§2. MOT SO PHUONG PHAP TiM NGUYEN HAM (2 tiét)

I-MUC TIEU
Kién thire
Gitp hoc sinh :
Hiéu hai phuong phdp co ban dé tim nguyén hiam : Phuong phip déi bién s6
va phuong phdp lay nguyén ham timg phin.
Ki ndang
Vian dung duoc hai phuong phdp nay dé giai cdc bai todn tim nguyén ham
twong dé1 don gian tuong tu voi cic vi du trong SGK.

11 - NHONG PIEU CAN LUU Y

1. Néi chung, khong ¢6 mot quy tic chung dé biét, khi ndo diung phuong phap
déi bién, khi nao ding phuong phip 14y nguyén ham timg phin. Tham chi néu
phai ding phuong phédp d6i bién so thi cling khong cd quy tic chung dé xdc
dinh nén doi bién sé nhu thé ndo. Trong pham vi chuong trinh phé thong, ta
chi xét nhimg bai todn tim nguyén ham don gian, trong d6 biéu thitc dudi diu
tich phan ¢6 dang f{u(x))u'(x)dx trong truong hop nay ta doi bién u = u(x). Néu
phuong phdp déi bién s6 phiic tap hon thi gido vién phii chi ra cho hoc sinh
cdch d6i bién s6.

2. Hoc sinh nén nhé cong thiic (2) trong SGK khi thuc hanh gidi todn.

Viay Ia trong dang thic J- f(x)dx =F(x) + C khi thay bién s6 doc lap x bai
ham s6 u thi ding thifc viin con didng.

3. Vé cong thirc 14y nguyén ham timg phan

C6 nhiéu cich chon u(x) va v'(x) sao cho flx) = u(x)'(x) nhung ta phai khéo
chon u(x) va v'(x) dé :

v' la ham ma ta dé tim duoc nguyén ham v ;
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Viéc tim nguyén ham cha v’ don gian hon so vdi viéc tim nguyén ham cta f.

D6 chinh 1d nghé thuat sir dung phuong phdp tim nguyén ham timg phén.
4. Vai goi y vé tim nguyén ham timg phén
Néu phai tim nguyén ham cia fix) = x"e™ : flx) = x"sin(ax + b) hay
filx) = x" cos(ax + b) tachon u(x) = x" va v'(x) 1a nhén tir con lai.
5. Cong thic ldy nguyén ham timg phéin
Cong thic Ju{x}v'(.r}cir = p{xv(x) — ju‘(.r}m-'(,r}ci.r (1)

cO noi dung nhu sau :

Dé tim mot nguyén ham cua him s6 y = u()v'(x) ta 1dy w(x)v(x) trir di mot
nguyén ham ctia ham s6 y = u'(x)v(x).

Khong dugc viét cong thic (1) dudi dang
_[u{x}v'(.r]dr + J".J(_r)u (x)ddx =u(x)v(x), (2)

(nhan duoc bang chuyén vé hinh thiic).

That viy, (2) dugc phit biéu la : Tong cia mdi nguyén ham F cia wv' va méi
nguyén ham G cua u'v biang uv.

Song diéu nay khong ding.

Thit vay (F(x) + G(x))' = F'ix) + G'(x) = wlxp'(x) + v(0u'(x) = (u(xo)v(x)) do
do6 F(x) + G(x) = u(x)v(x) + C vai C 1a hing so.

Thanh tha (1) ¢6 dang twong dwong la
-I-H[I:IV'(_I'}&I 4 J‘v(_r}nr "(x)dx = u(x)v(x) + C. (3)

6. NE&u dp dung cong thic 1dy nguyén ham timg phin dé tim nguyén ham cia f
ta di dén

[fnydr = G - [ flx)d )
thi tir (4) suy ra
[feodr = Gi“'} ol (5)
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Thit viy néu F 1a mot nguyén ham cua f thi theo (3) ta cé

Gx) C

2 2

F(x) = G(x) — (F(x) + C) v6i C 1a hing s6 nao do. Suy ra F(x) =

o AR

Viy y la mot nguyén ham cua f. Do do ta ¢o (5).

