DU AN TACH PE HSG TOAN 7

CDP7: PA THUC

Dang 1: X4c dinh da thtc

Dang 2: Tinh gi4 tri cua da thtrc

Dang 3: Dau cua da thic

Dang 4: Tim gia trj cta bién (tham s6) dé phép chia 1a phép chia hét

Dang 5: Nghiém cua da thirc

Dang 5. Nghiém cua da thirc.
A. Tric nghiém
Caul. (HSG 7 Dé giao lvu HSG Lang Giang 2022 - 2023)
) =x(x? - 4)(x? +2023)
Cho da thuc ¢6 cac nghiém la:
[-2;2] 10;2;-2] [0;2] 2023;2;- 2|
B. C. D.

A.

F(x) =x(x* - 4)(x* +2023) =0

Loi giai

= x =0 x> -4=0 ¥ +2023=0

hoac - hoiac
= x =0 hodc ~ =+
oic
(x> +2023 =0

24202
khéng tim duge ¥ théa man vi * +2023>0

£(x) =x(* - 4)(x* +2023) 0:2:e 3
Vay da thire co cac nghiém la: "

Cau2. (HSG 7 huyén Thanh Ba 2021 - 2022)

P(x)=x"+2x" +x" +5x . O(x) =x* +x7 - x* +6x+2

o X
véimoi )

Cho hai da thuc: va
G(x)=pr(x)- o) . .
DPa thuc c6 s0 nghiém la
Al B.2. c . p. 4

Loi giai
Chon C

P(x) =x* +2x" +x7 +5x . O(x) =x* +x7 - x* +06x+2
va

G () =pP()- Q(ﬂ =x" +2x%-x-2 =x (x+2)- (x+2) :(-""‘3)(7‘2 - |)
=(x+2)(x- D(x+1)

G(x)=0 (e +2)(x- D(x+1)=0
ho suy ra
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Cau 3.

Cau 4.

x+2 =0 x=-2

= |x-1=0 = |x=I

x+1=0 x=-1

, G(x) . A A 10 3
Do d6 c6 s0 nghiém la

(HSG 7 huyén Tam Nong 2021 - 2022)

P. :‘2.4'_24‘_—2 P - : :_2-4_2
Cho hai da thuc (x) roa va o) thoa man: (x)- 2(x) * )
O(x)

Nghiém cua da thirc la
ATy x=1 g x=0 g x=l o x=lyx=1"px=l yx=2
Loi gidi

_P(x)- O(x) =-2x*- 2
Tu suy ra:

]

_ 4 _ a4 2 4
O(x) =P(x)- (-20*- 2) =-20* - w?wa-2- (2% 2) _ 50 20 5ip00s

=2+ =x(-x+1)

¥) =0 x(-x+1)=0 — _
o) khi . Suy ra: x =0 hodc * _1.
Do d6 nghiém cua da thic 0 Ia~ =0 va :1.

(HSG 7 dé kh4o sat 1an 3, 2022 - 2023)
Sx.f (x-2021) =(x- 14).1 (x)

X A n 2 . \
Cho da thuc thoa man dicu kién . Khang dinh nao sau

day la dung?
X N . . .
A. Da thtrc c6 nhiéu nhat 2 nghi¢m. B. Da thuc vO nghiém.
A G A S R,
C. Da thuc c6 it nhat 2 nghiém. D. Da thuc chi ¢6 1 nghiém.

Loi giai
Chen C
Sx.f (e-2021) =(x-14).f (x)

Ta co:

— 5.14.1(14-2021)=04-14).f (14
+ Thay x =14 vao (*) ta dugc: 7 =( )/ (14)

= 5.14./(-2007) =0 = f(-2007)=0
_. (x)
= X =-2007 1 1 nghiém cta !

+ Thay * =0 vio (%) ta duoc: 5.0.f(0- 2021) =(0- 14).1 (0)

(0-14)./@)=0= f(0)=0
7 ()

= x =0 la 1 nghiém cua
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o SO
Vay da thac cd it nhat 2 nghiém.

