6 cao tdi da ctia khinh khi cau khi bay 1a bao nhiéu?
¢) Khi nao khinh khi cau s& tro lai do cao khi xuat phat?
Loi giai
a) Taco h(t)=[v(t)dt = [(=0,12¢* +1,2¢)dt = ~0,04¢" +0,6¢" +C.
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Khi =0 thi h(O) =520 suyra C=520.

Vay h(t) =—-0,041> + 0,6t +520 (O <1<29)

b) Do cao t6i da ciia khinh khi cau khi bay chinh 14 gia tri 1n nhat ctia ham s 4 (t) trén doan
[O; 29] .

Taco A ( ) ( ) —0,12¢% +1,2t.

t=10
W ()= O<:>[t:0
C6 h(0)=520,h(10) =540, (29) = 49,04 nén Max h(¢)=540 khi t=10.

[0:29]
Do cao tdi da ctia khinh khi cau khi bay 1a 540m.

¢) Khinh khi cau tré lai d6 cao khi xuét phat tirc ¢6 h(#) =520 véi t#0.

t=0(1)
t=15(¢/m)

Viay sau 15 phut tir khi xudt phét thi khinh khi cau tré lai d6 cao khi bat dau xuat phat.
Béc Binh mudn 1am cira rao st c6 hinh dang va kich thuéc nhu hinh v& bén, biét dudng cong

Ta c6 phuong trinh —0,04¢’ +0,6¢> +520 = 520 < —0,04¢’ + 0,6t =0 <

phia trén 1a mot Parabol. Gia 1m” clia rdo st 1a 700.000 dong. Héi bac Binh phai tra bao nhiéu

tién dé 1am cai ctra sat nhu vay (1am tron dén hang don vi).

Ta chon hé truc toa & nhu hinh vé.

8
.IC
A B
e \
P
-3 -2 -1 0 1 2 3
_1 4

Trong d6 4(-2,5:;1,5), B(2,5;1,5), C(0;2).
Gia st duong cong phia trén 1a mot Parabol ¢6 dang y = ax” + bx + ¢, véi a;b;c eR.
Do Parabol di qua cac diém A(-2,5;1,5), B(2,5;1,5), C(0;2) nén ta c6 hé phuong trinh
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2
( 5) ( 2,5)+c=1,5 a——2—5

( )+b(25) c=15 <<{b=0
c=2

Khi d6 phuong trinh Parabol 1a y = —%xz +2.
Dién tich S cla clra rao sit 1a dién tich phan hinh phang gidi han boi do thi ham s6

y= —%xz +2, truc hoanh va hai duong thang x=-2,5; x=2,5.

#0002 2 X

Tacd S = .[ (——xz +2)dx = ———+2x
EAIE 253

Viy béac Binh phai tra sb tién dé lam cai cira sét 1a

§x700000 = %x 700000 ~ 6.416.667 (ddng).

2,5

55

=25

Mot cong trinh xay dung du kién hoan thanh trong 100 ngay. S6 lugng cong nhan dugc sir dung
tai thori diém ¢ cho boi ham s& m(r)=500+50~/t ~10¢, trong d6 ¢ tinh theo ngay (0 <7 <100)
, m(t) tinh theo nguoi.

(Nguo%: A. Bigalke et al., Mathematik, Grundkurs ma — 1, Cornelsen 2016)
a) Khi nao c6 360 cong nhan dugc sur dung?
b) Khi ndo s6 cong nhan duge st dung 16n nhat?
c) Goi M (t) 1a s6 ngay cong dugce tinh dén hét ngay thi ¢ (ké tir khi khoi cong cong trinh). Trong
kinh té xay dung, nguoi ta da biét rang M ’(t) = m(t) Tong cong can bao nhiéu ngay cong dé
hoan thanh cong trinh xay dung d6?

Loi giai

a) C6 360 cong nhan dugce sur dung khi do m(t) =360 <> 500 +50~/t —10¢ =360

2
& —10(t) +50Vi+140=0 = Vi =7 < 1 =49 £[0;100]
Viy dén ngay thir 49 thi c6 360 cong nhan dugc sir dung.

b) S6 cong nhan dugc sir dung 16n nhét 1a gia tri 16n nhét ciia ham sb m (t) trén doan [0; 100] .

Ta c6 m'(t)===-10, trén doan [0;100]thi m'(1)=0<1=6,25.

25
Ji
Co m(O) = 500;m(6,25) = 562,5;m(100) =0
Vay Max m(t) =562,5 khi t=6,25.

[0;100]

100 100

¢)Tacd [ m(t)dt= [ (500+50r10¢)dr ~33333,33
0 0

nén sd ngy cong dé hoan thanh cong trinh xay dung d6 1a 33334 ngay cong.

