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CHUYER DE
PHAN TICH NHUNG SAI LAM KHI GIAI TOAN
Chi ra nhiing sai 1am trong 10i giai cta hoc sinh 1a di€u cén thiét song diéu quan trong

hon 1a phan tich dugc nguyén nhan chinh dan dén sai lam d6. Viéc thdy duoc nhiing sai
1am c6 ¥ nghia dic biét vé mat phong phdp vi chiing gitp hoc sinh chong 16i hiéu hinh
thitc, di sau vao ban chit cua van dé.

Nhitng sai 1am han ch€ nang luc hoc todn cta hoc sinh, vi vy qua viéc phan tich
nhiing sai lam, nguoi gido vién cin lam cho hoc sinh nhan dién duoc cac sai 1am, thdy duoc
nguyén nhan chinh din dén sai 1am. Tir d6 hoc sinh s& tranh dugc nhitng sai 1dm, ndm kién
thitc mot cach viing chac hon.

Chuyén dé nay chi phan tich nhitng sai 1dm c¢6 tinh dién hinh ma hoc sinh thudng méc.
1.1. Nhitng kho khan va nhiing sai lam hoc sinh thuong mdc khi ing dung dao ham dé

tim gid tri lon nhdt, gid tri nho nhdt.

* Do khong ndm vitng kién thitc ¢6 nhiéu hoc sinh khi ding dao ham d€ tim GTLN,
GTNN ctia ham s6 da mac sai 1Am nh sau:

Vidul Véibai todn:

X3

" Tim GTLN va GTNN cua ham so: y = o trén [-2; 0] "
+ Mot s6 hoc sinh dd gidi nh sau: y' = x(2—x+23)
(X+1)
Lap bang bién thién cua y v6i x e [-2; 0]
X -2 - 3/2 0
| L 7
"1/ /
A W,
4
27

Tix bang bién thién ta c6: maxy =38 min= =~
[-2:0] [-2:0] 4

+ Sai lam: Hoc sinh da quén khong xét tap xac dinh clia ham s6 do vay da 1ap sai bang
bién thién. Pay la sai 1am thuong gap khi hoc sinh 1ap bang bién thién ctia ham s d6i dang
phéan thuc.



www.VNMATH.com
GV:Trinh Quang loa-THPT licp llod 3
+ Loi gidi diing:

3

Bang bién thién cua ham s()'y:XX 1 Véix e [-2;0] la:
+
X 2 3 1 0
2
y /// -0 N ////
y S + 00 0
/I I W /
4

Vay GTLN va GTNN cta ham s6 khong ton tai.
* Ciing ¢6 nhiéu hoc sinh do khong hi€u dinh nghia nén sau khi da lap ding doc bang
bién thién nhng két luan lai sai.
Vidu?2 Véi bai toan:
"Tim GTLN, GTNN ctia ham s6: y = f(x) = V/x —/x-5 "
+ C0o hoc sinh gidi nh sau:
Xx=0

Diéu kién =X>5
X=520

f(x) =—VX_5*&

2/X(X-=5)

<0 vO1 VX>5

5
mfx)=1im—=0
lim ) = lim 7=
Bang bién thién:
X 5 + o0

/)

f(x) V5

—

Do d6: max fx) =£(5) = V5; minfx)=0

[5:+0] [5:+0]
+ Sai ldm: Hoc sinh khong hiéu 16 dinh nghia, nhAm 14n giita hai khai niém minf(x)

va limf(x) nén mac du bang bién thién 1ap ding nhng két luan van sai.
2
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+Loi gidi ding

Cin cit vao bang bién thién ta thay 0 < f(x) <+/5 v6i vx>5

= GTLN ctia f(x) 12 +/5 con GTNN cua f(x) khong ton tai.

* Khi st dung phong phdp dao ham dé tim GTLN, GTNN ctia hAim s6 do khong nim
vitng khai niém GTLN, GTNN nén rat nhiéu hoc sinh nham 1an gitta cdc khai niém cuc dai,
cuc tiéu véi GTLN, GTNN ctia ham s6.

Vi du 3 Véi bai toén :

" Tim GTLN, GTNN ctia ham s6: y = f(x) :§x3 +x? +% trén doan [-1;1]"

+ C0 hoc sinh gidai nh sau:

y' = 4x? +2x
Xx=0
y=0s -1
X=—
2

Bang bién thién:

X 1 21 0 1

V777 { - 777
y //—2\ /

Ta c6: max()= ; minfx) =~
[-14] 127 2

+ Sai ldm: Hoc sinh nay da nham lan gitta bai todn tim GTLN, GTNN vdéi bai toan tim
cuc dai va cuc tiéu ciia ham s6.

