GIAO VIEN: LE THI NGA- THCS TAY HO

Chuyén dé 10 . BAl TOAN VE PON THUC-PA THUC VA LIEN QUAN
PHAN L.TRONG TAM HSG CAN PAT
Chi dé 1.PON THUC - PON THUC PONG DANG
A. Kién thirc can nhé
1. Pon thic 13 biéu thuce dai s6 chi gdm mot s6, hodc mot bién, hoic mét tich giira cac s va céc bién.

2. Bon thuc thu gon 1a don thire chi gdm tich cia mot sb véi cac bién, ma mdi bién da duoc nang 1én liy
thira voi $6 mil nguyén duong. S6 néi trén goi la hé sb, phan con lai goi la phan bién cua don thuc thu
gon.

* Mot s6 ciing dugc coi 1a mot don thire thu gon

* Trong don thtc thu gon, mdi bién chi dugc viét mot lan. Thong thuong ta viét hé sb trudc, cac bién
duoc viét tiép theo thir tu bang chir céi.

3. Bac cua don thirc c6 hé s6 khac 0 12 tong s6 mii cuia tat ca cac bién co trong don thirc d6. S6 thuc khac
0 1a don thirc bac 0. Sb 0 duoc coi 1a don thirc khong co bac.

4. Bé nhan hai don thirc ta nhan cac hé sé voi nhau va nhan céc phan bién véi nhau.

5. Hai don thirc d6ng dang 13 hai don thirc c6 hé s6 khac 0 va c6 ciing phan bién. Céc s khac 0 ciing
dugc coi 1a cac don thirc ddng dang.

6. Dé cong (hay trir) cac don thire ddng dang, ta cong (hay trir) cac hé sé vai nhau va giit nguyén phan
bién.

B. Mgt s6 vi du

Vi du 1: Trong cac biéu thirc sau, biéu thirc nao 1a don thic. Thu gon cac don thic. Nhiing don thic nao
dong dang?

a) 15x* —3x°y*;
b) 5,3%°.(-3)x°y?;
c) 25x* +3x'y?;

d) 25(x* +3x*y°);

5bc
e) ——
6a
f) —@xf’yzzs.l,beyS;
a
0) _ Sbe x°y2z® +1,2bxy?;
a
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h) —25ax°y*.(-3bx‘y*).0,4cx°y*
i) —25ax®y? —3bx“y3.0,4cx°y*;

k) (—25ax’y* —30x*y°®).0,4¢x® y'k ;

2a
I PR
) 3c
m) —z—axg,
3c
2a g 2
n ——x° (-
) 5 (-y*)
2a 4 :
__X —
p) ™ y

v/ Tim cach gidi: Pon thirc thu gon 1a don thuc chi gdm tich cua mot s vai cac bién, ma mdi bién da
duoc nang 1én liy thira v6i s6 mil nguyén duong. Do ¢6 mudn thu gon don thirc ta thyc hién nhan cac s6
v6i nhau nhan céc lity thira cua cing mot bién (co s6) véi nhau.

Giai
Don thuc:

b) 5,3x°.(-3)x°y* =-15,9%°y?;

e) ——;
) 6a

2
f) _She x°y?z°.1, 2bxy® = —b—cx6y523 ;
6a a

h) —25ax°y? (—3bx4 y?’).0,4cx5 y* =30abcx2y®;

2a
I__l
) 3c
m)—z—axs,
3c
2a ) 2a g 5
n ——x° (- =—X
3c (y) 3c y

Hai don thirc 15,9x%y® va ?xs y? dong dang. Bac caa don thic 1a 10.
c

Hai don thuc —% va —56—? ddng dang. Bac cua don thuc: bac 0.
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Vi du 2: Tinh tich caa cac don thic va tim bac cua cac don thire, sau d6 tinh tong cac don thirc ddng
dang:

25 653} pY 32 3,,455.
a) | —X Z va|——| X ",
)[36 y | XY

b) —0,5x%y’z*t va (2yz3)3;
c) —2,5x°y°z® va -8,4x*y’z°;
d) (3xyzz3)2 va —8xyz't .

v Tim cach giai:
Dé nhan hai don thirc ta nhan cac hé s6 voi nhau va nhan céc phan bién véi nhau.

\ . n
Luu y cac phép tinh vé iy thra a™.a" =a™" va (a”‘) =a™".
Pé cong cac don thire ddng dang, ta cong cac hé s6 véi nhau va giir nguyén phan bién.

Giai

2
a) [gxeyszsj- (—gj x*y*z° :lxgygz8 =0,25x°y’z®. Bac 26.
3 5 4

b) (—0,5x:"yzz“t).(2yz3)3 = (—0,5x3yzz“t).8y‘°’z9 = —4x%y°7"t . Bac 22.

c) (—2,5x5y623)(—8, 4x* y325) =21x°y°z®. Bac 26.

d) (2xy223 )2 .(—8xyz7t) == 4x° y426.(—8xyz7t) =-32x%y°z"t . Bac 22.

Tong cac don thic dong dang:

0,25x°y°z% +21x°y°z® = 21,25x°y°z°.

—4x°y° 7%t —32x°y° 2%t = —36x°y° "%t .

Vi du 3: Cho 3 don thirc: 3a®x™y"; %bz (x"y" )3; —2,5c2x™?"y® véi a; b; ¢ 1a cac hing sé, m; n |4 cac
sb tu nhién.

a) Tim tich P cta ba don thuc trén.

b) Tinh gia tri cua tich P véi a = -1, b:—%; c=2m=2,n=3;, x=-L y=1.
Giai

a) P = 332men_l.%b2 (Xn ym )3 .(_2’5C2Xm+2n ys)
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= 3a2.%b2 .(—gjcz XT3N XMy ey

2m+5n  ,n+3m+2

=—a’b’c® x*""y

Thay a:—l;b:—%;CZZ;mZZ;n=3;X=—1; y=1

2
P = —a2b2c2 x2™5n yn+3m+2 _ _(_1)2 (_%J 92 (_1)19 1t 1.

Vi du 4*: Tim tich B cua cac don thac B;; B,; B;; ...; B,y VOI

1 1 1 1
B =|1-=|x:B, ={1-=|x*B,={1-=|x*;...B,,. =| 1— —— |x*®,
' ( 2) ’ ( sj : ( 4) 2 ( 2019)

v Tim céch gidi: Luu y nhan nhiéu lily thira ciia cing co s6: a™.a"...a” =a
vatong 1+2+3+..+n=(1+n).n:2

M+N+..+p

Véi n=2018 thi 1+2+3+...+2018 = 2019.2018:2 = 2037171.

Giai
o1 1,1t 2,1 3 ., 1 2018
2 27 3 37 4 47777 2019 2019
Do d6: B:lxgxz EXS 2018X2018 :1 E E 2018 x.x2.x3.. . x208
' 237 "4 772019 2347720197 T
123 2018 1
Taco: —.—.—.... _
2°3'47772019 2019
(1+2018)2018
X.X2.X3 lllll X2018 — X1+2+3+...+2018 =X 2 — X2037171

Vay B = 1 W LF2H34. 42018 _ 1 o
2019 2019

Vi du 5: Viét cac don thic sau dudi dang tich cia hai don thirc trong d6 mot don thic bang 2,5x%y?.
a) —25x°y*;
b) 15x°y*"z* (neN).

v Tim cach gidi:
a) Goi don thirc nhan véi 2,5x%y? dé duge don thae —25x°y* 13 B.

Tacd —25x°y* =2,5x°y*.B va B =ax"y", trong do:
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n 4

a.2,5=-25 x*x" =x% y’.y" =y
Suyra a=(-25):25=-10;3+m=6=>m=3,2+n=4=>n=2
b) Ta cd: 15x°y®"z® = 2,5x%y? bx" y°z¢
Suyrab=15:2,5=6;3+d=3=d =0;
2+e=6+n=>e=4+nvag=3.Laico x° =1.
Giai
a) Taco —25x°y* =2,5x°y.(-10x°y* );
b) 15X3 y6+n Z3 — 2’ 5X3 y2 -6y4+n Z3 )
Vi du 6: Xac dinh hiang s6 a va b dé tong cac don thire sau day bang 1975x%y#@z*
a) 68ax32 y23254 - 8ax32 y23254 . 86ax32 y23254 - 67ax32 y23254 .
b) ax®z*.2y*z" +(a—b)x*y*z* + (—7bx23 y23251.4x923) voi a=2b.
v Tim cach giai: Dé cong cac don thirc ddng dang, ta cong cac hé s véi nhau va gitr nguyén phan bién.
Céc don thuc & ciu a) va don thic ¢ cAu b) sau khi thu gon déu 1a don thirc dong dang. Do d6 1975 chinh
la tong céc hé sb cua cac don thirc.
Giai
a) 68ax®? y23254 + (—8ax32 y23254 ) + 86ax*? y23254 + (—67ax32 y23254 ) —1975x% y23254
Do d6: 68a+(—8a)+86a+(—67a)=1975 hay 79a=1975=a =25
b) ax32z% _2y2324 + (a _ b) x32 y23254 + (—7bX23 y23251.4x9 73 ) —1975x3 y23254
Hay ax® y23254 4 (a _ b) %32 y23254 i (—28bX32 y23254 ) —1975x® y23254
Tacd: a+a—b—28b=1975 hay 2b+2b—b—28b=-25b=1975
=b=-79; a=-158

C. Bai tap ap dung

1. Thu gon cac don thirc sau va chi ra phan hé s, phan bién va bac caa don thic thu gon: (a; b; ¢ 1a cac
hang s6)

a) 2xy.(—0,5x2y)2 3x%yz:

b) 2,5ax’.6a*xy’;
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c) %(afyz)z (-6a’bx’y)

2(a-b)

d) - x° yz.(—2cx3y2 )3.

2. Hay xép cac don thire sau thanh nhom cac don thire dong dang véi nhau sau d6 tim tong cac don thirc
ddng dang d6. (véi a, b 1a cac hang sb)

3x%yz; baxyz®; 7,5axy’z; —ébxyzz; —18x°yz; 2,5xy°z; —gbxyzz; 2,5axy*z

3. Tim cac don thuc A, B, C, D thich hop trong céc truong hop sau:

a) —75x°y* + A= 25x(xy)2 ;
1342_1 3422342 T AY.
b) B—Eaxyz _gaxy z —Eaxy z° (ala hang so);

c) C—40000%x°y* + D =34b°x*y* va C —98b°x’y* — D = —96b*x°y*

4.1) Tinh tich cta cac don thirc, tim bac cuia cac don thirc tich vira tim (a, b 1a céc hang sb khac 0):

14 5, .5 3 5.4
a) —X va =X’y°z°t;
)15y 2

b) —0,2ax’y’t va 4,5abx’yzt?;

c) —5ax’y® va ix“zte;
6a

a+l 3 1 ?
d) ———=(x*y*?*) va| —x%y | .
)5 (¥y'e) (Zb y]
5. Cho a, b, ¢ 1a nhitng sé khéc 0:

a) Hai don thirc —5a°b? va 4a’b® c6 thé c6 cung gié tri duong khong. Tai sa0? Khi nao ching c6 cling
gia tri am?

b) Hai don thuc 4a°b? va —5a*b® cung dau. Tim diu cua a.

¢) Xac dinh diu cua c biét 3ab°c va —12a°b°c? trai dau nhau.

6. Cho ba don thuc §x3y225; —%xz yz®; %xySZZ. Chung minh ring khi x, y, z liy nhiing gia tri bat ky

khéc 0 thi trong ba don thirc da cho c6 it nhat mot don thirc ¢6 gid tri am.

7.Cho M =-10" -10"* —-10™* —-10"" +10""*
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P:2n+4_2n+3+2n+2_2n+1_2n V(’)'l ne N*
a) Tinh M +P;
b) Tinh M .P.