Mot vét trang tri c6 dang mot khdi tron xoay dugc tao thanh khi quay mién (R) (phén duoc t6
mau trong hinh vé bén) quanh truc AB . Mién (R) duoc gidi han bdi cac canh 4B, AD cua
hinh vudéng 4BCD va cic cung phan tu cta cac dudng tron ban kinh bang 1 cm voi tam lan luot
1a trung diém cua cac canh AD, AB.
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CHUYEN PE IV -NGUYEN HAM — TICH PHAN

D C
A B
Tinh thé tich cua vat trang tri d6, 1am tron két qua dén hang phan muoi.
Loi giai
vt
DI C
E
1 2

A=0 F B X
Chon tryuc Ox chitra diém B, truc Oy chua diém D, va géc toa do O trung diém A4 (nhu hinh
vE).
Goi E, F lan luot 1a trung diem cia AD, AB . Khi do E(0;1), F(1;0).
*Phuong trinh dudng tron ¢6 tim E(0;1) va duong kinh 4D =2 1a: x* +(y-1)" =1.
Suy ra phuong trinh cung trén cta duong tron tam F la: y =1+ m
*Phuong trinh dudng tron cé tim F(1; 0) va duong kinh 4B =2 la: (x—1)>+y* =1.
Suy ra phuong trinh cung trén ciia duong tron tam F la: y = m
Viy, thé tich vat trang tri 1a:

% =;zj(1+\/1—x2 )2 .dx+7r.2[(1—(x—1)2).dx ~12,3 (cm?)

Tir mot tim bia hinh vuong ABCD canh 4cm vé hai duong chéo va hai nira duong tron dudng
kinh 13 hai canh 4D, BC cit nhau tao thanh 4 hinh canh quat nhu hinh v&. Tinh thé tich khi
tron xoay sinh ra khi quay 4 canh quat ndy quanh canh CD (két qua lam tron dén hai chir sb sau
dau phay).

A B

Loi giai
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CHUYEN DE IV -NGUYEN HAM — TICH PHAN
Dit hé truc toa d6 Oxy voi gbe O ladinh D, hai tia Ox,Oy twong tmg 13 1a cac tia DC, DA .
Phuong trinh duong tron dudng kinh 4D 1a x* +(y - 2)2 =4.
Phuong trinh duong tron duong kinh BC 1a (x— 4)2 +(y- 2)2 =4.
Phuong trinh AC:x+y—-4=0, BD:x—y=0.

2 2 2
Thé tich canh quat dinh D quay quanh DC1a V, =« I xzdx—ﬂJ.(Z —4-x ) dx.
0 0

2 5 2
Thé tich canh quat dinh 4 quay quanh DC1a V, = ﬂ.[(2 +4—x ) dx — EI(4 - x)2 dx .
0 0

Thé tich can tim 1a ¥ =2(V; +V,) =28,69 cm’.

Manh vuon nha ong An c6 dang hinh elip v6i bon dinh 4, 4,, B,, B, nhu hinh v& bén. Ong
dung 2 dudng Parabol c6 dinh 1a tim ddi xtmg cua elip cit elip tai 4 diém M,N,P,Q nhu hinh
v& sao cho tir giac MNPQ 1a hinh chit nhat c6 MN =4 dé chia vuon. Phan t6 dam dung dé trong
hoa va phan con lai dé trong rau. Biét chi phi trong hoa 1a 600.000 dong/m’ va trong rau la
50.000 dong/m?. Hoéi s tién phai chi gan nhat véi s tién nao dudi day, biét 4.4, =8m,
BB,=4m?

Gia sir phuong trinh elip (E): x—2+;:—2 =1.
a
‘ AA2 =8 2a =28 a=4 x? y2 1
Theo gia thiét taco | = = S(E):—+=—=1=y=+—-+16-x".
g {3132:4 {21;:4 a2~ E)igt )

Dién tich cua elip (E) 1a Sz =mab =87 (mz) )
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CHUYEN PE IV -NGUYEN HAM — TICH PHAN

M =(P)N(E)

W(p)n(p) N EN)- Do NE® = N(233)

Taco: MN =4 3{

(P) dinh O va di qua N:(P):x:%yzjy:ig\/}

2
Khi do, dién tich phan khong t6 mau 1a S = 4[[%\/16—% ——6\/§de =4
0

27r—\/§ 2
> 3 (m).

273 167+4/3
3 :

3

Dién tich phan t6 mau la §'= S, —S =8z —4

S6 tién phai chi theo yéu cau bai toan la

167 +43 27 -3
3

T= 600.000xf+50.000x4 ~4.889.000 ddng.