O day Twal tong tng 1a gid tri cuc dai va cuc tiéu cia ham s6 y trén [-1;1] nhng
khong phai 1a GTLN, GTNN cta y trén [-1;1].

Hoc sinh da quén mot bée quan trong 1a khong so sanh céac cuc tri cta f(x) véi cac gia

tri £(-1) va £(1).
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+ Loi gidi diing:
Xét ham s0 y = f(x) = §x3 +x° +% lién tuc trén doan [-1;1]

1
Xx=0= f(0)=—
© 2

f(x)= 4’ +2x; fX) =0
—1 _

X=—= f(—)=—
2 2 12

Bang bién thién:

X 1 1 0 1

/A 1/
//2\/

1
Vay maxf(x)— —, minf(x) = P

[-11] [-11]

* MOt sai 1dm dién hinh ma nhiéu hoc sinh thong méc nita 1a chuyén déi khong tong
dong do6i v6i nhitng bai todn can phai d6i bién so dé tim GTLN, GTNN.
Vidu 4 Véi bai toén :

1+sin® x+cos® x

" Tim GTLN va GTNN cua ham s6 y =

1+sin®* X+ cos* x
+ Mot s6 hoc sinh gidi nh sau:
. . . 1 .
sin* + cos*x = (sin’x + cos’x)? - 2sin*xcos’x = 1 - 5 sin®2x
sin®x + cos®x = (sin’x)’ + (cos’x)’ = sin*x + cos*x - sin*xcos’x
3

=1- 2sin®2x
4

3.,
2sin® 2x—8

Vayy=-—
2 ——sin® 2x
2

it t =sin*2x tacé y = f(t) = 2 xdc dinh véi V t # 4
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-8

29) < 0 = f(t) nghich bién trén khoang (- «; 4) va (4; +)
t—

f'(t) =

2

Bang bién thién:

X - 0 4 + oo
f'(x) - +
f(x) 3\ + oo

\3
- 00 =
2

Vay khong ton tai GTLN, GTNN cta f(t) = khong ton tai GTLN, GTNN cta y.

+ Sai ldm: Hoc sinh da chuyén vé bai todn khong twong duong cho ring GTNN,
GTNN cua f(x) tring v6i GTLN, GTNN ctia g(t) v6i V t € R nén sau khi déi bién da
khong tim mién xéc dinh cua f(t).

+ Loi gidi diing:
3sin®2x -8

Bién d6i nh trén ta doc y = ——
2sin” 2X—8

Pit t = sin?2x thit € [0; 1]

3t-8

Ta co: f(t) = o lién tuc trén doan [0; 1]

f(t) = ﬁ <0 v6i V t e [0; 1] = £(t) nghich bién trén [0; 1]
t_

Ta lai c6: £(0) = 1 va f(1) = %

Bang bién thién:

w7 VT

N/ /.

T bang bién thién ta c6: maxf () =f0)=1; minf=f1= E
R R
5

[u—
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* Ngoai nhitng sai 1dm dién hinh trén khi gidi bai todn tim GTLN, GTNN bing phong
phap dao ham hoc sinh ciing hay mac sai 1dm do khong ndm viing nhitng ndi dung kién
thic lién quan nén thuong bo x6t truong hop.

Vidu5 Véi bai toan:
" Cho ham s6 y = x* —2mx*> +4 v6i m > 0 .Tim GTNN cua y vé6i x e [0; m]"
+C6 hoc sinh dd gidi nh sau:
x=0
y' = 4x(x’-m) ; y =0e|x=+/m
x=—Jm
Bang bién thién:
X |-00 -Jm 0 Jm + o0
-0 + 0 - 0 +
WIS -~

Veftyrpi]nyw(ﬁ)=4-m2
0;m

+ Sai ldm: Hoc sinh nay 13 di cho ring véi m > 0 thi /m < m nén da bd x6t trudng
hopkhi 0 <m < 1 thim <Jm
+ Loi gidi diing:
Sau khi 1ap duogc bang bién thién can xét hai truong hop:
-Néum <Jm < O0<m < 1thi rpi]ny=y(m):m4—2m3+4
0;m
-Néum >+/m < m> 1 thi rpi]ny=y(\/ﬁ)=4—m2
0:m

Vay két qua la:

miny =

[0;m]

m'-2m’+4< 0<m <1
4-m> < m>1

Két ludn
Nhu vay chiing ta thdy ring khi sit dung phuong phap dao ham dé tim GTLN, GTNN

ctia ham s6 hoc sinh thudng méc sai 14m do cha hiéu 16 dinh nghia vé GTLN, GTNN

6
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chua nam chic cdch tim GTLN, GTNN bing cong cu dao ham; do nham 1an khai niém cuc

dai, cuc tiéu v6i GTLN, GTNN cua ham s6. Dic biét 12 v6i nhitng bai todn khi tim GTLN,
GTNN ctia ham s6 ma phai tién hanh doi bién hoc sinh thudng bo qua bGc quan trong 1a
tim mién x4c dinh ctia hAm s6 méi sau khi doi bién. Hoc sinh con méc sai 1am do khong
nam viing kién thic todn hoc co ban lién quan dén bai toan tim GTLN, GTNN.