8. Tim tich A cta cac don thic A; A,; A;; ...; Ay, VOI

A :(%—1}(: A, Z(%—lsz; A =G—1jx3; e Ay :(Hll_ljxm'

-2015.2016 -2
2014.2016 + 2018

1 1 1 1
9.ChoC=|=—-1||=-1l|=-11..... —— 1 |x%y*z%t®
[22 Ms M4 ) (102 j y

D:( 7 13 19 25 31 37 J 557443

Sau d6 tinh gia tri cua A véi x =

- - - -
25 58 811 11.14 1417 17.20

x’y°z

2
Tinh tich E = —QCD .
11

5 6 7
10. Cho Q, = XYz, Q, = XYz Q= ——=x"y’7";
< 1015 7 Q. 15217 R 21287

8 8,,9,10 14 8,,9,10
=——XY 7 ,;,Q=—-XYy2
Q 28.36 y Q 36.50 y

TinhT=Q+Q,+Q,+Q, +Q;

11.Cho G = 1—£ 1_1 1_i 1_i Xm+1ym+22m+3.
3 6 10 15

H = (1—ij(l—i}(l—ij(l—i)x”‘ly”‘zzm‘s voi mneN;n>2;m>3;
21 28 36 45

Tinh G.H.
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HUONG DAN GIAI - PAP SO
1.
2

a) 2xy.(—0,5x2y) 3x’yz = -3x%y‘z.
Hé sé: —3; phan bién: x®y*z; bac: 13.
b) 2,5ax?.6a’xy’ =15a°x%y?.
Hé s6: 15a°; phan bién: x*y?; bac: 5.

2C /3. 3\2 2hu2 .5 4 8. 11
c) —(ax .(—6a“bx =—-4a’bex’y .
) S (ay) v’) y

Hé sb: —4a‘*bc ; phan bién: x®y*; bac: 19;

2(a-b)’ s 4c(a-b)’

d) — 2v25 (_oey3y2 ) = 11,,8

) 3 X7y z( cxX’y ) 3 X"y'z
. 4c(a-b)Y .

Hé so: %; phan bién: x"y®z; bac: 20.

2.

Nhom 1: 3x°yz +(—18x2 yz) =—-15x%yz.
Nhom 2: 5axyz® +(—§bxyzzj+(—gbxyzzj = (5a—b)xyz’.

Nhom 3: 7,5axy*z + 2,5xy*z + 2,5axy’z = (10a + 2,5) xy’z
3.

a) A=25x’y? +75x°y* =100x°y?;

b) B= %axe’y“z2 —%ax3y“z2 +§ax3y422 =ax’y‘z’

c) C+ D =4034b*x’y* va C - D = 2b°x’y*
Tim duoc C =2018b°x’y* va D = 2016b°x’y*.

4.

14 5 25 3.,2,4410 2 8.,4,4410 A
a) — Xy .=xyz'tt ==x"y*z*'t" . Bac 26.
)15 y .o Xy 3 XY .

b) -0, 2ax’y’t.4,5abx’yzt* = —0,9a’bx°y’zt*. Bac 13.
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) —Sax’y®.—x‘zt® = Exeysztf‘. Bac 16.
6a 6

a+l 1.,Y  a+l
d “ oy | = 2145 Bc 32,
) =5 (ove) [beyj T YR

5.

a) —5a°h? <0 véi moi gia tri cia a va b nén khong thé cé gia tri duwong. Do d6 hai don thuc —5a°b? va
4a’b® khdng thé c6 cung gia tri duong.

Xét 4a*b® nhan gia tri &m khi b <0 nén hai don thic —5a°b? va 4a’b® cd cung gia tri am khi b <0.
b) Hai don thirc cing déu nén 4a’b? (-5a'b® ) = -20a%’ > 0

b® >0;do do a® <0. Khidy a<O0.

c) 3a’b°c va —12a*b°c? trai dau nhau nén

3a’b’c.(—12a'b°c’ ) = —-36a°h'°c’ <0 ma a’b® >0=¢°>0=¢>0.

6.

Xét tich ba don thiric %xe’yzzs.[—%xzyze’j.gxysz2 = — 525 x®y®z'° <0 voi moi gia tri khac 0 cua x, y, z.
Do d6 c6 it nhat mot don thuc c6 gia tri am.

7.

M =10000.10" —1000.10" —100.10" —10.10" —10" = 8889.10"

P=2m4_2m3 M2 _m 2" —16.2" —8.2" +4.2" —2.2" —2" =9.2"

a) M + P =8889.10" +9.2";

b) M.P =80001.20".

Do d6 A= 1 ) 2 . 3 _ 100 N G S e
2 3 4 101

Tich ¢6 100 thira s6 4m nén tich dwong va



_ixl+2+3+...+100 :iXSOSOI
101 101
_ —2015.2016 -2 ___(2014+1)20164-2___20142016+2018___
2014.2016 + 2018 2014.2016 + 2018 2014.2016 + 2018
1 5050 1
Vay A= -1 =—,
ay A=1r Y =1
L. 1 1 1 1 , XA A ,
9. Ta thay tich P:(—z—l).(—z—lj.(—z—lJ ..... (—2—1j ¢6 9 thtra SO am nén tich am. Do do:
2 3 4 10
. 3815 809 132435 810 01l
4916 81 100 4477799 '10.10
~123...89 3.4.5.....10.11 1
2.34..910 2.34..910 20
XetQ_l—E+ 19 25 31 37
25 58 811 11.14 1417 17.20
mnwhwgkuwdwg3—9=1+1do®
ab b a
11 11 1 1 1 1 1 1 1
Q=4 =-— - - —— - —+ —F —————
5285118141114172017
21 1.9
2 20 20

Do d6 E =9x°y°z°t°

10.

T:(5+6+7

+ + 8y?
10.15 15.21 21.28 28.36 36.50

1 1.1 1 1

_| £ + = 8,,9
10 15 15 21 21 28 28 36 36 50

i_i Xsygzlo =£
10 50 25

11. Ta co:

(Y-

2

Lol

1

X8 y9 Z10

15

1~ 2
5.6

I

1

1 1

Jo-55)

ZlO

10

X'y°z

10



GIAO VIEN: LE THI NGA- THCS TAY HO

14 2536 47 58 6.9 7.10 811 11

11
Va G ) H _ - Xm+n m+n22m ]
ay >7 y

11
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Chii @é 2.PA THUC - PA THUC MQT BIEN- CONG TRU PA THUC MQT BIEN

NGHIEM CUA PA THUC MOQT BIEN

A. Kién thic can nhé

1. Pa thtc 12 mét tong caa nhimng don thirc. Mi don thic trong tong goi 1a mot hang tir caa da thice do.

* Mbi don thirc dugc coi 12 mot da thic.

* Bac cua da thuc 1a bac cua hang tir c6 bac cao nhat trong dang thu gon cua da thire do.

2. Dé cong (hay trir) cac da thic ta dya vao quy tic “dau ngodc” va tinh chét cua cac phép tinh.

3. Phép cong cac da thirc 6 tinh chat giao hoan va két hop.

4. Pa thirc mot bién 12 tong cua nhitng don thirc caia ciing mot bién.

* Pa thire mot bién x duoc ky higu f (x); g(X)... hodc A(x); B(X)....

* MJi s6 duoc coi 1a mot da thie mot bién.

* Gia tri ciia da thirc mot bién f (x) tai x =a duoc ky hiéu f(a)

* Pa thirc mot bién (sau khi rit gon) thuong duoc sip theo lity thira giam dan hay tang dan caa bién.

* Bac cua da thac mot bién (khac véi da thire khong) 1a s6 mii cao nhat cua bién.

5. Pa thirc mét bién bac n ¢ dang thu gon:

a1

+a, , X2+ +a, X +a X +a, (Véi a, #0)

f(x)=a,x"+a,, X" )
Trong d6 a,; &,; a;; ...; &,,; & lacac hé sb; a, 1a sd hang doc lap hay hé sé tu do.
* f(x)=ax+b (a=0) lanhi thic bac nhat.

* f(x)=ax’ +bx+c (a=0) latam thuc bac hai.

6. Bé cong hay trir hai da thirc mot bién, ta c6 hai cach:

a) Dua vao quy tic “ddu ngodc” va tinh chat cua céc phép tinh.

b) Sip xép cac hang tir cua hai da thirc cung theo lily thura giam (hodc tang) cua bién, roi dat phép tinh
theo cot doc twong tu nhu cac s6 (chu y dit cac don thire dong dang ¢ cling mot cot).

7.Néutai x =a, dathuc P(X) co gia tri bang O thi tanéi a (hoac x =a) lamot nghiém ciia da thic do.
* a langhiém cua P(x) < P(a)=0.
* Mot da thirc (khac da thirc khong) c6 thé c6 mot nghiém, hai nghiém, ... hoic khéng cé nghiém.

* 56 nghiém sé cua mot da thirc khong vuot qué bac cua no.

B. Mt s6 vi du

12
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Vi du 1: Thu gon cac da thirc sau va cho biét bac ciia mdi da thic:

a) A=15x"y® —3xy® +16x°y® —16xy°® —15x*y® +18xy*® — 3, 75x°y*
3 2 2 2 2
b) B =gxy—0,25x yz —13xy + 6, 75x“yz + 6xy — 2,5X yz+gxy

v Tim céch gidgi: Dé thu gon da thic ta xem trong da thic c6 nhimg don thirc nao déng dang roi thuc
hién phép cong cac don thie dong dang.
a) A=(15x"y*—15x’y° +16xX°y®)+(-3xy* —16xy° +18xy* ) -3, 75x°y";

b) B = (g Xy + % Xy —13xy + 6xyj + (—O, 25x°yz +6,75x°yz — 2, 5x2yz) .
Giai
a) A=16x"y® —xy® —3,75x°y* Bac cua da thuc 1a 7.

b) B =—6xy + 4x’yz. Bac cua da thuc 13 4.

Vi du 2: Cho hai da thiic: C =9,5x*> —5xy +3,2y* va D = —3,5x° + 4xy —1,8y>.
a) Tinh C+ D sau dé tim gia tri coa tong tai x=1va y=-2;
b) Tinh C-D;
¢) Tim da thuc E saocho E+C=D;
d) Tim da thac M biét: M +2(x2 ~4y’)+D =16x" —4xy +5y° +C.
v ,T‘lm céch giai: Thuc’ hién cac phép toan cong Frirqhai da thtic ta 12‘19m tuong Fu nhu viéc dya vao quy tic
“dau ngoac” va tinh chat cua cac phép tinh trén so6 dé cong trir cac biéu thic so.
Giai
a) C+D= (9,5x2 —5xy+3,2y2)+(—3,5x2 +4xy—L8y2)
=9,5x*> —5xy +3,2y* —3,5x° + 4xy —1,8Yy?
=(9,5x* —3,5X* ) + (~5xy +4xy) +(3,2y* —1,8y%)
=6x> —xy+1,4y°.
Tai x=1 y=-2 thi C+D=6.1 -1.(-2)+1,4.(-2)" =13,6.
b) C—D=(9,5x" —5xy +3,2y’ ) —(-3,5x" + 4xy —1,8y°)
=9,5x% —5xy + 3,2y + 3,5x* —4xy +1,8y°

= (9, 5x* +3,5x* ) +(—5xy —4xy)+ (3.2y2 +1, 8y2)

13
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=13x* —9xy + 5y°.
) E+C=D< E=D-C=—(C—-D)=-13x*+9xy —5y”.
d) M +2(x2 —4y2)+ D =16x* —4xy +5y* +C
M =(16x* —4xy +4y*)-2(x* ~4y*)+C-D
=16Xx" —4xy +5y° —2x* +8y” +13x* —9xy +5y°
= (16x2 +13x2 —2x2)+(—4xy—9xy)+(5y2 +8y? +5y2)

= 27x% —13xy +18y?