7. Doi khi sir dung nhimng phuong phéip khic nhau, ta di dén cic két qua vé hinh
thite ¢ vé khidc nhau nhung thue chat ching la mot.

Vi du. Tim nguyén ham cua y = sinvcosx.
Cdch 1. (D6i bién)

: .
u sin” x

2 2

Isin.rcc:-sxdx = Isin.:r d(sin x) = Judu ==
Cdch 2. (Tim nguyén ham timg phén)

Chon u(x) = cosx do do6 v'(x) = sinx.

Vay v{x) =—cosx ; u'(x) = —sinx. Tirdé tacod
. 2 .
jsmx cosxdy = —cos™ x — J-sm xcosxdx.

2
cos™ X

Theo (5) ta dugce dip so la — i,

Cdch 3. (dung bién déi lugng gidc) Ta co sinxcosy = Sn2x )

cos2x

Suy ra két qua la — +C.

Ba dip s0 nay déu diing ca, vi chiing sai khdc nhau mot hiing s6. That vay

s 2 . . 2
[sm X +C|]_(_cns AJFCEJ:S]H X + Cos x+C=l+C,
2 2 2 2

il . et a2
[sm x+ClJ_(_c052_1 +C2)= 2sin” x + (1 — 2sin _r}+C =l+C.
2 4 4 4

Il - GOI Y VE DAY HOC
* Du kién phdn phoi thoi gian : Bai nay gom 2 tiél.
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- Tiét ddu danh cho phuong phép doi bién so.
- Tiét sau danh cho phwong phép tim nguyén ham timg phén.
e Goi ¥ vé hoat dong trén lop

Cic hoat dong trong bai nay cd chung muc dich 14 hinh thanh ki ning tim
nguyén ham bing cic phuong phép da hoc.

H1| Gidi. Ta c6
2 (x> + 17 = 2 + 1P (&2 + 1),
bat u=u(x)= x> +1tacod

j2x(x2 + 1) dx = j:ﬁ du=tit vo=1et + 1y +C
4 4
[H2| Gidi. Pat u =1+ x. Khi d6 xe'** dr = %e”du. Tir d6 cho ta két qua 1

1 2
_E|+.||. +C1
2

X

@ Gidai. Chon u(x) = 3 V(x) = . Khi dé u'(x) = % v(x) = — e*'. Cong

02| —

thitc 14y nguyén ham timg phén cho ta
J‘ie2Jr dy = lxez" - lez"' +C.
3 6 12

IV — GOI Y TRA LOI CAU HOI VA BAI TAP

2

B 9x -3
5 A DAl b= T Thes — ey DM
\.,l—_lr3 Vi

1
Kétquila —6(1 - x")2 +C.

b) D&i bién u = 5x + 4. Két qua : %s.l'ﬁ.r +4 +C.

wut du

¢) Déibign =1 - x*. Tacé -2 de= - :
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5
'j —
Két qué 1a —?(l —x2)4 €.

B 2du

1
—_— = S
Jx(1 ++x)? u?

d)Ddibienu=1+ x.Tacé

2

]+J_?

Abitu=x+Vv= sin-’% . Cong thirc ldy nguyén ham timg phian cho ta két qua

Kétquala: — +C.

li —-2.::;:05-{ + dlsin£ +C.
2 2
b) batu = x* . v =cos x. Tacod j.‘rz cosxdy = x° sinx — EJ-xsin_r dx.

Tinh j xsinxdx bing cong thic 1dy nguyén ham timg phin dat u = x,
v'(x) = siny = du = dx, v = —cosx cho ta
IA‘Sinxdr = —xcosx +sinx +C.
Thay vio ta dugc két qua
x%sinx + 2xcosx — 2sinx + C.
c)Datu=x,v'=¢e".
Cong thiic 14y nguyén ham timg phéin cho két qua xe™ —e' + C.

El i
d) Bt u = In(2x), v' =+ ta duge ket qud la % - _;E re.