Ngoai nhitng sai 1dm dgc phan tich & trén thi khi sir dung phuong phap dao ham dé tim
GTLN, GTNN hoc sinh con gap mot s6 kho khan va rat ldng tdng khi giai nhitng bai toan
vé tim GTLN, GTNN duoc cho duéi dang hinh hoc hay tinh hudng thuc tién.

Vi du nhu bai todn: " Ching minh rang trong céc hinh chit nhat ndi ti€p trong hinh
tron ban kinh R thi hinh vuéng 1a hinh cé chu vi I6n nhat ", hay nhu bai toan " Nha may ca
hop san xuét nhitng hop hinh tru tron xoay kin hai ddu ma thé tich 12 V cm®. Muon ton it
vat liéu nhat khi 1am hop thi cac kich thuéc ctia hop phai nhu thé nao?" .

1.2. Nhitng kho khdan va mot so sai lam cua hoc sinh khi teng dung dao ham vao chitng
minh bdt ddng thirc

* Khi st dung phuong phdp dao ham dé ching minh bat déng thitc hoc sinh thudng
gap nhitng kho khan sau :

- D¢ giai duoc bai toan chitng minh BDT béing phuong phdp dao ham hoc sinh cin
phai nam chac cdc kién thitc vé dao ham va nhiing ting dung ctia né (nh xét tinh don diéu,
tim cuc tri cia ham so, xét chiéu bién thién cua ham so, xét tinh 16i 16m cta d6 thi ham
s0,...). Trong khi d6 nhiing kién thiic nay la hoan toan méi doi v6i hoc sinh nén khi van
dung chiing hoc sinh con rat ling ting.

- Khi st dung tinh don diéu cua ham s6 hoac st dung GTLN, GTNN cua ham s6 hay
st dung dinh ly Lagrange dé chitng minh BDT thi viéc x4c dinh duoc ham s6 trong mdi bai
toan 1a cong viéc khé khan d6i véi nhiéu hoc sinh.

Sau day la mét s6 vi du minh hoa.

Vidu 1 Cho nla s6 nguyén va n > 3. Ching minh ring: n**' > (n+1)"

Gidi:

Ta s& st dung tinh don diéu cua ham s6 dé ching minh BDT trén.

Nhung & BDT nay cha thiy xuat hién ham so f(x). Viéc xac dinh ham s6 f(x) 1a tuong

do61 kho khan véi hoc sinh.
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Pé x4c dinh dugc ham so f(x) & vi du nay can phai thuc hién mot s6 budc bién doéi:
n+1 n

Ta cé: ™' > (n+1)" < (n+1) Inn > nln(n+1) <
In(n+1) Inn

Vay xéc dinh doc ham s6 f(x) = % Vi x >3
n

Xét tinh don diéu ctia ham s6 nay va suy ra di€u phai chiing minh.

Vi du 2 Ching minh riing néu 0 < b < a thi: aT‘b< 2 < aT‘ba)

Gidi:

Vi bai todn nay ta s& sit dung dinh ly Lagrange dé chitng minh dang thic (1) thi diéu
quan trong ciing la phai nhan ra dugc ham so f(x).

O day hoc sinh ciing s& gap khé khan vi truée hét cAn phai hiéu r6 dinh 1y Lagrange va
biét doi chiéu BDT can phai chitng minh véi diéu kién cua dinh 1y Lagrange dé nhan ra
ham so f(x).

Pé dé nhan ra dugc ham s6 f(x) hoc sinh c6 thé bién déi nh sau:
R=" l(a—b) <Ilna-Inb <%(a—b)
a

Tur d6 xac dinh dugc ham s6 f(x) = In(x) véi x >0
Tiép tuc 4p dung dinh ly Lagrange d€ rut ra diéu phai chiing minh.
Vidu3 Cho a, b thdéa man diéu kién a + b = 2.

Chitng minh ring a* + b* > 2.

Trong nhitng bai toan chiing minh BDT c6 tir hai bién trd 1én hoc sinh rat kho khan khi
xac dinh ham s6. Day 1a bai toan chiting minh BDT c6 téi hai bién, hai bi€n nay rang budc
v6i nhau theo mot diéu kién da cho nén viéc x4c dinh ham s6 dé xét chiéu bién thién cla
no la twong doéi khé véi hoc sinh.