Vi du 3: Cho da thirc
A(x) =bx+(b-2)x* —(a—12)x° +0,5ax’ —5x* —bx® + 4cx* —10+11x° +6x° +ax—c(x—1)

a) Viét da thire dudi dang thu gon véi cac hé sb bang sé, biét rang A(X) co bac 1a 5; hé s6 cao nhat 1a 19
va hé s tu do 1 -15;

b) Tinh 3A(1)—2A(-1).
v/ Tim loi giai: a) Bac cia da thirc mot bién (khac véi da thirc khong) 14 s6 mil cao nhat cua bién. A(x)

c6 bac 1a 5 nén hé sb cia x° trong da thirc rit gon phai 12 0. Hé s6 cao nhét chinh 1a hé s6 cia x° va hé
s6 tu do chinh Ia (¢ —10) ciia da thuc rat gon. Tir d6 timra a, b, c.

b) A(m) lagiatri cia A(x) khithay x=m.
Giai
a) A(x)=6x"—(a—12)x° +11x° + (b —2)x° + 4cx* +0,5ax° —bx® —=5x* +(a—c) X +bx+c—10
=(-a+18)x° +(b+9)x° +4cx’ +(0,5a—b)x* —5x* + (a—c+b)x+(c—10)

-a+18=0 a=18
Tacd <b+9=19 < <b=10
c-10=-15 c=-5

A(x) =19x° - 20x* — x* —5x* +33x —15
b) A(1)=19-20-1-5+33-15=11
A(-1) =19(-1)° —20(-1)" —(-1)’ —=5(~1)" +33(-1)-15

=-19-20+1-5-33-15=-91
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Nén 3A(1)—2A(-1)=3.11-2.(-91) =33+182 = 215,

Vidy 4: Cho f(x)=2x+10(x*~1)+20x° —5(x" +x°)+1,5x" ~10+6x
va g(x)= 2(x3 + x5)—5x7 —7x* —11x° +2,5x* —9+4,2x* +1,5x* +13x°.
a) Thu gon va sip xép theo liiy thira giam dan cua cac da thic;
b) Tinh g(x)+ f (x) theo cach bé dau ngosc;
c) Tinh g(x)— f (x) theo cach dt cac don thirc dong dang ¢ cling mét cot.
Giai

a) f(x)=2x+10x>-10+20x° —5x" —5x° +1,5x" —10+ 6x

= -5x" +20x° —5x° +1,5x* +10x* +8x - 10.
va g(x)=2x"+2x° =5x" —7x* —11x° + 2,5x" —9+4,2x* +1,5x* +13x°

=13x® —-5x" +2x° +4x* —9x® - 2,8x* - 9.
b)
g(x)+ f(x)=(13x° —=5x" +2x° +4x* —9x* —2,8x* —9)+(-5x" + 20x° —5x° +1,5x* +10x° +8x—10)
=13x° +(—5x7 —5x’ ) +20x° +(2x5 —5x5)+(4x4 +1, 5x4)+ (—9x3 +1Ox3)— 2,8x* +8x +(-9-10)

=13x% —10x" +20x°% —3x® +5,5x* + x> —2,8x* +8x—19

c)
g(x)=13x* -5x’ +2x° +4x* —9x® —2,8%° -9
f(x)=  —5x" +20x° —5x° +1,5x* +10x° +8x-10

g(x)— f(x)=13x"—20x° + 7x° +2,5x" —19x® - 2,8x* —8x +1

Vi du 5:

a) Tim da thirc A(X) =ax+b biét rang A(-1) =-15 va A(2)=-9.

b) Tim cac hé sb a, b, ¢ cua da thuc

B(x)=ax’+bx*+cx+d bictring B(0)=2;B(-1)=2;B(1)=8vaa=2c

v' Tim céach giai:

15



GIAO VIEN: LE THI NGA- THCS TAY HO

a) A(—1)=-15 co nghiala-15 la gid tri cua A(X) tai x=-1.

Thay x=-1 vao da thic sé tim dugc —a+b=-15. Tuong tu thay X =2 vao da thuc ta sé¢ tim dugc
2a+b =-9. Tir hai dang thirc trén ta tim duoc a va b.

b) B(0)=2 tathdy ngay d =2. Tima, b va ¢ twong tw nhu cdu a) luu y la a=2c.
Giai
a) Tacd A(-1)=a(-1)+b=-a+b=-15=b=a-15
A(2)=a2+b=-9 hay 2a+b=-5

Thay b=a-15vaotacoé 2a+a-15=-9—=3a=6
= a=2,b=2-15=-13.

Vay A(x)=2x-13.

b) B(0)=a.0>+b.0+c.0+d=2nén d =2 vado a=2c nén
B(l)=al’+b1l’+cl+2=8=a+b+c=6=3c+b=6 (1)
B(-1)=a(-1)’ +b(-1)’ +¢c(-1)+2=2=-a+h-c=0
=-3c+b=0 (2

Ta()va(2) =>2b=6=b=3

Thay b=3 vao (1) tacéd: 3c+3=6=c=1.Do a=2c nén a=2.

Vay da thuc 12 B(x)=2x*+3x" +Xx+2.

Vi du 6: Cho da thic C(X) = 2015x* +mx+n (m van la cac hing sé)

Biét C(~1)= 2018 va C(2)=8069. Tinh —C(_2g7_1c(1) _

v' Tim cach gidi: Tir C(—1)=2018 va C(2)=8069 ta tim dugc c4c hé s6 m va n cia da thic.
Tir @6 tinh C(1); C(—2) va gia tri biéu thic can tim,
Giai
Taco C(-1) = 2015(~1)’ +m(~1)+n =2018 = n=3+m
va C(2)=2015.2" +m.2+n=8069 = 2m+n =9 thay n=3+m vao ta co

2m+(3+m)=9=3m=6<m=2n=>5.
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GIAO VIEN: LE THI NGA- THCS TAY HO

Vay C(x)=2015x"+2x+5 .
C(l) =2015.1* +2.1+5=2022.

C(-2) = 2015.(~2)° +2.(~2) +5 = 8061.

C(-2)-C(1) 8061-2022
671 671

9.

Vi du 7: Hai da thire dong nhat (ky hiéu =) 13 hai da thtic c6 gia tri bang nhau véi moi gia tri cua bién.
hay xéac dinh a, b, ¢ dé hai da thirc sau 1a hai da thirc ddng nht;

f(x) =ax® +10(x+X*) - 76x — (36" + 2x) + 2019
g(x) =15x*+(3—b)x+8x —9x* + ¢ +2018.
v Tim loi gidgi: Dé hai da thirc ddng nhat (tic 1a hai da thic c6 gié tri bang nhau véi moi gia tri cua bién)
thi cac hé sé twong (ng véi mai lity thira ciing bac cua bién phai bang nhau. Do d6 trude hét rit gon tirng
da thirc va tim a, b, ¢ dé hé sb twong (g ctia mdi liy thira cing bac caa bién cua hai da thirc bang nhau.
Giai
Taco: f(x)=ax"+10(x+X*)—76x—(36x" +2x)+2019
= ax® +10x* —36x* —66x —2x + 2019
=(a—26)x* —68x +2019
g(x)=15x"+(3—b)x+8x—9x* + ¢+ 2018

=6x"+(11-b)x +c+ 2018

a-26==6 a=32
bé f(x)=g(x) taphaico {11-b=-68 < b=79.
2019 =c+2018 c=1

Vi du 8: Dang tong quat cua da thirc mot bién la:
f(X)=ax"+a, X" +a, X" +..+axX +a,X’ +aX+3a,.
(a;a ,;..;a,; a;a, lacac hang so)

a) Chitng minh rang tong céc hé s6 cua da thic f (x) chinh la gia tri cia da thirc d6 tai X =1;

b) Chitng minh rang gia tri clia da thirc f (X) tai x=-1 bang tong cac hé sb ciia cac lity thira bac chin
cua bién trir di tong cac hé sb cua cac lily thira bac 1é cua bién.
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GIAO VIEN: LE THI NGA- THCS TAY HO

v Tim loi gidi:
a) Tim gi4 trj cua da thire d6 tai x =1; nhan xét két qua rdi rat ra két luan.

b) Tim gid tri cua da thire d6 tai x = —1; luu v liy thira bac chin cua (-1) 12 s6 (+1) va liy thira bac 1¢ cua
(-1) 1a (-1). Xét hai trudng hop: n chin va n 1é; nhan xét két qua roi rat ra két luan.

Giai

a)Taco: f(l)=a,1"+a,,. 1" +a,,1" " +..+a, 1’ +a, 1 +a.1+a,
=a,+a,,+a, ,+..+ta+a,+a +3a,.

Vay tong cac hé sb cua da thuc f (x) chinh 1a gia tri cua da thie d6 tai x =1.

b) Véi n chan ta co:

f(-)=a,.(-1)" +a, ,..(-1)"" +a, ,.(-1)" " +..+a,(-1) +a,(-1) +a.(-1)+a,
=a,—a,,+a, ,—.—a,+a,—a +a
=(a,+a,+a,+..+a, ,+a)—(a+a,+..+a,,+a,,)

Vi n le ta co:

f(-)=a,(-1)" +a,,.(-1)" +a,,.(-1)" " +..+a.(-1) +a,.(-1)" +a.(-1)+a,
=-a +a,,-a ,+..—a,+a,—a +4a,

=(a,+a,+a,+..+a, ,+a,,)—(a+a,+..+a,,+a,)

Vay gia tri ciia da thuc f(x) tai x=—1 bang tong cac hé s6 cia cac lily thira bac chin cua bién trir di
tong cac hé sd cua cac liy thira bac Ié cua bién.
C. Bai tap ap dung
. ’ 2 1 5 1 5 Y 2 5
1. Cho hai da thuc: E = 2,5x —gy +6xy—§y va F =7,5x"-2xy-1,5y".
a) Tinh E + F sau d6 tim gié tri cua tong tai |X| =2,y=-1;

b) Tinh E — F sau d6 tim gia tri caa hiéu tai x=y—1;|y—2|=1,
2.

a) Thu gon da thirc sau:

D= (x2 —2x2y)+(2x2 —4x2y)+(3x2 —6x2y)+...+(10x2 - 20x2y)
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GIAO VIEN: LE THI NGA- THCS TAY HO

b) Cho g(x—1)=2x+2017 v&i moi x

Tinh tong g(X)+g(x+1)+9g(X+2)+...+g(x+99).

3. Tim cac da thac M va N biét:

a) M +(15x* —22y*) =16x" — 25xy —32y*;

b) (47,5x2y —6,8xy? +1, 2xy) —N =1,2xy + 22,5x%y —1,8xy°.

4. Cho cic da thuc: T = 2x* — y* + 2xy + 2X -5y +3;
U =2x*-2y* +4xy —2x+4y -3
Tim da thicc R; S va V sao cho:
a) S-U=T,;
b) T+V =U:

c) R—(T -U)=5x"—4xy—y*.

5. Cho da thirc P(x)=12,5-3,5x" —28x° +15x° +8x®> ~16x —5x" +4,5x° —4x* +19x°
a) Thu gon va sip xép da thirc sau theo lity thira giam dan cua bién.

b) Tim hé s6 cao nhat, hé sb tu do, hé s cua x°, hé s6 cua x” trong P(x) véi
P(x)=12,5-35x° —28x° +15x° +8x° 16X —5x" +4,5x" —4x* +19x°.

6. Cho cac da thuc:

Q(x)=15,4x> —2,4x" +1,2x* +6x° +2,8x" +7,2%> —6x+(5+b)—1§x5

G(x)=x"-3,7x" +ax® —=2,3x* +7,5x° - 5,6x’ _ZX—(3+a—4b)—2%x5_

a) Vi a, b 1a hang sd, thu gon rdi sap xép Q(x), G(x) theo lity thira giam dan cua bién sé.
Tinh Q(x) + G(x) roi sap xép tong theo liiy thira ting dan cua bién sb.

b) Tim a va b biét hé sé cao nhat va hé sb tu do déu la 2018.

7. Tinh gia tri cac da thirc sau tai [x| =1:
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GIAO VIEN: LE THI NGA- THCS TAY HO

a) f(x)=x+2x*+3x> +...+ 2018x**® + 2019x**°

b) g(x)=2x+4x*+6x> +8x" +...+200x™ + 202x"*

8. Cho A(x)=2x°+12x°—2,5x° +3x* —7,5x° — 2x* —6x +5x* +5
B(x)=3x"+3x-2,8x*—6x°+2x°+0,8x* +15.

a) Tinh 2A(x)+3B(x);

b) Tinh A(x)—B(x);

c) Tinh B(x)—A(x);

d) Nhan xét vé cac hé s6 cua A(x)—B(x) véi B(x)—A(X).

9. Cho C(x)=5x*-4,8x>+2,5x* ~16x+25.
Tim da thuc D(x); E(x); F(x) sao cho:

4%® —5,5%* +6X;

(
a) C(X)+D(x)=2x"—-4,8x>+4x+20;
b) C(x)-E(x)=

)

c) F(x)-C(x)+12x* —4,5x° = —6,5x* + 4,5x +18.

2018 2019

10. Cho f(X)=ag +aX+a,X* +... 4 BysX """ + 800X
g (x)=by +2b,X +30,X* +...+ 2019, X***® -+ 2020h,, o x***

VG 8y, 8y, vy Blgggr Boger Dy D1, vy Dogyay D500 12 CAC hANG SO

a) Tinh 2f (1)+g(1);

b) f(-1)-g(-1);

c) Tinh f(n)+g(n) véinlahing sé.

11. Tim nghiém cua cac da thuc sau:

a) (x—1)+(x—2)+(x=3)+...+(x—99)+(x—100);
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GIAO VIEN: LE THI NGA- THCS TAY HO
b) 3x? —/8x.
12. Ching minh céc da thic f(x)=2x*+5,2 va g(x)= —(x—3)2 —8 khdng c6 nghiém.

