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GIOI THIEU CHUNG

Xin tran trong gioi thiéu tai ban doc cuén sach:
CAC DANG TOAN DIEN HINH GIAI TICH 12
do Nhom Cu Mon bién soan. Cudn sach dicoc viét dua trén y neong trinh bay ciia hé
sdach Phuong phap gidi Todn (gom 11 tap) do Lé Hong Ditc chit bién va da dicoc
NXB Ha Noi an hanh.
Cuon sach bao gom 2 chuong:
Chuong I - NGUYEN HAM, TICH PHAN VA UNG DUNG
Chuong IT —=SO PHUC

O méi chiwong chita dung cdc bai hoc (chi dé 1, chi dé 2,...) theo néi dung
chuwong trinh cua sdach gidao khoa mai.

Moi bai déu dicoe chia thanh 4 muc:

I.  Tom tat li thuyét: Trinh bay ¢é trat ne noi dung kién thic lién quan.

II. Phuong phdp giai toan (hodc cdc vi du mau)
Gom cdc vi du degce tuyén chon ¢6 chon loc nham giip hoan thién kién
thite co ban va ndng cao ki nang gidai Todn.

I11. Bai tap tu giai .

Nhie vay, o méi bai:

1 Vi viéc trinh bay muc tém tde li thuyét, sé giip cdc em hoc sinh hiéu rang can
phat nam vimg nhimg néi dung gi ?

2 Tiép do, toi muc phuong phap gidi todn, sé giip cdac em hoc sinh hoan thién
kién thitc.

3 Ddc biét la néi dung cua cdc chi y, nhdan xét va yéu cau sau moi vi du sé giip
cac em hoc sinh ciing ¢6 nhitng thiét sét va cach nhin nhdn, danh gid cdc van dé
dat ra.

4 Ngoai ra, con ¢é rdt nhiéu vi du dicoc gidi bang nhiéu cdach khdc nhau sé
gitip cdc hoc sinh trd nén linh hoat trong viéc lua chon phuwong phdp gidi.

Chiing 101 ciing xin tran trong cam on cdc ban dong nghiép da nhdn loi doc ban
thao, nhan loi tai die gior trong cac tiét giang thit cua chiing toi theo gido trinh nay va tr
do dong gop nhimg nhdn xét quy bau dé giip chiing toi téi ngay hém nay hoan thién
diuoc cuon sach nay.

Cuoi cing, cho du da rdt cé gang, nhung cuén sach khé tranh khoi nhing thiéu
sot boi nhimg hiéu biét va kinh nghiém con han ché’ ciia nguoi viét, rdt mong nhdn
dicoc nhitng y kién déong gop quy bdu ciia ban doc gan xa.

Moi y kién dong gop xin lién hé:

Trung tam sdch gido duc Anpha, 225C Nguyén Tri Phuong, P9, Q.5,Tp. HCM.
DT: 08.62676463, 38547464.
Email : alphabookcenter@yahoo.com

Xin tran trong cam on!



cnvu BE 1

CHUONG I
NGUYEN HAM, TICH PHAN VA UNG DUNG

NGUYEN HAM
A. TOM TAT Li THUYET

1. KHAI NIEM NGUYEN HAM
Dinh nghia

Cho ham s6 f(X) lién tuc trén khoang 1. Ham sé F(x) duoc goi la nguyén
ham ciia ham 56 {(x) trén 1 néu F'(x) = f(x) vdi moi x thuéc 1.

Pinh li 1. Gia suw F(x) la mét nguyén ham ciia ham so f(x) trén khodng 1. Khi do:

a. Vai moi hang sé’ C, ham s6' G(x) = F(x) + C ciing la mét nguyén
ham cua f(x).

b.  Nguoc lai, néu G(x) la mor nguyén ham bat ki cua f(x) thi ton tai
hdang s6 C sao cho G(x) = F(x) + C vai moi x thuéc 1.

Ki hiéu jf(x)dx dé chi ho tét ca cic nguyén ham ctia ham s6 f(x).

Vay ta viét:

Taco:

jf(x)dx =F(x) + C.

jf(x)dx =F(x) + C & F '(x) = f(x)

Dinh li 2: Moi ham s6'f(x) lién tuc trén doan [a; b] déu c6 nguyén ham trén doan do.
2. NGUYEN HAM CUA MOT SO HAM SO THUONG GAP
Jodx =C, [dx=x+C.

l.

2

o [x%dx =

Idx

— —

X

[e*dx = e+ C

[a*dx =

a+l

o+ 1

+C,a#-1.

lnlxl +C,x#0.

X

a

Ina

+C,0<a=#1

V6i k 1a hdng s6 khéc O:

i fsinkx.dx = —

b. Icoskx.dx =

cos kx

sinkx

+C.

+C.

kx

c. fc"".dx:—e—+C.
k
d. Ia"dx:—a—+C,O<a¢l.
Ina
e f ; = tanx + C.
cos’ X
6. | .d): = - cotx + C.
sin” x
7. £= x +C.