V6i bai todn nay ¢ thé dit: x=a =>b=2-x.

Xic dinh doc ham s6 f(x) = x* + (2 - x)* trén R

Ti bang bién thién clia ham s6 f(x) ma rit ra dgc di€u phai ching minh.

* Ngoai nhitng kh6 khan trén, khi sit dung phuong phap dao ham vao ching minh

BDT hoc sinh con hay mac mot s6 sai 1dm do khong nam vitng nhitng kién thic vé dao ham

8
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lien quan dén viéc xét tinh don diéu, tim cuc tri cia ham s6, hay ding dao ham dé tim

GTLN, GTNN cua ham s6...Va tham chi méc sai 14m ca do khong nam vitng mot so tinh
chét co ban ctia BDT. Sau day 1a mot s6 vi du thé hién sai 1am.
Vidu 4 Chitng minh rang véi V x > 0 thi sinx < x
+ Mot s6 hoc sinh gidi nh sau:
Xét f(x) =x -sinx v6i x>0
Ta co: f'(x) =1 -cosx >0 = f(x) dong bién véi V x > 0.
Tu x>0 =1f(x)>f(0) = x-sinx>0-sin0=0
Vay sinx < x v6i V x > 0.
+ Sai ldm: f(x) dong bién trén mién ( 0; +oo ) khong chita 0, nén khong thé so sanh f(x)
va f(0) khi x > 0.
+ Loi giai dung la:
Xét f(t) =t - sint trén R
f'(t) = 1- cost > 0 v6i V t € R = f(t) dong bién trén R.
Max>0=f(x)>f(0) = x-sinx >0 -sin0 =0 = x > sinx
+Chii y: Vay qua sai 1am nay can chid y cho hoc sinh: Néu f(x) dong bién véi x € [a;b]

va a <x, < x,<b thi f(x,) > f(x,)

Vidu 5 Ching minh rang néu x > -1 thi xe* > -1
e

+ C0 hoc sinh giai nh sau:
Ta c6: f(x) = x va f,(x) = e* 1a cdc ham s6 dong bién trén R = f(x) = xe* 1a tich hai
ham s6 dong bién nén ciling dong bién trén R.

Tirx > -1 = f(x) > f(-1) = xe* > ‘?1

+Sai lam: Hoc sinh da mac sai 1am vi cho rang tich ctia hai ham dong bién 1a ham

dong bién.

+ Loi gidi diing:
Xét ham s0 f(x) = xe* voix>-1.Taco f'(x)=e*(x+1)

9
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Bang bién thién:

X [-o0 -1 + o0
f'(x - 0 + f(x)
+ o0 +00
\_l/

Tir bang bién thién ta c6: x > -1 thi f(x) > f(-1) = xe* >
e

+ Chii y: Qua sai 1dm nay can chd y cho hoc sinh riang: néu cdc ham déng bién chi

nhan cédc gid tri duong thi mdéi c6 thé két luan duge ring tich clia hai ham s6 dong bién la

mot ham s6 dong bién.

Vidu 6 Ching minhringnéux>y>1 thi x+ \/y>y+/x
+ Mot s6 hoc sinh gidi nh sau:
V6ix>y>1tacox>yva x>y
Trir tiing vé ta c6: x—Vx > y—Jy = x + Jy>y+x
+ Sai ldm: Hoc sinh da mac sai 1am khi trix timg vé& ctia hai BDT cling chiéu.
+ Loi gidi diing:
Xétf(t) =t-Jt véit>1

12t
2t 2t

Max >y > 1 nén f(x) > f(y) = x—ﬁzy—\/y =X+ \/§2y+\&

f'(t)=1 >0.Do d6 f(t) dong bién véi t > 1

+ Chii y: Qua sai lam nay can chu y cho hoc sinh:

a>b
{ =a-c>b-d
c<d

* Ngoai nhiing sai 1am va kho khan trén thi nguyén nhan dan dén viéc hoc sinh khong

giai doc bai todan tim GTLN, GTNN va chiing minh BDT bing phuong phap dao ham chi vi

mac sai 1am & béc tinh dao ham, gidi phong trinh, thuc hién c4c phép bién déi dong nhat. ..