Chuén bj cho dém hoi dién vin ngh¢ chao don nam méi, ban An da lam mot chiéc mil “cach
diéu” cho ong gia Noel co dang mot khdi tron xoay. Mit cit qua truc cta chiéc mii nhu hinh vé
bén duéi. Biét ring OO0’ =5 cm, 04 =10 cm, OB =20 cm, dudng cong 4B 1a mot phan cua

parabol c¢6 dinh 1a diém 4 . Thé tich cta chiéc mil bang
B

Y
¢ B(0;20)
y=3 (- 100
0 A(10;0) o
5
o

Ta goi thé tich ctia chiéc mii 1a V.

Thé tich cuia khoi tru c6 ban kinh ddy bang O4 =10 cm va dudng cao OO' =5 cm1a V.

Thé tich cuia vat thé tron xoay khi quay hinh phang gidi han bai dudong cong AB va hai truc toa
do quanh truc Oyla V.

Taco V=V +V,

V,=5.10"7 =500 (cm’).

Chon hé truc toa d6 nhu hinh vé.
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Cau 10:

CHUYEN DE IV -NGUYEN HAM — TICH PHAN
Do parabol c6 dinh A4 nén né c6 phwong trinh dang (P): y = a(x—10)*.
. 1
Vi (P) qua diém B(O;20) nén a =g.

Do do, (P):yz%(x—lO)z. Twr d6 suy ra x=10—\/§ (do x<10).

Suy ra 7, =7z2j0(10—\/§)2 dy:n(3000—@j=@n (em’).
0

Dodo V=V +V, =@ﬂ+5007z:¥ﬂ (cm3).

M5t cbe ruou co hinh dang tron xoay va kich thudc nhu hinh veé, thiét dién doc cua cde (bé doc
cdc thanh 2 phan bang nhau) 1a mot dudng Parabol. Tinh thé tich t6i da ma cdc co thé chua duoc
(1am tron 2 chir s6 thap phan).

Parabol

10cm

Parabol c6 phuong trinh y = %xQ o xt = % y

10
Thé tich téi da cbe V =7 j (% yj.dy ~251,33.
0

Mot vt trang tri ¢ dang khdi tron xoay tao thanh khi quay mién (R) (phan gach chéo trong hinh
v&) quay xung quanh truc 4B . Biét ABCD 1a hinh chit nhat canh AB =3cm,AD=2cm; F la
trung diém cua BC; diém E cach AD mot doan bﬁng lem .

Page 9
Swu tdm va bién sogn



CHUYEN PE IV -NGUYEN HAM — TICH PHAN

A D
E
B F ¢
Thé tich cua vat thé trang tri trén 1a (quy tron dén hang phan mudi)
Loi giai

Chon hé truc Oxy ¢6 O=A4; BeOx;DeOy.
Ta co: A(0;0); D(0;2); B(3;0); E(L;1)

1/

D
1 E F
K
A 1 B X

Puong tron tm 7(0;1) chira cung ED ¢ phuong trinh 1a: x* +(y —1)2 =1.
Nén cung trén ciia duong tron tam 7 1a: y=1+~+1-x" .
Thé tich cua vat thé trang tri 1a:

1 2 3
V=7rj(1+\/1—x2) dx+ﬁj12dle6,5(cm3).
0 1

Céu 11: Mot chiée dinh tan c6 dang khdi tron xoay duoc tao thanh khi cho phan té ddm quay xung quanh
canh AB . Biét ABCD 1a hinh chit nhat ¢6 AB=20mm, AD =6mm, cung AE la cung mot
phan tu ctia duong tron ¢6 ban kinh bang 6mm , diém F cach AB mot doan bang 3mm

A D
E

F
B G C

Thé tich cta dinh tan 1a (quy tron dén hang phan muoi)
Loi gidi
Chon hé truc Oxy c6 A=0; B(20;0);D(0;6).

Page 10
Swu tdm va bién sogn



CHUYEN PE IV -NGUYEN HAM — TICH PHAN

D(0;6) E(6;6) C
F(6:3) G(20;3)
4(0;0) 1(650) B(20;0) >\

Khi d6: F la trung diém cua EI va 1(6;0);E(6;6);F(6;3);G(20;3).
+ Dudng tron tam 7(6;0) béan kinh bing 6 c6 phuong trinh 1a: (x - 6)2 +y°=36.
Nén nira cung phia trén cta truc Ox c6 phuong trinh 1a: y = /36— (x—6)* .
+ Phuong trinh duong thang FG 1a: y=3.
, 6 ) 20
Vay thé tich cta dinh tan la: V' = 7[”:36 —(x - 6) }dx+ ﬂj 3%dx ~ 848,2 (mm3)
0 6

Céu 12: Trong mat phang cho hinh vuong ABCD canh 22 , phia ngoai hinh vudéng vé& thém bon nira
dudng tron nhan cac canh ctia hinh vuéng lam duong kinh (tham khao hinh v¢).
A

C
Thé tich cua khéi tron xoay sinh ra khi quay hinh trén quanh duong thing AC gan nhat véi két
qua nao sau day?