13. Tim nghiém cac da thurc sau:

a) h(x)=(x-2,5)(x+2,5);
b) k(x)=(2x+1)(x—7)(x—5)(2x—9)(4x—30)
c) p(x):(x+2J§)(x2+9)

d) q(x)=x*-8.

14. Chirng minh:

a) Néu x =1 1a mot nghiém cua da thirc

A(X) =a, X’ +aX° +...+a,X +ax+a, thi ag+a,+...+a,+a,+a, =0;
b) Néu da thic B(y)=b,y +byy° +...+by* +by* +by +b,

co b, +b, +bs+b, +b, +by =by +b, + b, +b, + b thi y=-1 la mot nghiém cua da thic.

15. Tim gié tri cia m biét da thuc:

f (y)=14y" —5my*+6my? +8m(y+1) c6 mot nghiém la y = 2.

16. Cho da thirc f(x)=ax*+bx’+cx* +dx+4a(a=0).

a) Tim quan hé gitra cdc hé s6 a va ¢; b va d cua da thic f (x) dé f (x)co hai nghiem 1a x=2 va x=-2.
Thirlaivéi a=3;b=4;

b) V6i a=1;b =1. Hay cho biét x=1 va x =—1 c6 phai 12 nghiém cua da thirc vira tim?

17. Hay x4c dinh a, b, ¢, d dé hai da thirc sau 14 hai da thirc dong nhat:

f (x) =16x° + 20x° +8x —5bx —10(X* —2X) + 24 ;

g(x)=(a—6)x°—15x*+(2-3b)x+3cx+x* +6.(c—d).
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GIAO VIEN: LE THI NGA- THCS TAY HO

18. Cho s6 abc. Ta goi sb ¢6 ba chir sé ma vj tri cac chir sé a; b; ¢ ddi chd cho nhau (chang han bac) 1a

mot hodn vi caa nd. Tim sé abc ¢6 ba chir sé déu khac nhau va khac 0 c6 a <b < c. Biét tong cua sb ay
Vi tat ca cac hoan vi caa no 1a 1998.

19. Tim tong tat ca cac nghiém cua da thic:

F(x)= (xz —10102j...(x2 —%)(xz —2—12j(x2 —1)(x2 - 22)(x2 —32)...(x2 —1002).

20. Tim tong cé4c hé sb cua da thirc sau khi bo dau ngoac biét:

2019

a) f(x)= (—3x4 +4%3 —9x? +6x+1) :
2018

b) g(x) = (19x? ~8x~10)" (30X + 4x* +1975x — 2010)

c) h(X) =81+77x+73x* +69%° + 65x* +...+ 9x'® +5x"* + x*.

21. Cho da thuc f(x)=ax+b véi a,beR va a=0.
a) Chimng minh rang néu da thirc c6 nghiém 1a x = x, thi f(x)=a(x—x,);

b) Cho da thirc f(x)=ax’*+bx+c véi a,b,ceR va a=0 néuconghiém-1thi b=a+c.

22. Cho da thuc Q(x)=ax’+bx+c véi (a,b,c)eR.

Biét Q(0), Q(1), Q(2) la cac s6 nguyén;
a) Chuang minh rang c, a+b, 2a la cac s6 nguyén;
b) Chiing minh rang véi moi x 1a s nguyén thi Q(x) ludn 1a mot s6 nguyeén.

(Dé thi vao trwong THPT chuyén tinkh Ha Tdy nam hoc 2016-2017)

23. Cho hai da thtrc:
P(x)= 2x° —5x* +4x% —3x® +5x—1

Q(x)=—x*—b5x"+4x® —3x* +5x— 2007 .
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GIAO VIEN: LE THI NGA- THCS TAY HO

2008x2010-1 D=2

Tinh ai4 tri cua P _ b-AtL
inh gié tri cia P(x) =Q(x) bictrang -0 "= g 2008 )

(Pé khdo sat chdt lirong hoc sinh gidi 16p 7 huyén Thieong Tin Ha Néi, ndam hoc 20014-2015)

24. Cho hai da thirc: f (x) =4x"+3x+1 va g(x)=3x"-2x+1
a) Tinh h(x) = f(x)-g(x);
b) Tim nghiém cua da thirc h(x);

c) Tinh gia tri cua da thuc h(x)
2 2 3 3 2010 2010
voi (x2—9)2011:(§—81j S gl [ e [3 a1l |
4 5 6 2013

25. Cho da thuc f(x)=ax*+bx+c

a) Tinh f(1); f(-2);
b) Cho biét 5a—b+2c =0. Ching minh rang f (1)x f (2)<0;

c) Choa=1; b =2; c =3. Ching minh rang khi d6 da thirc f(x) khong c6 nghiém.

26. Cho da thuc P(x) thoa man P(x)+3P(2)=5x" véi moi gid tri cia x . Tinh P(3).

(Pé thi Olympic Toan Tuéi Tho 2018)
27. Cho da thic f(x)=ax’+bx*+cx+d véi a la s6 nguyén duong, biét: f(5)— f(4)=2012. Ching
minh f(7)— f(2) lahop sb.

(Pé thi tuyén sinh vao THPT chuyén Lé Hong Phong, TP Hé Chi Minh, nam hoc 2012-2013).

28. Tim nghiém cua da thuc f (x) =[3—|x—1]| - 2x.

(Pé thi hoc sinh gisi Toan I6p 7 huyén Yén Lac, Vinh Phiic, nam hoc 2015-2016)
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GIAO VIEN: LE THI NGA- THCS TAY HO

HUONG DAN GIAl - DAP SO
1.
a) E+F =10x> + 4xy — 2y°;
Néu [x|=2 taco x==2.
+Voi x=2va y=-1.
Taco: E+F =10.22 +4.2.(-1)-2(-1)° =34.
+V6i x=-2va y=-1.
Taco: E+F =10.(-2)" +4.(-2).(-1) - 2.(-1)’ =50.
b) E—F =-5x* +8xy + y°;

Néu |y —2|=1taco y—2=J_r1:>Bzf
+VGi y=3thi x=2.
Taco: E—F =-5.22+8.2.3+3 =271.
+V6i y=1thi x=0.

Tacdé: E-F=1=1.

2.
a) Cach 1:

D=(1+2+3+..+10)x* = (2+4+6+..+20) X’y = 55x* —110x°y
Cach 2:

D :(x2 —2x2y)+2(x2 —2x2y)+3(x2 —2x2y)+...+10(x2 —2x2y)
=(1+2+3+...+10)(x2 —2x2y)

=55(x* —2x°y) =55x" —110x’y.

b) Do g(x—1)=2x+2017 véi moi X nén:

bat y =x-1thi y+1=x khido g(y)=2(y+1)+2017 =2y +2019.

Vay g(x)=2x+2019.
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Taco: g(x)+9g(x+1)+g(x+2)+..+.9(x+99)
= 2X+2019+[ 2(x+1)+ 2019 | +[ 2(X+2)+2019 | +...+[ 2(x+99)+2019 |
=2x.100+(2+4+6+...+198)+2019.100

= 200x +(2+198).99 : 2 + 201900 = 200x +9900 + 201900

=200x + 211800

3.

a) M =(16x* — 25xy — 22y° ) - (15X" — 22y* ) = X* — 25xy
b) N =(47,5x2y—6,8xy2 +1,2xy)—(:L 2xy+22,5x2y—1,8xy2)

= 25X’y — 5xy?

4,

a) S=T+U =4x*> -3y’ +6xy—V.
b)V=U-T=-y*+2xy—4x+9y—6.

) R=5x*—4xy—y* —(U —T)=5x* —4xy -y’ -V

=5x° —6Xy +4Xx -9y +6

5.

a) P(x)=19x° +15x° + x° —5x" —20x® —4x* —16x +12,5;

b) Hé s6 cao nhit 1a 19; hé s6 tw do 12 12,5; hé sb cua x®1a 1; hé s cua x"1a 0
6.
a) Q(x)=6x"-2,4x’ —gxs +4x" +15,4%° +7,2x* —6x+(5+Db)

G(x)=ax®-5,6x’ +7,5x° —gxs —6x" + x> —2x—(3+a-4b)

Q(x)+G(x)=(2—a+5b)—8x+8,2x* +15,4x> —2x* —4x° +7,5x° —8x" +(a+6)x".

b) Taco: a+6=2018 <= a=2012.
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2—a+5b=2018 < 5b=2018+2012-2 < b =805,6.

Xx=1
7. |x|=l<:>[

Xx=-1
a) f(l):l+2+3+...+2018+2019:(1+2019).2019:2039190.
f(—1):—1+2—3+4—...—2017+2018—2019:1009—2019=—1010

2+202).101

b)g(l):2+4+6+...+200+202:( =10302

9(-1)=(-2+4)+(-6+8)+...+(—198+200) — 202

C6 50 cap mdi cap co két qua bang 2 vay g(-1)=100-202 =-102 .

8. A(x)=2x"+12x°+3x* —10x° +3x* —6x+5

B(x)=3x"+ 2x° —6x° —2x* +3x+15
a) 2A(x)+3B(x)=13x° +30x° +6x* —38x> —3x +55.
b) A(x)-B(x)

B —x® +10x° +3x* —4x® +5x*> —9x —10.
c) B(x)—A(

X)=
X) = x® —10x> —3x* +4x% —5x* +9x +10

d) D4u céc hé s cua cac liiy thira trong tng cua bién nguoc diu nhau.

9.

a) D(x)=2x"-5x" —2,5x* + 20x -5.
b) E(x)="5x"—8,8x° +8x* —22x + 25.
c) F(x)=-6,5x" +4,5x +18-12x° + 4,5x° +5x* —4,8x° + 2,5x* ~16x + 25

=-12x> +5x* —0,3x*> —4x® —11,5x + 43.

10.
a) 2f (1)+g(1)=(2a, +by)+(2a, +2b ) +(2a, +3b, ) +...+ (28,0, + 20190, ) + (@01 +2020b,y ) ;

b)
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f(-1)-g(-1)=(a, —by ) +(2b, —a,)+(a, —3b, )+ (4b, —a, ) +...+ (@5 — 2019b,,5 ) +(2020b,4, — By )

f(n)+g(n)=(a,+by)+(a +2b)n+(a, +3b,)n* +...+ (s + 2019b,1, )N + (8,4 + 20200, N>
11.

a) x=50,5

b) x=0 va x = ¥
3

12.

Do x* >0 vé&i moi gid tri cia x (ky higu: Vvx) nén 2x* +5,2>5,2 hay 2x*+5,2# 0 VX nén da thirc
f (x) =2x* +5,2 khong c6 nghiém.

Tuong tu: —(x—3)2 —8+0 Vx nén g(x) khong cé nghiém

13.
a) x=2,5va x=-2,5 la hai nghiém cua h(x);
b) x=-0,5; x=7; x=5; x=—4,5 va x=7,5 1a nam nghiém cua k(x);

c) x=-2+/5 1a nghiém cua p(X).

d X*-8=0=%x"=8<

14.

a) x=1langhiém cua da thc A(x) nén A(1)=0

hay a,.1° +a,.0° +...+a,.0 +a,.2° +a,.1+a, =0

hay a, +a, +..+a,+a +a,=0

b) Theo dau bai: b, +b, +b, +b, +b, +b, =b, +b, +b, +b, +b,

Hay b, —b, +b;, —b, +b, —b, +b, —b, +b, —b, +b, =0

1

X6t B(-1) =by.(-1)"° +by.(-1) +by.(<2) +b,.(<1) +b,.(<2)° +by.(-1)°
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+b,.(-2)* +by.(<2)* +b,.(-1)" +by.(-1) +h,
=b,—-by +b,—b, +b, —b, +b, —b, +b, —b, +b, =0

Chung to (-1) la mot nghiém cua B(y).

15.
y =-2 langhiémthi f(-2)=0
Nghia la: 14.(-2)" =5m(-2)’ +6m(-2)" +8m(-2+1)=0

Hay 224 +40m+24m-8m=0<224+56m=0<m=-4

16.

a) f(2)=16a+8b+4c+2d+4a=0 (1)

va f(-2)=16a—8b+4c—2d +4a=0 (2)

Cong (1) va (2) =>40a+8c =0 hay c=-ba

Tru (1) va (2) =16b+4d =0 hay d =—4b

Taco: f(x)=ax*+bx’—5ax* —4bx +4a.

Thir lai voi a=3; b =4 thi c=-15;d =-16.