10
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1.3. Sai lam khi gidi cdc bai todn tam thitc bdac hai
Vi dul:
Tim m d€ phuong trinh:
(m-1)m? + (2m-1)x + m + 5 =0 c6 hai nghiém phan biét.
Loi giai
Phuong trinh ¢6 hai nghiém phan biét < A>0
< (2m-1)*-4(m-1) (m+5)>0
& -20m +21>0

< m<—

Vi du 2:
Tim m dé biéu thic
\/(m +1)x* —=2(m—-1)x+3m -3 ¢6 nghia v4i moi X
Loi giai
Biéu thifc ¢6 nghia véi moi x < f(x) = (m+1)x*-2(m-1)x+3m-3 > 0vx
m>—1

a>0 m> -1
= = SIim=21 &om=>1
A'<0 2(m=1)(m+2)=>0 {

m<-2

Vi du 3:
e s N . ) < X+y=m
Biét rang (x;y) 1a nghiém cua hé phuong trinh { , ,
X" +y =—-m"+6
Tim GTLN va GTNN cua F = xy-6(x + y)
Loi gidi
Taco x> +y> =—m* +6 = (X+Yy)> =2Xxy=-m> +6
& xy=m’ -3
Do d6: F=m*>-6m-3=(m-3)*-12>-12
Vay MinF = -12 <& m=3 con F khong c6 GTLN vi F 1a ham bac hai véi hé s6 a =
1>0
Vidu 4:
Tim m sao cho phuong trinh:
x* —(2m+1)x+m* =0 chi c6 mot nghiém thoa man x > 3
Loi gidi
Cadch 1: Phuong trinh cé nghiém duy nhat < A=0. Khi d6 phuong trinh cé nghiém

X, =X, = S Do dé phuong trinh chi ¢6 mot nghiém x > 3.
2

A=0 2m+1)*> —4m? =0 4m+1=0 m=-—2
<3S < 2m+1 S 5 Nt

—>3 >3 m>— 5

2 2 2 m>5

Vay khong cé gia tri nao cia m thoa man yéu cau bai toan.
Cach 2: Xét hai truong hop

11
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A=0 2m+1)* —4m* =0 Am+1=0 m:—l
& 2N 4

THI: 3<x, =X, @{s m+1 5 &

— >3 m>—
2 2 2

m>—
2

Suy ra khong c6 gia tri nao ctia m thoa méan truong hop nay.
af (3)<0 m’>—6m+6<0 5
TH2: x, <3 <x, 15 2= <:>§<m£3+\/§

—>3 m>—
2 2

Vay véi §< m < 3++/3 thi phuong trinh chi c6 mot nghiém thod man x >3.

Céch nao ding, cach nao sai? Nguyén nhan va cach khac phuc?
Vidu S:
Tim m sao cho phuong trinh
mx” - 2(m+1) x + m + 1 = 0 khong c6 nghiém & ngoai khoang (-1; 1)

Loi gidi
Phuong trinh khong ¢6 nghiém & ngoai khoang (-1; 1) < —1<x, <x, <1
m=-1
A>0 (M+1)°> —m(m+1)>0 m>0
af (-1)>0 m(4m+3)>0 < 3
<qaf(1)>0 < ym(-1)>0 =4 4 c>—1£m<—z
m<0
—1<§<1 _1<m+1<1
2 m m+1
-1< <1
m

Vay - 1<m< —% thi phuong trinh khong cé nghiém & ngoai (-1;1)

Vay bai toan giai ding hai sai? Nguyén nhan va cach khic phuc n6?
Vi du 6:
Chidng minh rang phuong trinh:
(x-95) (x-96) + (x - 96) (x - 97) + (x - 97) (x- 95) = 0 c6 hai nghiém phan biét 16n hon 95
Loi gidi
Goi V€ trai cia phuong trinh 1a f(x) thi:
f(x) = 3x* —2(95 + 96 + 97) x + 95.96 + 96.97 + 97.95

Do d6:af(95) = 3(95-96)(95-97)>0 va 2-95 = 95+96+97

Suy ra 95< x,< x, (PPCM)
1.4. Sai lam khi giai phuong trinh va bdt phuong trinh .
Vi dul:
Giai phuong trinh 3x*- 6x%- 9x = 9(x*- 2x- 3) (%)
Loi gidi

-95 =1>0.

PT(*) < 3x(x> =2x=3) =9(x> —=2x-3)
12
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S3IX=9< x=3

Vi du2:
Giai phuong trinh v— x> +3x—-2 +/x+1=42
Loi gidi
o . e =X 43X=220 Xx—1)>(x+2)<0 X+2<0
Diéu kién dé can thitc c6 nghia la: " 2= (X=D7(x+2) =
X+1=0 X2>-1 X>-1

Vay khong t6n tai gid tri ndo ctia x dé hai can thic dong thoi c6 nghia nén phuong trinh vo
nghiém.
Vi du3:

Giai phuong trinh vx* —1- Vx+1=x+1

Loi gidi
a1 . XP=120 Xx—-D(x+1)=0 [x-120
Diéu kién can thic c6 nghia: <:>( Jx+1) 2= x>l
' X+1>0 X+1>0 X+1>0