Loi giai

* Chon hé¢ truc toa d6 Oxy nhu hinh vé.
Ta co: J(l;l),K(\/E-l-l;l),L(\/E-FI;O),C(Z;O).

Phuong trinh dudng tron tam J (1;1) ban kinh JB=+/2 1a
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Cau 13:

Cau 14:

CHUYEN PE IV -NGUYEN HAM — TICH PHAN

y=y2=(x=1] +1=1+\1+2x—¥*, khiy>1
y=—2—(x=1) +1=1-1+2x—x, khiy <1

* Goi (H,) 1a hinh phiing gi¢i han béi dd thi y=1++/1+2x—x , truc hoanh, hai dwong thing
x=0,x=1+\/§.

Goi (H,) 1a hinh phing gi¢i han béi d thi y=1-+/1+2x—x" , truc hoanh, hai duwong thing
x=2,x=1+x/5.

* Thé tich khdi tron xoay can tinh la:
142

1++2
sz[V(HI)—V(HJ:{nJ (1+\/1+2x—x2)2dx—n [ (1—\/1+2x—x2 )zdx}z72,989 (dvtt).
0 2

Trén mot manh gidy vé hinh tron ¢ ban kinh bang 2, vé chong 1én trén d6 mot hinh vudng co 1
dinh 14 tdm ca hinh tron va 2 dinh khac nam trén duong tron (hinh vé bén duwdi). Tinh thé tich
khéi tron xoay tao ra khi quay hinh d6 quanh truc d6i xtng ctia no.

%

(x-1)+(y-1)=2 <

Loi giai
Y,
B
A I C
T
D

Gin hé truc toa d6 nhu hinh v&.
Phuong trinh duong tron 1a x* +y° =4.
Thé tich khdi tron xoay khi quay phan hinh bén trai BD quanh tryc d6i xing ciia né 1a
(16+10V2) 7
3
Thé tich khi tron xoay khi quay phan hinh bén phai BD quanh truc ddi ximg ctia no 1a

v, =~x(\2) 2 _2or
3 3

NGl
|4 =ﬂj(4—x2)dx=
-2

(16+12\5)7z

3

Cho hinh tron tim O c6 ban kinh R =2 va hinh vuéng OABC c6 canh bang 4 (nhu hinh vé&
bén). Tinh thé tich ¥ cta vat thé tron xoay khi quay md hinh bén xung quanh truc la duong
thang OB.

Thé tich can im 13 V =V, +V, =
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Cau 15:

CHUYEN PE IV -NGUYEN HAM — TICH PHAN

Loi gidi

YA A

-
X

(o B
\

C

Chon h¢ truc toa d§ Oxy c6 géc toa d0 trung O, tia Ox cé giala OB vatia Oy song song AC
(nhu hinh v¢).

Khi d6 duong tron (O) c6 phuong trinh x* + y* =4 va duong thang O4 c¢6 phuong trinh y = x.
Phuong trinh hoanh d9 giao diém cua dudng thang OA va dudong tron (C) la:

Vad—x" =x = x=+/2.

Thé tich vat thé tron xoay khi quay phan t6 den quanh Ox la:

2 ) Nj, (16—10\/5);;_(16—8\/5)”

V, = 7Z'J. 2dx+7zj 4 X 3 3

Thé tich khéi tron xoay khi quay (O) quanh Ox 1a khdi cau ¢6 7, = %.23 = %n

Thé tich khoi tron xoay khi quay OABC quanh Ox 1a (t6ng ctia hai khbi non)

V, = 2{ (22) 2f} 322z

Vay thé tich can tinh: V =V, +V, -V, =

16+40\/§;z-— 871'(2+5\/5)

3 3 '
Cho hai duong tron (01;5) va (02;3) cat nhau tai hai diém 4, B sao cho AB 1a mot duong
kinh ctia duong tron (O, ). Goi (D) 1a hinh thing duoc gidi han boi hai duong tron (& ngoai
dwong tron 16n, phan dwgc gach chéo nhw hinh vé). Quay (D) quanh truc 0,0, ta dugc mot

khéi tron xoay. Tinh thé tich ¥ cta khdi tron xoay dugc tao thanh.
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Cau 16:

CHUYEN PE IV -NGUYEN HAM — TICH PHAN

(D)

Loi giai

Chon hé toa d6 oxy voi G, =0, OC=0x, O A=0.