B. Ty luan

Cau 1.

(HSG 7 huyén Lap Thach tinh Vinh Phuc 2022 - 2023)

A(x) =3x- 927 +4x +5x° +7x* +1 B(x)=5x-3x"+Tx+10
Cho céc da thirc: va . Hay tim

) C(x)=4(x)- B(x)
nghi¢m cua da thirc .

Loi giai

AG) =3x- 9  +4x+50 + T2 +1 =5 - 2207 +Tx +1
Ta cod

C(x)=A(x)- B(x) :(5.r3' - 2x° +?.r+|)— (5.r3' - 3x° +?.r+|i})
() =(5x - 527 )+ (- 227 +327) + (Tx- 7x)+(1- 10)

C(x)=x*-9=0
Taco
x> =9
x =43

Clx)=4(x)- B(x)

Vay x =53 la nghi¢m cua da thirc

Ciu 2. (HSG 7 huyén Yén Dinh 2022 - 2023)

Cau 3.

xf (- 2)=(x-1)-F(x)

X . .
Cho da thtrc ! thda man dicu kién: . Chtirng minh rang da thurc
(x) ,
T8 6 it e 2 nghiém.
Loi giai
+Khi ¥ =0 thi ta co:

0./(0- 2) =(0- 1) f(0)= £(0)=0

x=0, 1 f)

Vay nghiém cua da thirc

+ Khi* =L thi ta co:
LA(1-2)=(1-1)f(1)= f(-1)=0

vay ¥ T mdt nghiém cua da thirc /()
vay 7 ™ 6 it nhét 2 nghiem 1a &
(HSG 7 Quing Ninh 2022 - 2023)
M(x)=2x - x*-3x+1  N(x)=-x +x’-x+2
Cho hai da thirc: (x) =2x7- x ’ va () == 4x7-x . Tim mot nghiém cua da

thic: P(x) =M(x) +.-"+"|f.r]l‘

Loi gidi
. Plx)=M(x)+N(x)
Ta co:

= P(x) :(31’3 - x - 3x +I)+(— X 4xT- _r+3)
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Cau 4.

P(x)=2x - x"- 3x+1-x" +x" - x+2
P(x)=x"-4x+3

— P1)=F-4.1+43=0
voi * 1tacé: 1)

= . P
Suy ra: x =l la mot nghiém cua da thirc () .
(HSG 7 Pé giao lwu HSG Gia Vién 2022 - 2023)

O(x) =ax” +bx +4c. 0(x) o)

Cho da thirc nhan © va

‘A v a . C \ P4 Ao
nghiém thi * va = 1a hai s0 doi nhau.

Chimg minh rang néu da thic

Loi giai

x) =ax” +bhx +4c -
Vi O(x) =ax * nhan 221 nghiém nén

C0(2)=a2* +b2+4c =4a+2b+4c =0
Ta co:

O(-2) =a.(-2)" +b(-2)+4c =4a- 2b+4c =0

0(2) =0; 9(-2) =0.

= dg+2h+dc+da- 2b+dec =0 = Sa+8c =0
= 8a+c)=0= ag+c=0

= d . C {1~ Py S
va ~ la hai s0 do1 nhau.

Cau 5. (HSG 7 huyén Truc Ninh 2020 - 2021)

Cau 6.

. . , o . o A=xTe x xtexT 2" 1 4]
Chtrng minh da thtrc sau khong c6 nghiém .