Khi d6 phuong trinh c6 dang./(x—1)(x+1) - Vx+1= x+1. Vi x>1nén +/x+1>0,chia hai v&

cia phuong trinh cho+/x+1ta co:4/x—1-1<+/x+1.
Vix>1nén +Vx-1 <+/x+1.Suy ravx-1-1<+x+1.Vay phuong trinh vd nghié¢m.
Vi dud:

Giai va bién luan phuong trinh a-5+ 227

=0(*) theo tham s6a

Loi gidi
Diéu kién x #2.Khi d6 (*) <= (a—5)(x—2)+2a+5=0
& (5-a)(x—-2)=2a+5
s (S-a)x =15
Néu a=5thi x=—>
5-a
Né€u a=5 thi phuong trinh vo nghiém.
Vay bai todn giai ding hay sai?Nguyén nhan va cach khac phuc n6?

Vi dus:
Giai phuong trinh :  2x++/x-3=16(¥*)
Loi gidi
Diéu kién x>3. Ta co:
X=7
() Vx=3=16 - 2x < x-3 = 256 - 64x + 4x*> < 4x*- 65x + 259 =0 < 37 ( thod man
X e —
4
x>3).Vay phuong trinh c6 nghiém x=7 va X=%7
Vi du6:
Giai phuong trinh:3/x -1 +3/2x-1=1
Loi gidi

13
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PTo A/x-1+2x-1)’=1 < 3x-243.3/x-1.3/2x-1 (/x-1 +32x-1)=1
< 3x -2 433, /(x=DR2x-1)=1(vi Ix-1+2x-1=1)
S3Hx=-DR2x-1)=-(x-1) = (x-D2x-1) =—(x-1)’ & x*(x=1)=0

[x =0
=N
x=1
Vi du7:
ot . 1 1
Giai bat phuong trinh < (*)
Vx?—2x-3 X+5
Loi gidi

BPT(*) & x+5<+4/x* =2x-3

& (X+5)7 <x*=2x-3
<:>12x+28<0<:>x<—g

Vi du8:
Tim m dé phuong trinh sau ¢6 nghiém v/x +1 ++/4 - x +/(x +1)(4 - x) =m(*)

Loi giai

2_

bat t=v/x+1+v4-x (t20), ta céw/(x+1)(4—x)=t 5 >
t’-5

Khi d6 phuong trinh (*) viét thanh t+ =met? +2t-5-2m=0(¥%)

Dit f(x)=t*+2t-5-2m.PT(*)c6 nghiém < PT(**)c6 nghiém 0<t, <t,

A>0 2m+62>0
<qaf(0)>20< -5-2m>0 VO nghiém

320 -1>0

2

Vay khong ¢6 gia tri ndo ctia m dé phuong trinh vo nghiém.
Vay bai toan giai ding hay sai? Nguyén nhan va cdch khic phuc nd?
Vay phuong trinh ¢6 nghiém x=2.
Vi du9:
Giai phuong trinh log,x*=2log,(3x+4)  (*)

Loi giai
) X#0
Diéu kién: >0 4
3X+4>0 x>—§
Khi d6 PT (*)
< 2log, x=2log,(3x+4) < log, X=1og,(3x+4)
S X=3X+4 o X=-2

14
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Gia tri nay khong thoa mén dicu kién da dat nén phuong trinh vo nghiém.
Vi dul:
Tim m dé phuong trinh lg(x*+2mx)- 1g(x-1) = 0(*) c6 nghiém duy nhat.
Loi gidi
Cachl:
PT (*) & 1g(x* +2mx) =1g(x—1) & x> +(2m—1)x+1=0 (**)
Phuong trinh ¢6 nghiém duy nhat < PT(**) c6 nghiém duy nhat
SA=002m-1)>-4=0
& 4m’ —4m-3=0

| 3
& M=-—hoacm = —
2 2

Cach 2:
PT(*) o 1g(¢ + 2mx0) = lg(x—1) <> 1<) (%)
X +2m-D)x+1=0
Phuong trinh ¢6 nghiém duy nhat < PT(**)c6 nghiém duy nhat x>1

1 1
m=—— m=——

A=0 32 32
S5 S M=y S m=3 Vo6 nghiém

5 >1 2
1-2m 1
>1 m<-——
2 2
Vay cach nao ding?Cach nao sai? Nguyén nhan va cdch khac phuc?
Vi dull:

Giai bat phuong trinh x.e">_71(1)
Loi giai
Ta c6 f,(x)=x va f,(x) = e’la cdc ham dong bién trén R=f(x) = x.e* 1a tich clia hai ham
dong bién nén ciing dong bién trén R

Ta c6 f(-1) = -1(e") = ‘?1 Do dé(1) < f(x)> f(-1)

< x>-1
1.5.Sai lam khi tinh tich phdn
Vidul2.
CMR: F(x) = - (1+x)e™ la mot nguyén ham cua ham s6 f(x) = xe™?
Tur d6 hay tim nguyén ham cta ham s6 g(x) = (x-1)e™?
Ban A lam nhu sau:
F(x) = -e™*+(1+x)e™ = x.e™ = f(x) = F(x) 1a mot nguyén ham ctia ham s¢ f(x).
Ta cé: J. g(x)dx = I(x —1edx = jx.e‘xdx - Ie‘xdx
= [— (1+x)e™” Jrc]—L—e*X + cJ
= -(1+x)e™+e™=-xe™.
Vay bai todn sai & dau? Nguyén nhan va cach khac phuc?