Doan 0,0, =J0, 4% —0,4> =~5* -3* =4 = (0,): (x +4) + y* =25.
Ki hi¢u (H,) 1a hinh phing gi¢i han béi cac dudng (01):(x+4)2 +y° =25 0y:x=0, x>0.

Ki higu (H,) 1a hinh phing gidi han bai cac duong (0, ): x> +y* =9, Oy:x=0, x>0.
y

A4

D,
%

B

Khi @6 thé tich ¥ cén tim chinh bang thé tich ¥, cua khéi tron xoay thu dugc khi quay hinh
(H 2) xung quanh truc Ox trir di thé tich V] cua khéi tron xoay thu dugc khi quay hinh (H 1)

xung quanh truc Ox.

Taco v, :l.ifrr3 2272'33 =187.
237 73
1 1 x+4) |
Lai co ¥; = 7| y'dv=r[| 25-(x+4) [de=7 S Cani |
0 0 3 o 3
Do do V:VZ_m:m;r-”T”:—“z”.

Mot cai trong truong c6 ban kinh cac day 1a 30 cm, thiét dién vudng goc véi truc va cach déu hai
day co dién tich la 16007r(cm2), chiéu dai ctia trong 1alm. Biét rang mit phang chira truc cit

mit xung quanh cia tréng 1a cac duong Parabol. Hoi thé tich cua cai trong 14 bao nhiéu?

parabol
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CHUYEN PE IV -NGUYEN HAM — TICH PHAN

Loi giai
Ta c6 chon h¢ truc Oxy nhu hinh vé.

parabol <‘ y

! i
i 40ctf Y
30¢m) g

: 2
! I

X

i

1

!

|

| »
T »
Il

i

f

i

L

_/,

Thiét dién vudng goc véi truc va cach déu hai day 1a hinh tron.
c6 bén kinh 7 c6 di¢n tich 1a 16007 (cm’ ), nén.

7 =16007 = r = 40cm .

Ta c6: Parabol c6 dinh I(O; 40) va qua A(50;30) .

1
Nén co phuong trinh y = ———x> +40.
p g y 250

Thé tich cua trong 1.

50 2
V=rn j (—sz + 40) dy = 7. 306000 s 425,2dm’ = 425,2 (lit).
2L 250 3

Céau 17: T mot tAm t6n hinh chir nhat ABCD v6i AB =30cm, AD = SST”cm . Nguoi ta cat miéng ton

theo duong hinh Sin nhu hinh v& bén dé dugc hai miéng ton nho. Biét AM =20cm,CN =15¢m

, BE =57 ¢cm .Tinh thé tich cua lo hoa duoc tao thanh bang cach quay miéng t6n 16n quanh truc

AD ~
B E C
M/
N
A D

(két qua lam tron dén hang tram).
Loi giai
Chon h¢ truc Oxy saocho A=0, DeOx,BeOy.

Tac6 BE =57z suy ra ham s6 tuan hoan vé6i chu ki 7 =207 .

Suy ra phuong trinh d6 thi hinh sin can tim ¢6 dang: y = asin (%) +b.

Page 15
Swu tdm va bién sogn



Cau 18:

Cau 19:

CHUYEN DE IV -NGUYEN HAM — TICH PHAN

Do d6 thi hinh sin di qua M(O; 20) , N(SSTﬁ;lS] nén ta co:

asin i.O +b=20
10 a=10
1 55 < b=20
asin(—.—”j+b=15 B

Ta c6 phuong trinh d6 thi hinh sin can tim 13 y =10sin (%) +20.

557

2
Thé tich can tim l1a: ;zj3(10sin (%j+ 20} dx = 83788 cm’.

0
Cho khéi tru c6 hai day 1a hai hinh tron (O;R) va (O';R), 00" =4R. Trén dudng tron (O;R)
ly hai diém 4, B sao cho AB= R3. Mit phang (P) di qua 4, B cit doan OO’ va tao véi

dédy mot goc bang 60°. (P) cit khoi tru theo thiét dién 1a mot phan cua hinh elip. Dién tich thiét

dién d6 bang.
Loi giai
y
R
e b
R R = \\\\\q 3
-R|
- 2 2 _ 2 -
cos Aop =24 0B —AB _ 1 _ o 120 = om = &,
2.04.0B 2 2

Chon h¢ truc nhu hinh v€ bén = Phuong trinh duong tron day 1a

¥+’ =R’ y=+JR* —x".

Hinh chiéu ctia phan elip xudng day la mién soc xanh nhu hinh vé.