Loi giai

12 8, 8 _T 3
A=x"- 3 +x"- v +x"- ¥ +1

H
o oxixixt =00,y *
Taco: vO1 moi (*)
bl ¥
X =y’ x-x 3:0}
g L S S ==
] 3 fi 3
= -
>1 X =x X o-x ED{

+)Néu * =, khido

2 9, 8 _7T 3
=> A=y "-x +x" -3 +x"-x"+1=l>0

9, 7 3
sxi-x-x =0

+yNéu * =0 i do

£ iy , A=xP e e X+ P12l 20
Két hop véi (*) ta cod

+) Néu O<x<1.tacé

A =x" +(_'rH - .r9)+ (x” - .r?)+(l— .r3):_rlz+rglfl— )+ (1= .r}+(| - .1’3)

0<x<l , l-x=0 - x* =0
Vi nén

& 5 A=x"- 7 4x- " +x"- X 4120
Két hop véi (*) suy ra

Vay 4>0 v6imoi *. Do d6 da thire dd cho khong cé nghiém.

(HSG 7 huyén Nghia Hanh 2021 - 2022)

"2 1a
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£ (x) . fGea)=x+2). £ (x)

Cho da thirc thoa mén diéu kién: .

, . N f(x) Ao 1s a0 -1
Chtrng minh rang da thtrc c6 it nhat hai nghiém 1a = va

Loi giai

v f e+ =(x+2)-f(x)

Ta co: vo1 moi o (1)
_ 0-f(1)=2-7(0)
+ Thay x =0 vao (1) ta duwgc: '
0=2-f(0) r@=0 , ()
Do nén .Khi d6 7 1a mot nghiém cua .

1= - f0)=70)
nen .
()

+Thay * —~ 1 Va0 (1) ta duoc:

f@=0 fCv=o0 .
Do nén .Khid6é ° cling l1a mot nghiém cua

~ . f xX) ., Je . A N |
Vay da thtc cé it nhat hai nghiém la = va -~
Cau7. (HSG 7 huyén Chuwong My 2021 - 2022)

Flx)=-55"+3x"+2x" + .‘I.'+I; g(x)=5x"-3x"-x"-x +I;

Cho hai da thuc: < va -
o) =fG)+eg) 160 B
a) Tinh . Chung to da thtic khong c6 nghiém.
h(x)-5
b) Tim nghi¢m cua da thtrc .
Loi giai
5 3,42, 1 s a3 2 1
: W) =f )+ g(x) = Sx7#3x7 +2x +x +;+51 -Ix-x-nx +; —2 41
a = - .
220 . VxeR . xP+l=l . WeR .. hG)#0
Ta co: vol nén vol1 . Do d6 vO1 mol
h(x) .
Vay da thtc khong c6 nghiém.
h(x)-5=x"+1-5=x"-4
b) Ta co6: .

x? =4
x =3
h(x)-5 — —
Véy nghiém cita da thirc B*=2 3 *=2
Cau8. (HSG 7 huyén Cao Loc 2021 - 2022)

_ P(x)=2x" +3x +1
Tim nghiém cua da thuec: .

Loi giai
Ta co:
P(x) =0
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Cau 9.

Cau 10.

Cau 11.

2x +3x+1=0
2x" +2x+x+1=0

2e(x+1)+x+1=0

(x+1)(2x+1) =0
Suyrax+1:0 hoic 2x+l=0'
-1
=1, . T
Suyrax_ hoac .
-1
A , P(x) s a1 X =1 ‘x_j
Vay da thuc c6 hai nghiém la va .

(HSG 7 huyén Cira Lo 2020 - 2021)

AG)=-2"+x* - 227 - 7x-3 Blx)=-2x"+ " +3x7 +3x- 3

Cho hai da thtec: va
N(x)=A4(x)- B(x)

Tim nghiém cua da thuc
Loi gidi

Ax)=-2x" +x* - 2x7 - 7x- 3 . Blx)=-2x"+x*+3x" +3x-

Ta co: va

N(x)=A4(x)- B(x)=-5x"-10x
Suy ra: .

. N(x)=0= -5x*- 10x =0= -5x(x+2) =0
(0]

= x =0 hoic x+2=0 = x=0 hoic x=-2.