15
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Phan tich:Sai 1am cta 101 giai trén tuong tu nhu sai 1am khi giai hé phuong trinh lugng giac
olop 11:

X+y =Kk =2k
sin(x + y) =0 y=Kkz X=, 1Kz
P = kez
cos(Xx—y)=0 X—y="—+kr V4
2 yz—z

O hé trén, chi vi viét chung ky hiéu k v6i kez cho hai phuong trinh nén khi trir ting v€ hai
phuong trinh da lam triét tiéu s6 hang k = va dan t6i mat nghiém cua hé.

D6i v6i viec 1ay nguyén ham ciing vay, cdc em hay viét hang s6 C cho moi phép tinh
nguyén ham nén dan tGi sai 1am. Ta can stra lai doan cudi & 16i giai trén.

Loi giai dung: '[ g(x)dx = I(x —De " dx = jx.e’xdx —je’xdx

= [— 1(1+x)e ™ + Cl]— [—e‘X +C2]
=-1(1+x)e™*+C;- C,=-xe™+C (v6i C=C, - C,)
Vi dul3:
¢ dx
Tinh tich phan I= _[ 1
) x—
Ban B lam nhu sau:
Theo cong thic Newton- Leibnitz:

2
TacéI=J dxlz
X_

0
Vay bai todn sai & dau? nguyén nhan va cach khac phuc?
Phan tich:

Ham s6 f(x) = Ll gidn doan tai x=1<[0;2] nén khong sit dung dugc cong thitcNewton-
X —

2
[A9=D e = L Lnf-1]=0
oy X-—1 0

Leibnitz dé tinh tich phan nhu trén dugc. Vi trén doan[0;2]ham so f(x)zL1 khong lién tuc
X —

2
khong ton tai tich phan I = d_xl
X —
0

Vi duld:
0
Tinh tich phan [ = J'(x +1)*dx

Ban C lam nhu sau:
du  du

2(x+1)  24u

Patu=(x+1)> = du=2(x+1)dx = dx =
V6i x=-2 thiu =-1.

‘ fudu 1 m
V6ix=0thiu=l.Dodé 1= |(x+1)’dx=|—===|+udu=0

ool i =al
Vay bai todn sai & dau? Nguyén nhan va cach khac phuc?
Phan tich : Nhan thay ring u =(x+1)* khong phai 12 hAm s6 don diéu trén doan [-2;0]nén
khong thé d6i bién, d6i can nhu 10i giai trén duoc .
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Hon nita 10 gidi trén con sai 1am khi viét dx =94 -
2(x+1)  24u
Nhu vay da tir u = (x+1)? suy ra x+1=+u ,diéu nay chi viét duoc khi x> -1

Loi giai diing:

0 0 3
Céch 1:TacéI=J'(x+1)2dx:|:j(x+1)2d(x+1):(><;1) 0 _

2
3

1 1
_+_
-2 3 3
0 -1 0
Céch 2:Ta ¢6 I= [(x+1)*dx = [(x+1)*dx+ [ (x+1)*dx
) ) |
-1
Xét1,= _[(x+ 1)2dx, dat u= (x+1)>
5

= du = 2(x+1)dx. Do xe [ 2;-1]nén x+1<0

Vay x+1=—\/u:>dx: g“ . Khi x=-2 thi u = -1; Khi x=-1 thi u= 0.
— u
K Sudu  Fu,  udull 1
Do d6 I,= 2dx=— [ _ (Mg, - _1
001£(X+)X '!.ZJU'([ZU 3 10”3

1
Xeét 1= I(X +1)*dx. Twong tu nhu trén ta cé IF%

|
Vay =L +1,=2
Vi duls:

0
Xét tich phan I = I\/cosz X — cos 2Xdx

2
Ban D lam nhu sau:

Hién nhién, ta c4:v/cos? Xx—cos2Xx >0 Vx e [%;0} dodoéI >0

0 0
Mat khac I= I\/cosz X —cos2x dx= J.\/cos2 X—(2cos” x—1)dx

2 2
0
Isinxdx=—cosx_ﬂ =-1
: -

0
= J-\ll—cos2 x dx =
2 2 2
Vay -1>0(!)
Vay bai todn sai & dau? Nguyén nhan va cach khac phuc?