R
Tacod S=2 I VR? —x* dx. Pit x=R.sint = S:(%+€]R2.
_R

2
Goi dién tich phan elip can tinh 1a S'.

% 4
Theo cong thirc hinh chiéu, ta c6 S’ = S -=28= —”+£ R’
cos 60 3 2
Mot khéi cau c6 ban kinh 1a 5(dm), ngudi ta cét bo hai phan cia khéi cdu bing hai mit phing
song song cung vuong goc duong kinh va cach tam mot khoang 3 (dm) dé 1am mot chiée lu dung

nude. Tinh thé tich nuéc ma chiée lu chita dugc ( quy tron dén hang don vi cua decimét khoi).
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CHUYEN PE IV -NGUYEN HAM — TICH PHAN

Loi gidi
Y

Trong mit phang toa d6 Oxy , xét duong tron (C):x* + y* =25.

Ta thdy néu cho ntra trén truc Ox cia (C ) quay quanh truc Ox ta dugc mit cau ban kinh bang
5.

Néu cho hinh phéng (H ) gidi han bdi nira trén truc Ox cla (C ), truc Ox, hai duong théng
x=0, x =3 quay xung quanh truc Ox ta s& duoc khdi tron xoay chinh 13 mét nira cua céi lu.
Tacod X +)* =25 y=+25-x7.

= Nua trén truc Ox cua (C) ¢6 phuong trinh y =+/25-x>.

Do d6, thé tich vat thé tron xoay khi cho (H ) quay quanh Ox la:

3

V, = ﬂj(25—x2)dx=7r[25x—x?3J =607 .

0

0
V =2V, =132z (dm’) ~ 415(dm’).

Viy thé tich nudc ma chiée lu chira dwoc khoang 415dm’ .

Céu 20: Sén van dong Sport Hub (Singapore) 1a san c6 mai vom ky vi nhét thé gidi. Pay la noi dién ra 18
khai mac Dai hoi thé thao Pong Nam A dugc t chire tai Singapore ndm 2015 . Nén sin 1a mot
elip (E) co truc 16n dai 150m , truc bé dai 90m (hinh vg). Néu cét san van dong theo mot mit
phang vudng goc véi truc 1on cia (E )va citelip & M, N (hinh v&) thi ta duoc thiét dién ludn la
mot phan cua hinh tron c6 tim / (phan t6 d4m trong hinh 4) voi MN 13 mot ddy cung va goc
MIN =90°. Dé lap may didu hoa khong khi thi cac k§ su can tinh thé tich phan khong gian bén
dudi mai che va bén trén mat san, coi nhu mat san la mot mat phéng va thé tich vat liéu 1a mai
khong déng ké. Hoi thé tich xap xi bao nhiéu (lam trong dén hang don vi theo don vi mét khbi)?
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CHUYEN PE IV -NGUYEN HAM — TICH PHAN

Loi gidi

Chon h¢ truc Oxy nhu hinh vé.
Phuong trinh chinh tic cua E-lip day:

Xy
E):——+=—=1.
() 752+452

2 2
Goi M (x;y) = MN=2y= 2\/452[1_FJ 90\/1 7"52

2 2 2
~R- MN 90 LN R = 90~ [ x_2
\/_ \/_ 2 75
. TR .a
Ta c6 cong thie dién tich hinh quat: S, = 360° v6i a (theo don vi do) 1a s6 do goc & tam

chén cung twong tmg.

Ny ™M

A

Goi S(x) la dién tich thiét dién, ta c6:
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CHUYEN PE IV -NGUYEN HAM — TICH PHAN

Thé tich khoang khong gian san van dong la

2
V= j 2025 | 1= |~ 115586m".
752

-75
Cau 21: Trong chuorng trinh nong thon méi, tai mot xa Y co xdy mot cy cau bang bé tong nhu hinh vé.
Tinh thé tich khéi bé tong dé db du cay cau. (Pudng cong trong hinh v& 13 cac dudng Parabol).

Loi giai
Chon hé truc Oxy nhu hinh vé.

-
), Him 19m 0,5m

Goi (R):y= a,x* +b, 1a Parabol di qua hai diém A(19 j

2’
19 8
Nén ta c¢6 hé phuong trinh sau: O—a.(?j +2<:> al__ﬁ:(Pl) y:—%x2+2.
2=b b=2
Goi (B):y=a,x’ +b, 1a Parabol di qua hai diém C(10;0), D[O;gj
0=a,.(10)’ +§ a, =—4i0 L s
Nén ta c6 hé phuong trinh sau: =S s = (P):y= —4—Ox2 -

19
Tacothetlchcuabetongla V= 52{ , (——x + jdx j (—Ex +2jdx}=40(m3).

Céu 22: Tu hinh chit nhat ABCD ¢6 chiéu dai 4B =10 cm va chiéu rong BC =5 cm; Nguoi ta cit bo
mién (R) duoc gidi han boi canh CD cua hinh chit nhat va hai nira duong parabol ¢6 chung
dinh 1a trung diém ctia canh 4B, ching lan luot di qua hai ddu mat C, D cia hinh chit nhat d6
(phén t6 dam nhu hinh v§). Phan con lai cho quay quanh truc 4B dé tao nén mot dd vat 1am
trang tri, thé tich cta vat trang tri 6 bang bao nhiéu?
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Cau 23:

CHUYEN PE IV -NGUYEN HAM — TICH PHAN

\\\\\

\

Khi quay hinh chit nhat 4BCD quanh truc AB ta dugc khdi tru co

® Ban kinh ddy » = BC =5 cm.