Vay nghiém cua da thic la ” va
(HSG 7 huyén Chu Sé, Gia Lai 2020 - 2021)

fF(x)=ax® +bx+c L . fK) 1
Cho da thue . Chung minh rang néu nhan

% va € 1a hai s6 d6i nhau.
Loi giai
G fW=0 f(-1)=0
va .

Ta co: nhan * va 1 la nghiém thi
f)=0= a+b+c=0 f(-1)=0= a-b+c=0

Suy ra:

vay ¢ va € 1a hai sé déi nhau.

(HSG 7 Truong Phong Dat 2018-2019)
(- DG =(c+4)f (x+8)

Cho biét v&imoi * Chig minh
Loi giai

Vi Ce- D)= +4) f(x+8)

s X A
Vo1 mo1 nen:

3

a ~ ! 1a nghiém thi

(a+b+c)+(a-b+c)=0= 2(a+c)=0= a+c=0= a=-¢

¢6 it nhat hai nghiém.
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Cau 12.

Cau 13.

Cau 14.

sy X g 5(-4)=0.f(4) = { (-4):0.

()

Khidé * =~ 4 la mQt nghiém cta

—1p . -13fG12)=8./(-4) = f(-12)=f(-4)=0
thi .

£ ()

+Vé6i ¥

Khido * = 12 1a mot nghiém cuiia

, X ;o A C A -4 . -12
Do d6 c6 itnhat 2 nghiémla ™~ va .

(HSG 7 Truong Thanh Cao_2018-2019)

. . Flx)=-4x +3x7 - 2x7 +x- | .
Chung minh rang da thtc: khong c6 nghiém nguyén.

Loi giai

, () =-4xt #3307 207 41 | -
Neéu da thirc /=) ’ t e c6 nghiém thi nghiém do 1a udc cua 1,
]
(-1)={- L1
Mit khac U Ve
F-1)=-1120; f(1) =-3 #0
Ta co: .
Vay da thtrc da cho khong c6 nghiém nguyén.
(HSG 7 huyén Thai Thuy 2017 - 2018)
f(x xf (x-2011)=(x-2012).7 (x)
Cho da thuc thda man:
o G
Churng minh rang da thitrc ¢0 it nhat hai nghiém khac nhau.
Loi giai
- -2012.f(0)=0.f(-201D=0 £ (0)=0
+) Voi x =0 ta co: ' ' hay
_ (x)
Khi d6 * = 14 nghiém ciia da thirc A
— 2011/ (2011- 2011)=(2011- 2012) £ (2011)
Hvei ¥ 0 e T '
= 2011./(0)=-1/(2011) =0
= f(2011) =0
_ (x)
Khi d6 * 2011 13 nghiem ciia da thire !
R C )
Vay da thuc c6 it nhat hai nghiém khac nhau.
(HSG 7 huyén Khoai Chau 2014 - 2015)
x) o, x o f Ge1) =G +2) £ (x). o
Cho da thtic , biét v&éi moi " ta co : Churng minh rang da thuc

1 (x)

ludn c6 it nhat hai nghiém.
Loi giai
.'r._f'(.'r +1)=(x+ 2)_}" (x) .

s X ,
Vivéimoi “tacod nén

Trang 7/11



DU AN TACH PE HSG TOAN 7

=0, . 0.f(1)=2f(0)= f(0)=0=0 7 (x)

- Véi o ta co: 1a mot nghiém cua
=2 c2fGD=0fED)= fED=0=-1 ()
- Véi ,ta co: cling 12 mdt nghiém cua
X .
Vay da thtc ludn c6 it nhat hai nghiém.
Cau 15. (HSG 7 truwong Cao Duong 2016 - 2017)

F)=x"+mx+2
Cho da thuc
(x)

a) Xac dinh m qé nhin ~ 2 lam mot nghiém;