Phan tich: Loi giai sai 1dm khi bién déi bi€u thifc 1-cos” x =sinx.
Nhé rang: VA® = |A

0

Loi giai ding:
0 0

Ta c6 :I= I\/cosz X —cos2x dx= J.\/cos2 X—(2cos’ x—1) dx
5 £
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0 0 0 0
= J.\/l—(:os2 x dx= I|sinx|dx = I sinxdx =cosX|— 7 =1
B B B 2

Chu y: cic bai todn tuong tu:

2z E V4
1. J‘\/1+sinxdx 2. j\/l—sinZX dx 3.I\/1+c0s2x dx
0 % 0
Vidul6 :
Xét tich phan I = jcot gxdx

Khi tinh tich phan I = jcot gxdx . Mot hoc sinh lam nhu sau:
Tacoé: 1= jcot gxdx = J %x, ap dung phuong phédp tim nguyén ham ting phan bing
S~ X

1 COS X
‘ sy JU=—7"7 du=-———dx
cach dat sinx = sin?x  ta dugc:

dv = cos xdx V =sin X

e [SIXCOX gy g [0S X Hayl =141 = 0=1()
sin X Sln X Sin X

Vay bai todn sai & dau? Nguyén nhan va cach khac phuc?

Phan tich 10i giai trén 1a sai. Vi cdc nguyén ham ctia mot ham s6 khdc nhau mot hing sg,
nén khi d4p dung phuong phép tim nguyén ham ting phdn ma khong chi y dén hén s6 thi
56 d6 s& dan t6i diéu vo 1y 0=1(!)

Chi y: Tuong tu sai 14m & trén cdc em ciling dan t6i diéu vo 1y “Moi s6 tu nhién déu bing
nhau”

Gia str: F(x) 12 mot nguyén ham cta f(x).Ta ¢ I=j f (x)dx = F(x)+C

Trong d6 C 1a hing s6 tuy y, 1an lugt cho C bang cac s6 tu nhién tuy y m, n ta dugc:
I =F(x)+ m =F(X)+ n=>m =n(!)
Vay moi s6 tu nhién déu bang sao?

Vidul7:
P A Todx
Tinh tich phanI=j _
5 1+sin X
Ta lam nhu sau: Dat t = tgithi dx= 2dt2
2 I+t
Dod6 1= | ax =2 dt2:2I(1+t)’2d(1+t):2._1+C: ~2_.c
I+sin X (1+1) 1+t 1 X
+tg
2
Theo cong thic Newton- Leibnitz, ta ¢6: T = d)‘( 2 =2 2
o 1 +sin X 1+tg0

X 10 s
1+tg — 1+tg —
g2 g2

Vi tg%kh@ng xac dinh nén tich phan can tinh khong ton tai.

Vay bai todn sai & dau? Nguyén nhan va cach khac phuc?
18
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Phan tich: Day 12 sai 14m ctia nhiéu em hoc sinh hay ding cong thitc luong gidc dé biéu

dién sinx, cosx, tgx qua tgg

Viéc tg%khéng xac dinh & trén chi suy ra dugc tich phan da cho khong tinh dugc phuong

phép do.
Loi gidi dz’mg'
T T dx 1]5 dx X 7
I =] == =tg(5- D) =97 -tg(-F=2
I+sinx (sin > +cos 2)? 29 cos’(> -7 2 40 4)
2 2 2 4
Vi dul8:

Xét hypebol xdc dinh boi phuong trinh:y* x* + 1 = 0 (H)
TH1: Néu cat (H) boi duong thang x = 2 va goi giao diém cta chiing 14 M,N
Thé tich V, clia khoi tron xoay do tam gidc cong MAN quay xung quanh truc ox tao thanh

I 0 x> 2 4
la: V= 7zJ'y2dx:7zj(x2 —1)dX=7Z'(?—X)1 =—
1 1

TH2:Bay gio cat (H) bdi hai dudng thing x=-2, x=2 thi thé tich V, ctia khoi tron xoay do
tam giéc cong MAN va M’A’N’quay xung quanh ox 12 :

2—7zfy dx = nj(x —-Ddx = 7r(——X) ) :

Vay V01 cling bang Kién u?
Phan tich: Tir PT y*-x*+1= 0 suy ra ham s6 y khong xdc dinh v6i|x| <1. Nho hinh v& ta c6

-1 2
V= ﬂIyZdX +Jy2dx =.= %ﬂ
-2 1

Higp hod , ngay 25 thing 4 ném 2008
Trinh Quang lod
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