Taco: f(x)=3x"+4x> —15x* 16X +12
f(2)=48+32-60-32+12=0 ching to x =2 la nghiém cua da thuc.
f(-2)=48-32-60+32+12=0 chungto x =—2 la nghiém cua da thuec.
b)a=Lb=1taco: f(x)=x*+x>—-5x*—-4x+4=0.

f (1) =-3 nén x =1 khong phai la nghiém cua f (x).

f (—1)=3 nén x =-1 khong phai la nghiém cua f (x).
17.
f (x)=16x° +(2b—10)x* +(28—5b) x + 24

g(x)=(a—6)x* -14x* +(2-3b+3c)x+6.(c—d)
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a-6=16 a=22
. . |2b-10=-14 =-2
bé f(x)=g(x) taphaico 28-5b=2-3b+3c " e =10
6.(c—d)=24 d=6

18. (a,b,ceN;0<a, b, c<9)

Ta co: ﬁ:+ﬁ+t€c+ﬁ+ca_b+ﬁ:222(a+b+c):1998
=a+b+c=9

=a=Lb=2c=6. abc=126

=a=1b=3c=5 abc=135

—a=2b=3c=4. abc=234.

I+

9. Nghiém: x e {ii;...;i

l'J_rE;J_rl;iZ; 3:...;+100
100 3 2

Tong tat ca cac nghiém 12 0

20. Tong céc hé s6 cua da thirc bang gia tri cua da thirc d6 tai x =1.
8) f(1)=(-31'+4L -9 +61+1)  =(-1)"" =-1.

2018

b) g(1)=(19.1° ~8.1-10) " .(30.1° +4.1% +1975.1- 2010)
=1 (-1)"" =1.

(81+1).21

c) h(1)=81+77+73+69+65...+9+5+1= =861.

21.

a) Pa thic ¢6 nghiém 12 x = x, nghiala f(x,)=ax,+b=0
b ... b
hay x, :—g.Ma f(x)=ax+b=a X+~ =a(x—x,) (dpcm).

b) f(x)=ax*+bx+c voi a, b, ce R va a0 co nghiém -1 ¢6 nghia la:
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f(—l):a(—l)2 +b(-1)+c=0hay a-b+c=0

Suyra b=a+c (dpcm)

22.

a) Taco Q(0)eZ nénceZ;Q(l)=a+b+ceZ=a+beZ.

Q(2)=4a+2b+ceZ ma 2(a+b+c)eZ =(4a+2b+c)-2(a+b+c)eZ

hay 2a—ceZ =>2aceZ—=>acZvabeZ.

b) Véi xeZ thi x> —=xeZ,ma aeZ nén a(xz—x)eZ;a+beZ nén (a+h)xeZz.

Do d6 Q(x)=a(x* —x)+(a+b)x+c=ax’ +bx+ceZ, vVxeZ

23. P(x)—Q(x)=3x" + 2006

2008x2010-1 _ 2008x(2009+1)—-1  2008x 2009 +2007 .
2007 + 2008x 2009 2007 + 2008 x 2009 2007 + 2008 x 2009

Nén x+1=2=x=1va P(x)-Q(x)=3x"+2006 = 2009.

24,
a) h(x)=x*+5x.

b) h(x)=x(x+5)=0<> x=0 hoac x=5.

P NP
c) Do [3—81j =0 nén (x* -9)

2011

=0
S xP-9=0=x*=9< x=43

Tur do h(3)=24; h(-3)=-6.

25.

a) f(1)=a+b+c; f(-2)=4a-2b+c.

b) f(1)+f(-2)=5a-b+2c=0= f(1)=—f(-2)
f(Q)xf(2)=-[f(1)] <0

30



c)Voia=1b=2;c=3
f (%)= +2x+3=(X" +X)+(X+1)+2=X(X+1)+(x+1)+2

=(x+1)(x+1)+2 :(x+1)2 +2>0 vx= f(x) khong c6 nghi¢m.

26.
Tir P(x)+3P(2) =5x* = P(2) +3P(2) =20 = 4P(2) =20 = P(2) =5.

Nhu vay P(x)=5x?-15=> P (3)=5.9-15=30 .

27.

f (5)— f (4)=(125a+ 250 +5¢c +d)—(64a+16b +4c+d ) = 2012
< 6la+9%+c=2012.
f(7)-f(2)=(343a+49b+7c+d)—(8a+4b+2c+d)

= 335a +45b + 5¢c = 305a + 45b + 5¢ + 30a

= 5(618. +9b + C) +30a =5.2012 + 30a
~10(1006+3a)
Vi a nguyén duong nén 10(1006 +3a):10

Vay f(7)-f(2) lahop sb.

28.Néu x <0 thi f(x)>0 da thirc vo nghiém.
+V6i 0<x<1thi f(x)=|2+X-2x=2-x=0< x=2 (loai)

+V6i x>1thi f(x)=]4—x-2x
*Voi 1< x< 4 f(x):4—3x:0c>x:g (thoa man)
*V6i x> 4; f(x)=—x-4=0< x=—4 (loai)

Vay nghiém cua f (x) la x :% :
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PHAN IL.BAI TOAN THUONG GAP TRONG DPE HSG

Cau 1. (Péthi HSG 7 huyén Thanh Oai nim 2014-2015)
Chang minh rang da thirc x* — 2x +2 vo nghiém

Loi giai
Ta co:
X2 —2x+2
=x>—2x+1+1= (x—l)2 +1
Vi (x-1)">0 (¥x)nén (x—1)° +1>1(W¥x). Do d6 da thitc dd cho vo nghiém.

Cau 2. (Pé thi HSG 7 huyén Thanh Oai niim 2013-2014)
Cho céc da thuc P(x) =3x* —x* +4x* + 2x+1

Q(X)=—2x*—x*+x-2
a.Tinh P(¥)+Q(X)
b.Tim da thuc H (x) biét Q(x)—H (x) =—2x* -2
c.Tim nghiém cua da thirc H (x)
Loi giai
a POX)+Q(X)=3x" —x®+4x® +2x+1-2x" = x> +x—2=x* = x®+3x* +3x -1
b. HX)=Q(X)+2x* +2=-2x" = x* +x—2+2X" +2=—x*+X
C. HX)=—Xx"+x=x(1-X)=0=>x=0;x=1

Cau 3. (P& thi HSG Toan 7 Truwong THCS Nguyén Khuyén nim hoc 2016-2017)
Tim gia tri cia mdé da thirc sau 1a da thtc bac 3 theo bién x

f(x)=(m*—25)x* +(20+4m)x° +7x* -9
Loi gidi

f(x)=(m’*-25)x" +(20+4m)x° +7x* ~91a da thirc bac 3 bién xkhi:

{m2—25:0 {m:iS
= =m=5

20+4m=0 m -5
Vay m=5thi f(x)la da thic bac 3 bién x

Cau 4. (P& thi HSG Toan 7 Huyén Thiéu Héa nim hoc 2016-2017)
Cho da thuc f(x)=x"-101x° +101x° —101x’ +....~101x +101 . Tinh f(100)

Loi gidi
Ta co:
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f(x)=x" -101x° +101x® —101x" +......~101x +101

=x" —100x° — x® +100x® + x* =100x" —x" +......—101x +101
=x".(x-100) - x*(x=100)+x' (x-100) —......+ X (x —100) — (x —101)
Vay f(100)=1

Cau5. (P& thi HSG Toan 7 Truwong THCS Nguyén Khuyén nim hoc 2017-2018)
Cho da thic P =3x>+4x* —8x +1

a) Chitng minh rang x =11a nghiém cua da thirc
b) Tinh gi tri cua P biét x> +x-3=0
Loi gidi
a) Tinh P(1)=0=>dfcm
b) Rat gon duoc X2 +x =3(1)
Bién d6i dugc P = (I:’»x3 +3x2)+(x2 +x)—9x +1=3x (x2 +x)+ (x2 +x)—9x +1
Thay (1) vao: P=9x+3-9x+1=4
Cau 6. (Pé thi HSG Toan 7 Truong 038 nim hoc 2016-2017)
Cho da thirc A =11x"y*z* + 20x°yz — (4xy22 —-10x%yz +3x"y’z? )— (2008xyz2 +8x4y3zz)
a) Xac dinh bac cua A
b) Tinh gié tri cia A néu 15x — 2y =1004z
Loi gidi
a)A = 30x°yz — 4xy°z —2008xyz* = Ac0 bac 4
b)A = 2xyz(15x — 2y —1004z) = A =0néu 15x — 2y =1004z
Cau 7. (Péthi HSG Toéan 7 Truwomg THCS TT Hau A nim hoc 2017-2018)
Cho da thirc P(x)=x"—-3x? +%—x . Tim céc da thirc Q(x),R (x)sao cho:

a) P(x)+Q(x)=x-2x*+1 b) P(x)-R(x)=x°
Lo gidi
a) Ta co:
P(x)+Q(x)=x"-2x"+1
:Q(x):P(x)—(x5—2x2+1):x4—3x2+%—x—x5+2x2—1:—x5+x4—x2—x—%

Va_‘lyQ(x):—x5+x4—x2—x—%

b) Vi P(x)-R(x)=x"=R(x)=P(x)-x° :x4—3x2+%—x—x3:x4—x3—3x2—x+%
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Cau 8. (P& thi HSG Ton 7 Huyén Triéu son nim hoc 2015-2016)
Cho da thic f(x)=x"-101x° +101x° —101x" +.....~101x +101 . Tinh f (100)

Loi gidi
Ta co:

f(x)=x° ~101x° +101x* ~101x’ +....~101x +101

=x" -100x° — x* +100x® + x® —=100x" —x" +.....—101x +101
=x?(x—-100)-x*(x—100)+x" (x=100) = x° (x =100) +.....+ X (x —=100) — (x —101)
= £(100)=1

Cau 9. (Pé thi HSG Toan 7 Huyén Vinh Ljc nim hoc 2016-2017)

Tim da thic M biét rang: M+ (5x* —2xy) = 6x* +9xy - y*

2014
<

Tinh gi4 tri cia M khi x,ythoa man (2x—5)"" +(3y+4)"™" <0

Loi gidi
M +(5x2 - 2xy) =6X° +9xy —y* —(5x2 — 2xy)
= M =6X* +9xy — y* —5x° + 2xy = X* +11xy —y°
Taco: (2x —5)2012 +(3y+4

)2014

<0

2X _ 5 2012 >
Ta co: {( = (2x —5)2012 +(3y+ 4)2014 >0
>

2012 2014

Y+ (3y +4)" <0= (2x-5)" +(3y+4)"" =0

2 2
viyM=[2) 1103 [ 4) (A) % 110 16_-115
2 2 3 3 4 3 9 36

Cau 10. (Pé thi HSG 7 Huyén Bo Ly 15-16)
Cho cac da thic :
A(X) = 25° —4x3 4 X2 — 2%+ 2

B(x):x5—2x4+x2—5x+3
3

C(x)= x4+ 4x3 1 3x2 —8x+4E

a) Tinh M (x) = A(x)—2B(x)+C(x)

b) Tinh gia tri caa M(x) khi x=—,/0,25
c) Co gia tri nao cia x & M (x) = 0khong ?
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Lo giai
a)M (x) = A(x) — 2B(x) + C(x)
=2x° —4x% + X2 —2x+2—2(x5 —2x4 4 %2 —5x+3)+ x* +4x°

2 3 g4 2 3
+3X 8x+4E—5x +2X +E

b) Thay x =—0,25 vao biéu thic M (X) ta duoc:
4 2 3
5.(—/0,25) +2.(—J0,25) +—
(0.25) +2.(~0.25) +75
:0,3125+0,5+i:1
15
c) Taco:

M(X)=5X4+2X2+1:2=5(x4+21x2+1j+3_1

5° '25) 16 5
2
:5()(24_1} _i
5) 80

1Y 1 3
M(X)=0=5|xX*+-| - =0=x*=—_"_(vo ly
) ( 5) 80 20 (W)

Vay khong c6 gia tri nao ciia xdé M (x)=0
Cau 11. (Pé thi HSG 7 Huyén Kim Thanh 18-19)

Xac dinh tong cac hé s cua da thic f (x)=(5-6x+x* )2016 (5+6x+x? )2017

Loi giai

Vi tong cac hé s6 cua da thirc F(x) bang f(1) . Ma da thirc
f(x)=(5—-6x+x’ )2016 (5+6x+ x2)2017