VACR

b) Tim tap hop cac nghiém cua ung voi gia tri vura tim dugc cua m
Loi giai

J(x)

a) Vi nhan "2 1am mét nghiém
= (-3)2 +m(-2)+2=0= 6- 2m=0= m =3

Flx)=x"+3x+2=x"+2x+x+2=x(x+2)+(x +2) =(x +2)(x +1)

b) Ta cod
P32 =0= e x+2)=0= |©
Cho f(_f) =0 > x==2
S=[-1;-2]
Vay tap hop cac nghiém cua f(x) la l :

Céau 16. (HSG 7 trwong Nguyén Khuyén 2015 - 2016)

2. 2
Tim nghiém cua da thuc Tam - 33x 442 .

Loi giai

I 3
Ta c6 Tu==35x+42

=7(x?- 5x+6)
=7(x*- 3x- 2x+6)
= 7] x(x- 3)- 2(x- 3)

=7(x=- 3)(x-2)

x =3

=2

7x?- 351442 =0= 7(x- 3)(x- 2) =0=
Cho

. xe| 23]
Vay nghiém cua da thic trén 1a .

Cau 17. (HSG 7 huyén Thanh Qai 2014 - 2015)

2
Ching minh ring da thac * ~ 2*+2 v nghiém.

Loi giai
> > 3
Cox - 2x42=x- 24141 =(x- 1) +1
Taco:
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Cau 18.

Cau 19.

Cau 20.

G- 1Y 20 (wx) & -1 #1210
Vi vO1 moi

2
L xT-2x+2 L . X
Do do6 > (0 véi moi

Vi thé da thirc di cho vo nghiém.
(HSG 7 truomg Tan Ude 2013 - 2014)

7 -
. A . X +8x+25
Tim nghiém cua da thuc sau: .

Loi giai
8 +25 = +Ax+4x+10+9 =x(x+4)+4(x +4)+9
Ta co:

—(x+4)(x+4)+9 =(x +4) +9

(x+4) 20(¥x)= (x+4) +950
Vi vO1 moi

.
, X~ #8x+25>0 . . x
Do do vO1 moi

2 . T
~ Pa thic " *8x 42 v nghiém.
(HSG 7 D¢ huyén Soc Son 2022 - 2023)

x x.f (x+2023) =(x +4046).f (x) . )
Cho da thirc thoa man . Chtrng minh c6 it nhat
hai nghiém.
Loi gidi
x.f (x+2023) =(x +4046).f (x)
Ta co

— 0. F(0+2023)=(0+4046). F(0)= f(0)=0 _
+ Thay * =0 vao (*) ta duoc ' ; . Neén * =0 la

cn
o f)
mot nghiém cua .
— -2023. £ (- 2023 +2023) =(- 2023 +4046). f (- 2023)
+ Thay * = 2923 vao (%) ta duoc ' '
= -2023.1 (0) =2023. £ (- 2023) £(0)=0 £(-2023) =0 ¢ =203
, ma nén . Suy ra - la
()

mot nghiém cua
(HSG 7 TP Ninh Binh 2022 - 2023)

(x) =2016 x* - 32(25 k +2) x” +k* - 100 .
Cho da thuc F1x) ! { ) = (voi k la s6 thuc duong cho

. b
trude). Biét da thire /(%) c6 dung ba nghiém phén biét h0e (véi < b<e

a-c

). Tinh hi¢u ctua

Loi giai
JS(x)

X " =a \a . X =- ~ A = )
néu co6 nghiém x=a ( khéc O) thi ¥~ ¢ cling 1a mgt nghiém cua

f@) 2

Ta thay da thirc
f(x)

, nén da thirc

()

nghiém.

Ma da thuc c6 ding ba nghiém phan biét nén mot trong ba nghiém s& bang 0

f(x) T-100=0 . k=10 .k

Thay x =0 vao da thirc ta duogc: k (vi © duong).
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Cau 21.