2Jx



3. MOT SG TINH CHAT CO BAN CUA NGUYEN HAM
Dinh li 3: Néu F(x) la mét nguyén ham cua ham sé f(x) va G(x) la mot nguyén
ham ciia ham sé g(x) thi:
a. I[f(x)ig(x)]dx = jf(x)dx + Ig(x)dx =F(x) £ G(x) + C.

b.  Véimoi s6 thuc a # 0:
jaf(x)dx =a jf(x)dx =a.F(x) + C.

B. PHUONG PHAP GIAI TOAN
Viandé 1: TIM NGUYEN HAM BANG DINH NGHIA
Vi yéu cau "Chung minh ring F(x) Ia mot nguyén ham cua ham s6°
f(x) trén (a; b)", ta thuc hién theo cac buoc sau:
Budc 1: Xac dinh F '(x) trén (a; b).
Buoc 2: Chung to ri’mg F'(x) =f(x) véi Vx € (a; b).

T Chu y: Néu thay (a; b) bang [a; b] thi phai thuc hién chi tiét hon, nhu sau:
Buoc I: Xiac dinh F '(x) trén (a; b).
Xacdinh F(a") vaF(b").
Buoc 2: Ching to rang:
F'(x) =f(x), Vx € (a;b)
F'(a™)=1(a)

F'(b")=1(b)
Vidyg 1:

I. F(x) =x’+ Cla ho nguyén ham ctia ham s6 f(x) = 3x’ trén R, vi:
(F(x))' = (x* + C)' = 3x* = f(x).
Tir d6, c6 thé tong quat hod:
*» Ham F(x) = x* + C v6i k # 0, C = const la ho nguyén ham ctia ham s6
f(x)=kx*"'tréen R.

a+l

X
a+1
2. F(x) = cosx + C la ho nguyén ham cta ham s6 f(x) = —sinx trén R | vi:
(F(x))' = (cosx + C)' = =sinx = f(x).
Tir d6, c6 thé tdng quét hoa:
* Ham F(x) = cos(ax + b) + C véi a # 0, C = const la ho nguyén ham cta
ham sé f(x) = —asin(ax + b) trén X .

* Nguoc lai, ham s6 f(x) =x” , a # -1 ¢6 ho nguyén ham la F(x) = +C.



* Nguoc lai ham sé f(x) = sin(ax + b), a # 0 c6 ho nguyén ham la
1
F(x) =—— cos(ax +b) + Ctrén R .
a
3. F(x)= e"+ Claho nguyén ham cla ham s6 f(x) =¢* trén R, vi:
(F(x)) =(c*+C) = & =f(x).
Tir do, c6 thé téng quét hoa:
*  Ham F(x) =e¢* + C vadi C =const 1a ho nguyén ham cua ham f(x) =e* trén R.
. \ ”’ ~ ~ 1 ax +
*  Nguoc lai ham s6 f(x) =e™*°, a# 0 ¢6 ho nguyén ham A F(x) = — e*** +C
a
trén K.

Yidug 2: Chimg minh rang ham sé F(x) = In(x+Vx* +a ) véi a > 0 la mot

~ . L] . ” l -
nguyén ham cia ham so f(x) = ——=—— trén R.
x’ +a
&S Giai
Ta co:
1+ X
2 '
. : X+vx“ +a Vx?
F'(x) = [In(x + \/x2+a)]=( ) = 2Vx*+a
x+Vx*+a x +vx* +a

_ vxl+a+x _ 1
V' +a(x+vVx*+a) Vx*+a

Vay, ta ¢6 F(x) véi a > 0 la mot nguyén ham cla ham s6 f(x) trén R .
Yidwp 3: Chimg minh rang ham so:

e’ khi x>0
F(x)=1 ,
Xx“+x+1 khix<O

= f(x).

la mét nguyén ham ciia ham sé-

e’ khi x>0
f(x)= _ trén R .
2x+1 khix<O
5 C}I‘(l’l.
D¢ tinh dao ham cta ham s6 F(x) ta di xét hai trudmg hop:
Triomg hop 1: Véi x # 0, ta co:

¢ khix>0
F'(x) = .
{2x+1 khi x <0



Truong hop 2: V61 x =0, ta ¢c6 :
*  Pao ham bén trdi cua ham s6 tai diém x, = 0.

F(x)-F(0) _ lim x> +x+1-¢°

F'(0) = lim =1
x—0" X — O x—0" X
*  Pao ham bén phai ciia ham s6 tai diém x, = 0.
X 0
il D = fay St o,
x—0* x—=0 x—0" X
Nhan xét rang F'(00) =F(0") =1 = F(0) = 1.

Tém lai:

X

i x>
F'(x) = e khlx_():f(x)_
2x+1 khix<0

Viy, ta dugc F(x) 1a mot nguyén ham cua ham s6 f(x) trén R .