2016

Co f(1)=(5-6.1+12)" .(5+46.1+1%) =0
Vay da thirc da cho c6 tong cac hé sb bang 0.
Cau 12. (Pé thi HSG 7 huyén Qudc Oai 2016-2017)
Tinh gié tri ciia da thirc P = x® + x*y —2x* —xy — y* + 3y + X+ 2017 v&i X+y=2
Loi giai
P=x+x*y—2x* —xy—y® +3y+x+ 2017
=x*(X+Yy)—-2x>—y(x+y)+3y+x+2017
=2x% —2X* =2y + 3y + X +2017 = x+ y + 2017 = 2019
Vay voi x+Yy=2thi P=2019
Cau 13. (P& thi HSG 7 huyén Lam Thao 2016-2017)
Cho da thuc A = 2X.(x —3)—X(X —7)—5 (X —403)
Tinh gi4 tri cia A khi x = 4. Tim x dé A = 2015
Loi giai

Taco A=2x"—6Xx—x*+7x—-5x+2015 = x*—4x+2015
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Véi x =4 ta duoc A = 2015

X
A:2015:>x2—4x:0:>x(x-4)=0<:>{

Cau 14. (P2 thi HSG 7 huyén Khodi Chau 2014-2015) ’
a)Xac dinh da thic P(x) cd bac 2 vai hé so cao nhat bang 1 va nhan hai so 0;-31am nghiém
b)Cho da thirc f (x), biét véi moi xtaco : x.f (x+1)=(x+2) f (x).Ching minh rang da thirc
f (x)ludn co it nhat hai nghigm.
Loi giai
) P(x)=x*+ax+b
Vi 0 la mot nghiém ciia da thic, nén f (0)=b=0
—3la mot nghiém cua da thuc, nén: 9—-3a+0=0=a=3
Da thuc P(x) = x? +3x 1a da thirc can tim
b)V6i x=0,tacd: 0.f(1)=2f(0)= f (0)=0=0la mét nghiém cua f (x)
Voi x=-2,taco: —2f (-1)=0f (-2) = f (-1) =0= —1ciing 1a mot nghiém cua f (x)
Vay da thirc f (x)ludn co it nhat hai nghi¢m.
Cau 15. (Pé thi HSG 7 huyén Chwong My 2017-2018)
Tim da thtc bac hai biét f (x)— f (x—1)=x. Tird6 ép dung tinh tong S =1+2+3+...+n
Loi giai
a)Da thirc bac hai can tim 6 dang: f (x)=ax* +bx+c(a=0)
Taco: f(x-1)= a(x—l)2 +b(x-1)+c
2a=1 a=

=
b-a=0

f(x)—f(x—l):2ax—a+b:x:{ b

NIk N -

Viy da thirc can tim 1a f(x)=%x2+%x+c(cla hang sé tuy )
Ap dung:

V6i x=1taco: 1= f (1)—f (0)

Vi x=2taco: 1= f (2)—f (1)

V6i x=ntaco: n=f(n)-f(n-1)

2
=S=1+2+3+...+n= f(n)— f (0)=%+g+c—c= ”(”2+1)

Cau 16. (Pé thi HSG 7 Truong Nguyén Du 2016-2017)
Chting minh da thuc sau khdng ¢ nghiém: C = x™° —x® + x* —x+1

Loi giai

Xétdathuc: C=x" —x°+x2—x+1
Néu x=0=C=1>0
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Néu x<0=x+x2+1>0,-x>—-x>0=C>0
Néu O<x<1:>C:xl°+x2(1—x3)+(1—x)>0
Néu x21=C =x".(x"~1)+x(x-1)+1>0

Vay C >0vdi moi x nén da thirc C khdng cd nghiém
Cau 17. (D& thi HSG 7 Thanh Thuy 2018-2019)
Cho da thirc f (x)=x" —14x" +14x* —....... +13x* —14x+14. Tinh f (13)

Loi gidi
Ta co:
f(x)=x"—(13+1)x" +(13+1)x"* —.....+(13+1) x> = (13+1) x+ (13+1)
=Xx* —(X+1)x° +(x+1)x? =+ (X+1) X2 = (X +1) x +(x +1)
= S G T T G G GRS G 1 S N
=1

(Vithay 14=13+1=x+1). Vay f(13)=1
Cau 18. (Pé thi HSG Dé 073)

1
Cho hai da thic f (x): X° —3x2 +7x* —9x% + X2 _ZX

g(x)=5x4—x5+x2—2x3+3x2—%

Tinh f(x)+g(x)va f(x)—g(x)

Loi giai

f(x) +g(x) =12x* —11x° + 2x° —%x—%

f(x)—g(x):2x5+2x4—7x3—6x2_%XJF%

Cau 19. (Pé thi HSG 7 Pé 075)
Cho da thirc A(X)=X+X +X° +....+ X* + X

Chung minh rang X = —11a nghiém cia A(X)

Loi giai
A(-D) = (-1)+(-1)" +(=1) + e (-1)” +(-2)”
=—1+1-1+1+....... —1+1=0(vic650s61va50sd —1)

Suy ra X =—11a nghiém cua da thac A(X)

Cau 20. (D@ thi HSG 7 Huyén Tan Ky 2015-2016)
Cho hai da thic: f (X)=ax+b;g(x) =x"—x+1
Hay x4c dinh a,b biét: f(1)=g(2)va f(-2)=9(1)
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Loi giai
Taco: f(1)=g(2)=a+b=3 (1); f(-2)=g(1)=-2a+b=1 (2
2 7
Tur (1)va (2 =—,b==
r()va(2)=>a 3P=3

Cau 21. (Pé thi HSG 7 THCS Van Long 2018-2019)
a)Tim nghiém cua da thic 7X* —35X+42=0

b)Pa thic f(Xx)=ax”+bx+cco a,b,cla cac sé nguyén, va a = 0.Biét vsi moi gia tri nguyén
cua Xthi f () chiahét cho 7. Ching minh a,b, Cciing chia hét cho 7

Loi gidi
B ) X=3
a)Viét dugc 7x* —35x+42=7(x-3)(x-2)= 5
X =
b)Tir gia thiét = f (0)=cchiahétcho 7
f(1)va f(—1)chiahétcho7, tacla a+b+cva a—b+cchiahétcho 7

Suy ra 2a+ 2c chia hét cho 7 dé c6 a:7 = b:7

Cau 22. (Pé thi HSG 7 truwong Cao Vién 2013-2014 )
1) Cho hai da thic :

A=5xy’ +6x—3x°y+7y° +1

B =5x+13xy” +3y? —6x’y +5

Tinh A+B;A-B

2) Cho da thue f(x)=(m-2)x+2m-3

a) Tim nghiém cua f (x) khi m=1.

b) Tim gi& tri cia m khi f (x) c6 nghiém la —4

c) Tim gia tri cua m khi f (x) c6 nghiém nguyén, tim nghiém nguyén do.
Loi giai

1) A+B=18xy* -9x’y+10y* +11x +6

A—B=-8xy’ +3x’y+4y* +x—4
2) Cho da thuc f (x) =(m—2)x+2m-3
a) Khi m=1ta co:

f(x)=(1-2)x+21-3=—x-1
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f(x)=0=-x-1=0=x=-1

Vay khi m=1 nghiém cua f (x)la -1 .
b) Khi f(x) c6nghiém la —4 taco:
f(-4)=(m-2)(-4)+2m-3=0
<-2m+5=0

oSm==
2

5
Vay m=—
ay >

c) f(x) cénghiemkhi f(x)=0
=(m-2)x+2m-3=0
=(m-2)x+2m-3=0
=(m-2)x=-2m+3

Néu m-2=0<m=2, ta duoc O0x=-1 (vd nghiém)

Néu m-2#0<m#2

x nguyén khi m—2 eU/(1)={-1;1}

IM-2=-1=m=1=>x=-1

IM-2=1=>m=3=x=-3

Vay : m=1thi f(x) cdnghiém nguyén x=-1.
m=3 thi f(x) cénghiém nguyén X=-3.

Cau 23. (Pé thi HSG 7 trwong Tam Hung 2016-2017)

Cho x+y-z=a-b;x—-y+z=b—-c;-x+y+z=c—a.Chang minh: x+y+z=0.
Loi giai

Cong vé véi vé cua cac dang thirc da cho suyra Xx+y+2=0

Cau 24. (P& thi HSG 7 trwong Tam Hung 2016-2017)

a) Cho da thirc f (x)=x""*—2000x"* +2000x**"* —2000x** +.....+2000x -1

Tinh gia tri ca da thirc tai X =1999

b) Cho da thic f (x)=ax"+bx+c

Ching té rang: f(-2).f (3)<0néu 13a+b+2c=0
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Loi gidi
5 F(0) =0 ~(1999+2)x™ + (1999 +1)x¢™ ~(1999 +1) ™ +.....+ (1999 +1) x~1
Thay 1999 =X ta dugc:

f(X) = X2 = (X+1) X" + (X +1) X = (x+1) X% ...+ (x+1)x -1

f(x) = 205 _ 2015 _ (2014 | (2014 200132013 02 v {1y 1

Tinh dugc két qua f (1999)=1998

b) f(-2)+f(3)=13a+b+2c=0

= f(-2)=—1(3)

= f(-2).f(3)=—f(3).f(3)=-[ F(3)] <0

Cau 25. (Pé thi HSG 7 trwong Binh Minh 2013-2014)

Chirng minh da thtrc sau khong c¢6 nghiém: C = x*° —x* + x* —x+1
Loi giai

Xétdathac: C=x"—x>+x* —x+1

Néu x=0=C=1>0

Néu Xx<0=>x?+x°+1>0;-x’—x>0=C>0

Néu 0<x<1=C =x°+x° (1-x*)+(1-x)>0

Néu x>1=C = x°.(X° —1)+x(x—-1)+1>0

Vay C >0véi moi x nén da thirc C khdng cd nghiém

Cau 26. (Pé thi HSG 7 huyén Hwong Son 2017-2018)

Tim da thic bac hai biét f (x)— f (x—1)=x. Tird6 ap dung tinh tong S =1+2+3+...+n
Loi giai

Da thtc bac hai can tim c6 dang: f (x)=ax’ +bx+c(a#0)

Taco: f(x-1)= a(x—l)2 +b(x-1)+c

f(x)-f(x-1)=2ax—a+b=x

2a=1 a=s

= f—
b—-a=0 1
2

Vy da thirc cin tim I f(x):%x2+%x+c(cléhéng 56 tiy y)
Ap dung:

Véi x=1, taco: 1= f (1)- f(0)

Voi Xx=2 taco: 1= f (2)—f (1)

Véi x=ntacé: n=f(n)-f(n-1)

2
=8 =1+2+3+...+n=f(n)—f (0)=%+g+c—c= n(n2+1)

40



GIAO VIEN: LE THI NGA- THCS TAY HO

Cau 27. (D@ thi HSG 7 trudmg Nguyén Trii 2018-2019)
Cho da thuc: f (x)=x"" —2000x" +2000x™ — 2000 +.....+ 2000x —1

Tinh gia tri cua da thuc tai x =1999
Loi gidi
f (X) = x'" —2000x™ +2000x" — 2000x™* +.....+ 2000x —1
= f(x)=x"—-1999x" — x"° +1995x"° + x"* ~1999x™* —x"* +.....+1999x + X —1
= f (1999) =1999'" —1999"" —1999'° +1999'® +1999" —1999" +....+1999° +1999 -1
=1999-1=1998
Cau 28. (D& thi HSG 7 huyén Triéu Son 2017-2018)
Cho da thirc p(x)=ax>+bx*+cx+d véi a,b,c,d 1acac hé sé nguyén. Biét rang, p(x):5 véi moi
X nguyén. Chirng minh rang a,b,c,d déu chia hét cho 5

Loi giai
Vi p(x)SSvéi moi X nguyén nén :

p(0)=
p(l)=a+b+c+d:5 (1)
p(-)=-a+b-c+di5  (2)

Tu (1) va (2) suyra 2(b+d):5 va 2(a+c):5

Vi 2(b+d)i5,ma (2,5)=1nén b+d:5=bi5
p(2)=8a+4b+2c+d:5 ma d:5b:5 nén Ba+2ci5

Két hop v6i 2(a+c):5=6ai5=a:5 vi (6,5)=1. Trdo suyra ci5
Vay a,b,c,d déu chia hét cho 5

Cau 29. (P& HSG toan 7 THCS Nguyén Thich 2017 - 2018)
Cho a,b,c,d e Zthéa man a’+b® =2(c®—8d*) .Chiing minh a+b+c+d chia hét cho 3.