Cau 22.

k=10, f(x)=2016 x*- 8064.x" =2016x".(x* - 4)
Vo1 ta co

f(x) =2016x2.(+* - 4) =0

Cho
x =0

x =0 x =0 x=0 = |y =2
= . = ) = - - -

x =4 =0 x- =4 x- =2 :(' 3)_ x==2
vi ¢ <b<c nén /() s€ c6 3 nghi¢m phan biét 1a a=-2 ; b=0 va ¢ =2
Khido @~ ¢="2-2=4
(HSG 7 huyén Mu Cang Chai, 2016- 2017)

. P . . PN .. 0:- .
a) Xac dinh da thuc () co bac 2 v6i hé sO cao nhat bang 1 vanhin hai s6 ~ = lam nghiém
B ALC I xof Gea1) =G +2) £ ().

b) Cho da thuc ,biét véimoi ~ tacod :

Chtng minh rang da thic g ludn c6 it nhét hai nghiém.
Loi gidi

2) P(x)=  +ax+h

fo)=b=0

+) Co 0 la mot nghiém cua da thure, nén
+)Co - 3 1a mdt nghiém cta da thirc, nén: 9-3a+0=0=a=3

P(x)=x" +3x __ N
1a da thure can tim.

=0, . 0.f()=2f(0)= f(0)=0=0 f&)

. x =0, NN o,
b) Véi ta co: la mQt nghiém cua

—. 2 -D=0f(-2)= f(-1)=0= -1 1 (x)

0 X . N A,
Voi , taco: la mot nghiém cua

Pa thirc

(x) ,
Vay da thuc ludn 6 it nhat hai nghiém.

(HSG 7 huyén DAt Miii, 2016- 2017)
(x) vf e42)=(x2-9) F(x)

Cho da thtrc xac dinh vé1 moi ¥ théa man:

1) Tinh f(S)

7 (x)

2) Chirng minh rﬁng c6 it nhat 3 nghiém
Loi gidi
x=3= f(5)=0
1) Ta co:

x=0= f(0)=0= x=0 .
2) Véi la mot nghiém

x=3= f(5)=0= x =5 ,
Voi la mot nghiém

x=-3= f(-D=0= x=-1 .
Voi la mdt nghiém
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Cau 23.

Cau 24.

Cau 25.

NVAC) SR B
Vay co it nhatla = nghiém.
(HSG 7 trwong Nguyén Truc 2017- 2018)
s Fla)=x"-x +x7 - x+1 _
Ching minh rang da thtrc khong c6 nghiém.
Loi gidi
Xét tung khoang
. . f()=1>0
+Xét * =0 dan dén
.. f)so
exet 07 <D a0 1uan din dén
R €9 B0
+xeét * = 13p luan din dén 7
. £ (x)#0 F(x) ‘
Trong ca ba khoang trén déu co nén da thirc khong c6 nghiém.
(HSG 7 huyén Phu Cat, trueong Ngo Gia Tw nam 2017 - 2018)
_ 0 _ 5, 2
Chtrng minh da thtrc sau khong c6 nghiém: C=x- - xtl
Loi giai:
_Jdo_ 5, .2
Xét da thire - C=x =x+x -x+l
Né'ux=0:> C=1>0
Néu x<0= x"+x7+1>0. X -x>0=>C>0
. 0<x<]™ C :rm-l-rz(l— .T3)+(| -x)>0
Néu
L x> C :.‘L";.(.T'; - I)+_'r(.'r— )+1>0
Néu
Vay ¢>0 véimoi ¥ nén da thirc ¢ khong cé nghiém.
(HSG 7 trwong Kim An nam 2017 - 2018)
Chting minh da thtrc ¥ H4x+10 khong c6 nghiém.
Loi giai:
Ta ¢6: W 44x+10 =x +2x 425 +446 =¥ +2) +6>0 (vx)
Dodo ™ * 4x+10 khong c6 nghiém. Tai liéu dugce chia sé boi Website VnTeach.Com

https://www.vnteach.com
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