P Chity: 1. Véiyéu ciu "Xic dinh cic gid tri cia tham s6 dé F(x) 1a mot
nguyén ham cua ham s6 f(x) trén (a; b)", ta thuc hién theo
cac budc sau:

Buoc 1: Xiac dinh F'(x) trén (a; b).
Buéc 2: DéE F(x) 1a mot nguyén ham cia ham sé f(x) trén
(a; b), diéu kién la:
F'(x) = f(x) v6i VX € (a; b) = gia tri cua tham s6.
2. Neéu thay (a; b) bang [a; b] thi phai thuc hién chi tiét hon, nhu
sau:
Buoc 1: Xac dinh F'(x) trén (a; b).
Xac dinh F'(a*) vaF'(b").
Budc 2: Dé F(x) 1a mot nguyén ham ctia ham s6 f(x) trén
(a; b), diéu kién la:
F'(x) =f(x), Vx € (a; b)
F'(a*)=f(a) = Gia4 tri cua tham s6.
F'(b™) = f(b)
Vidwp 4z Xdc dinh a, b dé ham s6:

s ix<1
F(x) = X khi x
ax+b_ khix>1

la mot nguyén ham cua ham so:

2x khi x <1
f(x) = _ trén K.
2 khi x > 1



&5 Gidi
P¢é tinh dao ham ctia ham s6 F(x) ta di xét hai truong hop:
g. Vinx=l,iach:
2 khi x <1
{2 khix>1
b. Vi x = 1: dé€ ham s6 F(x) ¢6 dao ham tai diém x = 1, trudc hét F(x) phai lién
tuc ta1 x = 1, do do:
lim Fx) = limFx)=f(1)@a+b=1<b=1-a. (1

X1 x—!1"
Dao ham ctia ham s6 tai diém x = 1, ta di x4c dinh:
*  Dao ham bén trdi cha ham s6 y = F(x) tai diém x = 1.

Fix)=

- ¢ =1
F'(]—) = ]]mE_(X_)_F(_]_)_ = lim = =2
x—=1" x-1 x=1" x—1

*  Dao ham bén phdi cha ham sé y = f(x) tai diém x, = 0.

- - —a-1
F(1*) = lim F(x)—-F(l) - lim ax +b-1 = lim ax+1-a _—
x—1* x=1 x—1" X —1 x—1* x — 1
Ham so y = F(x) ¢6 dao ham tai di€ém x = 1 diéu kién la:
Fil) =F(1" )y &Sasl (2)

Thay (2) vao (1), ta dugc b =-1.
Khi dé: F'(1) = 2 = f(1)
Vay, véi a =2, b = —1 thi F(x) 1a m6t nguyén ham cta ham s6 f(x).

Vin dé 2: TIM NGUYEN HAM SU DUNG BANG NGUYEN HAM CUA
MOT SO HAM SO THUONG GAP VA CAC TiNH CHAT CO
BAN CUA NGUYEN HAM
Str dung:
* Bang cac nguyén ham.
* Cac tinh chat cia nguyén ham.
» Cac phép bién d6i dai s6.
Yidwp k: Tim nguyén ham cua cac ham sé sau:

a. (Bai 1.d/tr 141 — Sgk): f(x) = x °. b. f(x)=(2x + 3)*.
&5 Gidi
a. Taco:
] x_%“ 3 2
If(x)dx = Ix 3dx = +C =—x}+C.
1 2
—§+1



b. Taco:
If(x)dx = I(Zx +3)dx = —;— I(Zx +3)™d(2x +3)

2009+1 ) 2010
___l'(2x+3) +C=(..x+3) iC.
2 2009 +1 4020

¥ Nhdn xét: Nhu vay, dé tim nguyén ham ctia cic ham s6 trén:
» O ciu a) chiing ta chi viéc sir dung cong thic sin trong
bang nguyén ham la chi ra dugc nguyén ham ctia ham sé.
« O cau b) cic em hoc sinh c6 thé hiéu theo cach thay x
bang u thi:

a+l

fudu = =

+C,a#-1.
a+l

Yidy 2: Tim nguyén ham cua cdac ham sé sau:
a. (Bai l.e/tr 141 — Sgk): f(x) = 10*.
1

b. f(x) =r—m.
(x) 2x -1
&5 Giai
a. Tacoé:
jf(x)dx - jm“dx = ljw“d(zx) __10% +
2 21n10
b. Ta cé:
[foodx = = jd(zx") %ln|2x—l|+C

® Chi y: Vi du tiép theo sé minh hoa viéc tim nguyén ham dua trén céc tinh
chit cung véi bang nguyén ham.

Vidp 3: (Bai l.a, 1.bva l.c/tr 141 — Sgk): Tim nguyén ham cua cdac ham so sau:
a. f(x)=3x* +§ . b. f{(x)=2x*-5x+7.

1 1
c. )= —~x'=—.
(x) = E

&5 Gidi

a. Tacoh:

2

If(X)dx = J(sz +§—de = 3Ix2dx +—1- dex =x’+ w3 + C.
Fs 2 4

10