® Chiéu cao h=AB =10 cm.

Do dé thé tich khi tru nay 6 thé tich ¥; = 7.5°.10 = 250 (em’)

Mit khac, chon hé truc toa d nhu hinh v& thi C(5;5) va parabol bén phai truc Ox c6 dang
(P):y*=2px.

5
Taco Ce(P, )<:>p—5:>(1f{):y2 =5x hay y=+/5x.
Khi d6 mién (R) khi quay quanh truc Ox c¢6 thé tich

5

=125x

0

V,= 2;:}[52 ~5x]dr = 2ﬂ(25x—§x2j
0

Vay thé tich phin con laila ¥V =V, -V, = 1257r(cm3) .
Nhan dip di da ngoai, 16p 12a du kién dung mot cai trai c6 dang hinh parabol nhu hinh vé. Nén
cta 1éu trai 13 mot hinh chit nhat co kich thuéc bé ngang 3 mét, chiéu dai 5 mét, dinh trai cach
nén 3 mét. Thé tich phan khong gian bén trong 1&u trai bang bao nhiéu mét khbi?

Loi giai
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Cau 24:

CHUYEN PE IV -NGUYEN HAM — TICH PHAN

Chon hé truc toa do nhu hinh v€, hinh dang khung trai l1a parabol c6 phuong trinh
y = f(x)=ax’ +bx+c, vi dinh trai cao 3m va bé ngang rong 3m nén parabol di qua diém (0;3)

va (3;0).
2

b=0
Tacd:<3=c Sia=——

2
Oza(ij +c c=3
2

Suy ra parabol c6 phuong trinh y = f(x) = —gxz +3.

M&i mit phiang vudng gbc Ox tai diém c6 hoanh d6 x,0 < x </ cét khbi chot theo mat cit 1a
hinh chit nhat c6 do dai céc canh lan luot 1a 5 va |f(x), c6 dién tich S(x)=5]f(x)

—ESXSE.

2 2

, v6i

3 3
Vay thé tich phan khong gian trong trai 1a ¥ = f23 5.| f (x)|dx = 5.J. 2 dx=30 m’.
2 2

—ix2+3
3

Cho vat thé day 1a hinh tron c¢6 ban kinh bang 1 (tham khao hinh v&). Khi cit vat thé bang mat
phing vudng goc véi tryc Ox tai diém cé hoanh d6 x (~1<x <1) thi dugc thiét dién 1a mot tam

giac déu. Tinh thé tich ¥ ctia vat thé d6. (Iam tron dén hang phan trim)

s ! ‘
: i
"‘*"«t«h\\“‘,“‘ll

|
‘|
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Cau 25:

CHUYEN PE IV -NGUYEN HAM — TICH PHAN

Loi gidi

-

Do vat thé c6 day 1a duong tron va khi cit boi mit phang vudng goc véi truc Ox dugc thiét dién

1a tam giac déu do d6 vat thé ddi xing qua mit phang vudng goc véi truc Oy tai diém O.

Canh cta tam giac déu thiét dién 1a: a = 21— x> .

2
Dién tich tam giac thiét dién la: S = a ;/g = (1 —-x’ )x/§

Thé tich khdi can tim 1a:

V=2j.de:2j.\/§(1—x2):2\/§[x_%3}1 _4B3

—=2,31.
3

0
Mot 6 t6 dang chay voi van toc 16m /s thi nguoi 1ai xe bat ngd phat hién chuong ngai vat trén
duodng cach d6 50m . Nguoi lai xe phan tng mot gidy sau d6 dap phanh khan cap. Tir thoi diém
d6, 6 to chuyén dong cham dan déu véi véan toc v(t) =-5¢t+15, trong d6 ¢t la khoang thoi gian
tinh bang giy, ké tir lic bdt dau dap phanh. Goi s(7)1a quing dudng 6 to di dugce trong t gidy

ké tir luc dap phanh.
Trong cac ménh dé sau ménh dé nao dang, ménh dé nao sai?
A T ST S £ \ 5¢7
a) Cong thirc bicu dién ham s0 s(¢) 1a s(¢) = =t 15t +16
b) Thoi gian ké tir khi 6 t6 dap phanh dén khi dimng han bang 3 giay.
¢) K& tir luc dap phanh dén khi dimg han, 6 t6 con di chuyén dugc quing duong 1a 38,5m .
d) Xe 6 t6 khong va cham v6i chudng ngai.
Loi giai
. 5¢7
a) Taco s(t) = J(—5t+15)dt = —7+15t+C

2
Do 5(0)=0 nén C=0.Vay s(t):—%+15t

Ménh dé sai.

b) O t6 dimg han khi v(1) =0 < —5t+15=0<1=3.