Loi gidi
Ta co: a3+b3=2(c“’—8d3)c>a3+b3‘+c3+d3:303—15d3
Ma 3c¢®-15d°:3nén a®+b*+c*+d®*:3 ()

Du trong phép chia acho 3 1a {0;+1} suy ra du trong phép chia a°cho 3ciing 1a {0;+1} hay
a=a’(mod3)

Tuong tu ta c6: b=b*(mod3),c =c’*(mod3),d =d*(mod3)

=a+b+c+d=a’+b’+c*+d*(mod3) (2)

Tur (1) va (2) suy ra a+b+c+d chia hét cho 3.
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Cau 30. (P& HSG toan 7 THCS Nguyan Thich 2017 - 2018)
Tim da thic M biét ring: M +(5x* —2xy) = 6x” +9xy —y*. Tinh gid tri cua M khi x, y thoa man

(2x— 5)2018 +(3y+4)

2020

<0

Loi gidi
Taco: M +(5x2 —2xy)=6x2 +9xy —y* = M =6x° +9xy — y* —(5x2 —2xy)
= M =6x*+9xy — y* —=5x* + 2xy = X* +11xy — y*

Ta co: {(ZX - 5)2018 =0 2018

oy 4™ = (2x-5)"" +(3y +4)"™ >0

>0

2018

Ma (2x—5)2018 +(3y+4)2020 <0 =(2x-5)
5

2X_5)2018 ~0 X =
= 2020 = 2 , thay vao ta duoc:
(By+4)™=0 |,__4
3

2 2
M :(§j +11.§_[_ﬂj_(__4j _2 110 16 _-1159
2 2\73)\3) "4 3 9 36

+(3y+ 4)2020 =0

Cau 31. (Pé HSG toan 7 huyén Thai Thuy 2017 - 2018)
Cho da thuc f (x)=ax’+bx+c

a) Biét f(0)=0, f(1)=2013va f(-1)=2012.Tinh a,b,c

b) Ching minh riang néu f (1) =2012, f (-2) = f (3)=2036 thi da thuc f (x)vo nghiém
Loi giai

a)Tinh dugc 0= f(0)=c;2013=f(l)=a+b+cva 2012=f(-1)=a-b+c

Tinh duoc: a+b=2013va a—b:2012:>a:%;b:%

Vay a:%;bzl;c:o

2 2
b)Tinh duoc:
2012=f()=a+b+c @
2036 = f(-2)=4a-2b+c (2)
2036 = f(3)=9a+3b+cC (3)

Tir (1), (2) c6 a—b=8

Tu(2),3)cé a+b=0=>a=4,b=4

Nhu vay f(x) =4x? —4x+2012 = (2x—1)*+2011 >0( v

Vay da thac vo nghiém.

Cau 32. (Pé thi HSG 7)

Cho da thirc A=11x"y%z* + 20x°yz —(4xy22 ~10x°yz +3x*y%z° )—(2008xyz2 +8x4y322)
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Xac dinh bac cua A

Tinh gi4 tri cia Anéu 15x —2y =1004z
Loi giai

a) A =30x%yz —4xy’z —2008xyz®> = Ac6 bac 4

b) A= 2xyz(15x -2y ~1004z) = A=0néu 15x -2y =1004z

Cau 33. (P& thi HSG 7 PGD huyén Chéau Péc 2018-2019)

Cho cac don thuc: A= —%xzyzz, B= —%xyzzz,c =X’y

Chuang minh rang cac don thirc A, B,C khong thé ciing nhan gia tri am
Loi giai

Gia str ca 3 don thac A, B,C cung c6 gia tri @am=> AB.C c06 gia tri am (1)

Mit khac AB.C = (—%xzyzzj.(—ixyzzzjﬁy = gxey“z4

Vi gxey“z4 >0 Vx,y=AB.C >0 Vx,y(2)
Ta thay (1) mau thudn véi (2), suy ra diéu gia su sai
Vay ba don thirc A= —%xzyzz; B= —%xyzzz,c = x*y khdng thé ciing c6 gia tri &m

Cau 34. (Pé thi HSG 7 huyén Cam Pha 2017-2018)
Cho da thirc f (x)=x"~101x° +101x° ~101x +.....~101x+101. Tinh f (100)

Loi gidi
Ta c0:
f (x)=x"-101x° +101x° -101x" +....—101x +101
= %% -100x° — x” +100x® + x* =100x" —x’ +.....—101x +101
=x’(x—100)-x*(x—-100)+ X" (x—100) - x° (x—100) +.....+ X (X —100) — (x —101)
= f (100) =1
Cau 35. (Pé thi HSG 7 huyén HUONG KHE 2017-2018)
Cho da thic f (x)xdc dinh voi moi xthoa man: x.f (x+2)=(x*-9) f(x)
1) Tinh f(5)
2) Chang minh rang f (x)cd it nhat 3 nghiém
Loi giai

1) Taco: x=3= f(5)=0
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2) x=0= f (0)=0=> x=0Ia mot nghiém
x=3= f (5)=0= x=5la mot nghiém
x=-3= f (-1)=0= x=-1la mot nghiém
Vay f(x)cd it nht 1a 3 nghigm
Cau 36. (Pé thi HSG 7 truwong THCS Ly Tw Trong 2018 - 2019)
Cho da thue f(x) =2016.x" —32. (25k +2) x? +k? =100 (v&i k 1a s6 thuc duong cho truéc). Biét da
thac f(x) co ding ba nghiém phén biét a, b, ¢ véi (a<b<c). Tinh hiéu cua a—c
Loi giai
Ta thay da thuc f(x) néu c6 nghiém x = a (a khéc 0) thi x = —aciing 1a mot nghiém caa f (x) nén
f (x) c6 2m nghiém
Ma da thuc f (X) co diing ba nghiém phan biét nén mét trong ba nghiém sé bang 0. Thay x =0 vao
da thtc di cho ta duoc: k> —100=0nén k =10 (vi k duong)
Véi k=10taco f(x)=2016x" —8064x* = 2016x>.(x* —4) =0
Tu do f(X)séco 3 nghiém phanbiétla a=-2;b=0;c=2nén a-c=-4
Cau 37. (Pé thi HSG 7 truong Nguyén Khuyén 2015 - 2016)
Cho da thuc A=11x"y*z* + 20x%yz —(4xy22 ~10x%yz +3x*y®z? )— (2008xyz2 +8x4y322)

a)Xac dinh bac cua A’
b)Tinh gia tri cia Anéu 15x -2y =1004z
Loi giai
a) A=30x%yz —4xy’z —2008xyz> = Acé bac 4
b) A=2xyz(15x -2y —1004z) => A=0néu 15x—2y =1004
Cau 38. (P& thi HSG 7 — Huygn Yén Lac 2019 2020) ﬂ ,
Tinh tong cac hé so cia cac hang tir cia da thirc nhan dugc sau khi da khai trién va viét da thuc P(x)

L .4 2 2012

dudi dang thu gon, bict P(x) = (IO.X — 7X — 4)
Loi giai
Téng céc hé sb cua cac hang tur cua da thirc nhan dugc sau khi da khai trién va viét da thirc P(x)
dudi dang thu gon bang gia tri cta da thirc P(x) tai x=1 Ta c6:
P(1) = (102 - 7.1 — 4) =(=1)"* =1

Vay téng cac hé sb cua céc hang tur cua da thirc nhan dugc sau khi da khai trién va viét da thuc P(x)
dudi dang thu gon 1a 1.

Cau 39. (Pé thi HSG 7 — Thi x& Chi Linh 2016 — 2017)
a) Cho da thirc f(x) = ax® + bx - 2

Xac dinh hé sb a, b biét da thuc f(x) nhan x = -1 va x = 2 lam nghiém.

b) Cho da thae A= x> —10xy +2017y* +2y va B =5x"-8xy+2017y* +3y—2018.
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Tim da thirc C = A - B. Tinh gia tri ctia da thirc C tim dugc & trén khi 2x +y = 1.
Loi giai
a) Pa thuc f(x) = ax? + bx - 2 nhan x = -1 lam nghi¢m.
= f(-1) =0 =a.(-1)? +b.(-1) -2=0 =a-b-2=0 =a=bh +2.
Pa thirc f(x) = ax? + bx - 2 nhan x = 2 lam nghiém.
= f(2)=0 =a.(2)* +b.(2) -2=0 =4a+2b-2=0
=4(b+2)+2b-2=0 =4b+8+2b-2=0 = 6b+6=0
=b =-1 =a=1.Vaya=1;b =-1
b)C=A-B
= (x2 —10xy +2017y* + 2y)—(5x2 —8xy+2017y* +3y — 2018)
= x* —10xy +2017y* + 2y —5x* +8xy — 2017y* — 3y + 2018
= —4x* —2xy—y+2018
C =—4x* —2xy—y+2018 =-2x(2x+y)—y+2018
Thay 2x + y = 1vao ta dugc C =—22X—7+2018=—(2X+ y)+2018

C=-1+2018=2017

Cau 40. (Pé thi HSG 7 — Huyén Y Yén 2019 2020)
Cho da thire Q(x) Q(X)=ax’+bx*+cx+d véi a, b, ¢ ,d €Z. Biét Q(x) chia hét cho 3 véi moi x

e Z. Chiing to cac hé sb a, b, ¢, d déu chia hét cho 3.
Loi giai

Cho da thuc Q(x) Q(X) =ax’ +bx* +cx+d

ViQ(X): 3véimoix €Z ,nén

Véi x = 0,taco Q(0)=d :3

Vé6i x = 1,tac6 Q(l) =a+b+c+d:3

mad:3 = a+b +c:3(1)

Voi x = —1,tacod Q(-1)=—a+b-c+di3madi3 =>a+b —c i3(2)

Q(1)+Q(-1)=2b :3ma(2;3)=1nénb:3

Q(1) — Q(-1)=2(a+c):3 ma(2;3)=1nénatc :3(3)

Voix=2,taco Q(2)= 8at+4b+2c+d:3

hay 7a+ (a+c)+2b+d:3
Mad:3,a+c:3,b:3nén7a:3ma(7;3)=1=>a:3
Tu (3) suy ra ¢: 3=> dpcm
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Cau 41. (Peé thi HSG 7 cip huyén )
Cho da thirc A =Xx*—5xy+5y° —3x+18y va B=-x*+3xy—-y’ —x—7

a) Tim da thuc C sao cho A—-C=B.

b) Tinh gia tri cua da thic C tim duoc o trén khi x—y=4
Loi gia

a) A-C=B=C=A-B

C =x*—5xy+5y”* —3x +18y — (—X* +3xy —y* = x—7)

C=x*—5Xy+5y° —3x +18y + X* —=3xy + y* + X +7

= 2X* —8Xy +6Yy* —2x +18y +7

b) C=2x*—8xy+6Yy” —2X +18y +7 = 2x* — 2Xy —6Xy + 6y* —2X +18y + 7

=2X(X—-y)—-6y(X—Yy)—2x +18y+7

=2X.4—-6y.4-2X+18y+7 =6X—-6y+7

—6(x—Yy)+7=6.4+7=31

Cau 42. (Pé thi HSG 7 cip huyén)
Cho cac da thuc:

AX) =2X° -3+ XP—2x + 2
B(x) = x° — 2x* + x> —5x + 3
C(x) =x*+4x3 + 3x* - 8x + 22

16
a. Tinh M(x) = A(x) — 2B(x) + C(x)
b. Tinh gia tri cia M(x) khi x = —/0,25
c. C6 gia tri nao cua x dé M(x) = 0 khong?

Loi giai

a. M(x) = A(x) — 2B(x) + C(x)

=2 A H X 2x+ 220 = 2x" + X = B5x + 3) + x* + 4x® + 3x* — 8x + 4%

= (2x% -2x%) + (X + 4xY) + (= 43 +4x3) + (X% — 2x% +3X7) + (-2x +10x-8X) + 2- 6 + 4%

=5x* + 2%° + 3
16

b. Tinh gia tri caa M(x) khi x = —/0, 25

Thay x = —/0,25 vao bidu thie M(x) ta duoc:
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5.( —/0,25 )" + 2(—/0,25 )2 + %

=0,3125+05 + 3
16

=1
z 4 2 3
c. Taco: M(x) =5x" + 2x° + %

:5(x“+2£x2+i+i—1
5 25 16 5

1 1
=5(x*+=)" ——
( 5) 80

1 1
M(X)=0= 5(x*+=)>’—— =0
(x) ( 5) 20

3
&S X =—— (Voli
20( )

Vay khéng c6 gia tri nao ctia x & M(x) =0
Cau 43. (Pé thi HSG 7 huyén Tinh Gia)
Cho hai da thirc: f(x) = ax? + bx + ¢ vag(x) = cx* + bx + a

Chung minh rang: Néu f(xg) = 0 thi g(i) =0 (voi x,#0)
X

0

Loi gii
Ta co: f(Xo) =0 = ax¢® + bxg+ ¢ =0
2 2
oLy = C(LJ PN P A . . S P
XO 0 XO XO XO XO XO

Cau 44. (Pé thi HSG 7 Huyén Duy Xuyén )
Cho da thicf (x) =ax?+bx+c , xac dinh a, b, ¢ biét f(-2)=0; f(2)=0 vaa la sé I6n hon ¢ ba

don vi.