Ménh dé ding.

¢) Quang duong 6 t6 di chuyén duoc tu luc dap phanh dén khi dung han 1a:

5(3)= 22 4153=22,5(m).
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Cau 26:

CHUYEN DE IV -NGUYEN HAM — TICH PHAN

Ménh dé sai.

d) Do truéc khi dap phanh tai xé con phan ing mot gidy nén ké tir lac phat hién chudng ngai
dén khi dimg han 6 t6 di dugc quang duong 1a: 16+22,5=238,5(m). Do d6 6 to khong va
cham voi chudng ngai vét.

Ménh dé diing.

Cho mdt vat thé bang gd c6 dang hinh try véi chiéu cao va ban kinh day cung bang 1. Cat khbi
g0 d6 boi mot mat phang di qua duong kinh ctia mot mat day cua khéi gd va tao voi mit phang
day cua khéi gd mot goc 30° ta thu dugc khdi gd hinh ném (H ) va dat khoi (H ) vao hé truc

toa do nhu hinh v&. Phat biéu sau ddy dang hay sai?

a) Nira duong tron day khéi gd hinh tru c6 phwong trinh 14 y =+/1+x* ,(—1 <x< 1).

b) M6t mit phang vudng goc véi truc Ox tai diém M c6 hoanh do x, cit hinh ném theo thiét

dién [a AMNP vuong tai N va co goc PMN =30°. Lic d6 doan MN bang v1-x.

¢) Dién tich tam giac MNP bang 1-x”.

d) Thé tich hinh ném (/) bing %.
Loi giai

a) Sai.

DPuong tron tim O ban kinh bang 1 ¢6 phuong trinh x* + y* =1
Suy ra nira dudng tron c6 phuong trinh y = N (-1<x<1).
b) bung

Trong tam giac OMN vuong tai M c6 OM =x

Ta cé MN>+OM> = ON> = MN =JON* —OM” =/1-x* .

¢) Sai

1—x*

NG

Tacd MN =+1-x*, NP =MN tan30° =
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Cau 27:

CHUYEN PE IV -NGUYEN HAM — TICH PHAN

s ., : 1-x°
Dién tich tam gidc MNP 13 S(x)=S,,.p = 2MN NP = 5 \/_
d) bBung
. 1-x* s 1 (1-x* 23
Véi S(x)=——=, thé tich hinhném (H) bang V' = | S(x)dx = dx=——.
(x) NG (#) bang J; (x) J;z\/g 9

Cho hinh chép tir giac déu c6 canh day bang a va chiéu cao bang 4 (Hinh bén dudi).

Chon truc Ox nhu hinh vé& ( gbc tring véi dinh cta khoi chop, truc di qua tam cia dy).

Phat biéu sau day ding hay sai?

a) Py ciia kh6i chop nam trén mit phang vudng goc voi Ox tai diém c6 hoanh do / .

b) Mbi mat phéng vuong goc Ox tai diém c6 hoanh do x,0 < x < & cat khdi chot theo mat cit 1a
hinh chir nhat.

A o L1 h?
¢) Dién tich mat catla S(x)=a’—
x

d) Thé tich cua khoi ch(')p 1a
i 3
V=J.0 (x)dx = Ia—dx— W~ 3

Loi gidi
a) bung.

Vi OH 1a dudng cao cua khdi chop tir giac déu va do dai OH = hnén day cua khéi chop nim
trén mat phang vudng goc v6i Ox tai diém c6 hoanh do 4 .

b) Sai.

M&i mit phing vudng goc Ox tai diém c6 hoanh d6 x,0 < x </ cét khdi chot theo mat cét 1a

hinh vuéng c6 canh 1a b .

¢) Sai.
b
Theo dinh 1y Thales, tacod > =2 = b=2x
hoa h
2
’ x2
Do d6, dién tich mat cat la S(x) =a’ —
d) bung.
\ S(x)—azx—z nén thé tich ciia khéi chop 1a ¥ —jh (x)dx = j a? —dx—azx—3 h_ah
e P 0 o 3
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