Loi gidi
Taco f(—2)=0 = 4a—2b+c=0
f(2)=0 = 4a+2b+c=0vaa—c=3
Suyra:4db=0=b=0
Tu8a+2c=0vaa-c=3= azg ; c=—%

Cau 45. (Dé thi HSG 7 Huyén Quan Son )
a) Phan tich da thuc sau thanh nhan ta: x*(x* —7)* —36x
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b) Chuang minh rang: B =n" —14n° —49n°®—36n ludn chia hét cho 210 véi moi neZ

Loi giai

=8

x?‘(x2 —7)2 — 36X
xz(x2 —7)2 —36}

[

[x(x2 —7)—6][x(x2 —7)+6]
X(x° =7x-6).(x*~7x+6)

(

(

(

X

I
X

X(x° =X —6x—6)(x*~x—6x+6)
X +1)[ x(x-1)-6 ](x—1)[ x(x +1)-6 |
x+1)(x2 —x—(:‘)(x—l)(x2 +x—6)

=X(X+1) (X +2)(x =3)(x —)(x - 2)(x +3)

X

X

b/ Taco: B=n’ —14n° —49n% —36n :ng(n2—7)2—36n
Theo cau a ta co:
B=n*(n?-7) ~36n=(n-3)(n-2)(n-1)n(n+1)(n+2)(n+3)

Do d6: B 1a tich ctia 7 s6 nguyén lién tiép = B:2; B:3; B:5 :B:7
Ma céc s6 2;3;5;7 d6i mot nguyén t6 ciing nhau
= B:(2.3.5.7) hay B : 210 Vi moi neZ

Cau 46. (Pé thi HSG 7 Huyén Kim Thanh )
Cho f(x) =ax’ +4x(x* 1)+8 va g(x) =x*+4x(bx +1)+c-3

Trong d6 a, b, ¢ 1a hang sb. Xéc dinh a, b, ¢ dé f(x) = g(x)
Loi giai

Cho f(x) =ax® +4x(x* ~1)+8 va g(x) =x*+4x(bx +1)+c-3

Trong d6 a, b, ¢ 1a hang sb. Xéc dinh a, b, ¢ dé f(x) = g(x)

Tach: f(x)=ax3+4x(x2 —1)+8=ax3+4x3—4x+8=(a+4)x3—4x+8
g(x) =x° —4x(bx+1)+c—3=x’—-4bx* —4x+c-3

Do f(x) = g(x)

=>f(0)=g(0)=>8=c—-3=>c=11=> g(x) =x*—4bx* —4x +8

=>f(l)=g(1)=>a+4-4+8=1-4b-4+8=>a+4b=-3(1)
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=>f(-1)=g(-1)=>-a-4+4+8=-1-4b+4+8=>-a+4b=3(2)
Trl2=>b=0a=-3

Vay:a=-3,b=0;c=11

Cau 47. (Pé thi HSG 7 PGD Kim Thanh)
Cho da thirc f(x) = ax? + bx + ¢. Ching minh rang néu f(x) nhan 1 va -1 1a nghiém thi ava c 1 2 s6
d6i nhau.

Loi giai
1 langhiém cua f(x) =>f(1)=0haya+b+c=0(1)
-1 1a nghiém cua f(x) =>f(-1) =0 haya-b +c =0 (2)
Tr(l)va(2)suyra2a+2c=0=>a+c=0=>a=-C
Vay a va c 1 hai sb d6i nhau.

Cau 48. (Pé thi HSG 7 huyén THAI THUY)
Cho cac da thic : A = Xyz—xy2 -xz% B = y3 + 2%,

Chung minh rang néu x —y — z = 0 thi A va B 14 hai da thtrc d6i nhau.
Loi giai

*Cach1: Vix—-y-z=0=x=y+z

Taco: A =x(yz—-Y -2 =(y+2)(yz-y* - 79

=Vz2-y -y +yt-yz-7*=-y - 7*=-B.

Do d6 A va B 14 hai s6 ddi nhau.

*Cach2: Vix—-y-z=0=>Xx-y=2z,X—-2=Y.

XétA+B  =xyz—xy?-xz22+y + 22 = xyz — (xy* - V°) - (x2* - Z°)
=Xyz - YA(X—y) - 2°(x —2) =Xyz - Y’z - 2’y = yz(X — y - 2)
=yz.0=0.

Vay A va B 14 hai s6 d6i nhau.

Cau 49. (Pé thi HSG 7 huyén THAI THUY)
Cho a, b, ¢ 1a cac hang sb. Hay thu gon cac don thire sau va xac dinh bac caa ching:

5

1. M:{—%(a—l)ﬁy“zz} .

2. N = (ab*xy’z"™")(-b’cx*z" ™).

Loi giai
1 |
1. M=| —=(a=1)x%*'z2? | =——(a-1)°x°y?z"°
{2( )X’y } 32( )" Xy

-Néua=1thi M =0 = M khéng c6 bac.
-Néu a # 1 thi bac cia M 1a 45.
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2. N =(ab*xy’z"")(-b’cx*z" ") = —ab°c.x’y’z°
- Néu mot trong ba sba,b,c béng 0 = N =0 = N khong c6 bac.
Néua,b,c#0=BaccuaN béng 13.

Cau 50. (Pé thi HSG 7 huyén THAI THUY)
Cho da thuc f(x) thoa man : x. f(x - 2011) = (x - 2012) . f(x) .

Chuang minh riang da thire f(x) ¢6 it nhat hai nghiém khac nhau
Loi giai
* Vi x =0taco-2012 . f(0) = 0.f(- 2011) = 0 hay f(0) = 0, vay da thac cé 1 nghiém x = 0.
* /i x = 2011 ta c6 2011 f(2011- 20111) = (2011-2012) f(2011)
Nhu vay -1 f(2011) = 2011.(0) = 0, nén f(2011) = 0
Vay da thtrc ¢6 1 nghiém x = 2011
Tir day suy ra diéu can chang minh

Cau 51. (Pé thi HSG 7 huyén THAI THUY)
Cho da thue f(x) = ax? + bx + ¢

1. Biét f(0) = 0, f(1) = 2013 va f(-1) = 2012. Tinh a; b; ¢

2. Chang minh rang néu f(1)= 2012; f(-2) = f(3) = 2036 thi da thuc f(x) v nghiém.
Loi giai

1. Tinh duogc 0 = f(0) = c ; 2013 = f(1) = a+b+c va 2012 = f(-1) = a-b+c

Tinh dwoc: a+b=2013vaa-b=2012

Tinh duoc: 2a = 4025 va tinh dugc a = % b= %

Két luan: a =$;b :% vac=0

2. Tinh dugc: 2012 =f(1) =a+b+c (1)

2036 =f(-2) =4a-2b+c (2)

2036 =1(3)=9+3b+c (3)

Tr(l)va(2)coa-b=8 (4)

Tr(2)va(3)c6a+b=0 (5

Tur (4) va (5) tim dugc a=4; b = -4 va tim dugc ¢ = 2012.

Nhu vay f(x) = 4x? - 4x +2012=.......... =(2x—1)>+2011>0 V x
Két luan: Da thuc vo nghiém

Cau 52. (Dé thi HSG 7 huyén KIEN XUONG)
1. Chtirng minh rz‘i’ng néu gia tri cua biéu thirc f(x) = ax® + bx + ¢ chia hét cho 2011 Vx € Z, (a, b, ¢
€ Z), thi cac hé so0 a, b, ¢ déu chia hét cho 2011.

2. Chtrng minh da thuc 2x%+3x +5 khong c6 nghiém.

50



GIAO VIEN: LE THI NGA- THCS TAY HO

Lo giai
1. Lap ludn dugc [x—1]+2 > 0.
Nén [x-1+2|=3 = |[x-1}+2 =3 = [x-1}=1

=X-1=1hoacx—-1=-1=x=2 hoacx=0.

Vayx=2;x=0
a b.c
2. Goi 3 phan sb can tim lan luot 1a =;—:= thitaco
X'y z
3+_+_=1ivaE=9=E;K=X=E
70 3 4 55 1 2
a b ¢
ax by c.z x Y 7z
o> —i—=—1t=-i1- > L =2=%t
35 41 52 3 4 5
5 1 2
Theo tinh chat day ti s6 bang nhau ta c6
a b c abc 11
x_Y_z_ Xy z 70 1 _a_3b 4c_ 5
345 345 71 7 Tx 3By 7z 14
5 1 2 51 2 10
Vay3phan500ant|mlaiﬂi
35'7 14

Cau 53. (Pé thi HSG 7 huyén TIEN HAI)
Cho hai da thic: A(X) = x° - 2x3 + 3x* - 9x* + 11x - 6

B(x) = 3x* + x° - 2(x® + 4) - 10x* + 9x
1. Tinh C(x) = A(x) - B(x)
2. Tim x dé C(x) = 2x + 2
3. Chung to rang C(x) khdng thé nhan gia tri bang 2012 véi moi xe Z.

Loi giai
1. Taco: A(X) =x° +3x*- 23 - 9x° + 11x - 6

B(x) = x° + 3x* - 2x* - 10x* + 9x - 8

= C(X) = A(X) - B(X) = X* + 2x + 2
Vay: C(X) = X? + 2x + 2
2.C(X)=2x+2 = X*+2x+2=2x+2
= X*+2x+2-2x-2=0
= x°=0=x=0

Vay dé C(x)=2x +2thix=0
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3. Gia s C(x) = 2012 = X%+ 2x + 2 = 2012 = x? + 2x = 2010 = Xx(x + 2) = 2010
Véi xeZ, do 2010 1a s6 chin nén x(x + 2) 1as6 chin = x hoic x + 2 1a s chan

Ma x va x + 2 hon kém nhau 2 don vi nén ching cuing 1 s6 chan.

= X(X +2):4.

Nhung 2010 khong chia hét cho 4= C(x) # 2012

Vay C(x) khong thé nhan gié tri bang 2012 v&i moi xe Z.

Cau54. (D& thi HSG 7 huyén Kim Thanh 2016-2017)

Xéc dinh téng cac hé s6 cua da thirc f(x)=(5-6x+x? )2016 (5+6x+x? )2017

Loi giai
Vi tong cac hé s6 cua da thirc f(x) bang f(1). Ma da thirc

f(x)= (5—6x + x2)2016 .(5+6x + x2)2017
2016

¢6 f(1)=(5-6.1+1%)" . 5+6.1+1%)

=0.(5+6.1+22) =0

Vay da thirc da cho c6 tong cac hé s6 bang 0

Cau55.  (Pé thi HSG 7 huyén Chi Linh 2017-2018)
Cho hai da thuc: P(X) =x"-2x3+3x* —9x* +11x -3 va

Q(x)=3x"+ x*— 2x° - 11-10x* + 9x.
Biét rang G(x)— 2x*+Q(x)=P(x).Tim da thuc G(X).

Laoi gidi
G(x)=P(x)-Q(x)+2x’
=(x°—2x+3x" —9x” +11x —3)— (3x* + x* —2x° ~11-10x” +9x ) + 2x°
=3x°+2x+8
Vay G(x)=3x*+2x +8.

Cau56.  (Pé thi HSG 7 huyén Kim Thanh)
Cho da thirc A =2x*—-10xy+2016y°+y va B=5x*—7xy+2016y*+7y—2016

1) Tim da thuc C sao cho A + C =B.

2) Tinh gié tri cua da thtrc C tim dugc & trén khi X +y =2
Loi gidi

1) Taco:A+C=B=C=B-A

C= (5x2 —7Xy +2016y* + 7y — 2016) - (2x2 —10xy +2016y° + y)
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=5x% —7xy +2016Yy° + 7y — 2016 — 2x* +10xy — 2016y° -y
=3x% +3xy + 6y — 2016

2) Taco: C=3x"+3xy+6y—2016 =3x(x+y)+6y—2016
=3X.2+6y—2016

=6X+6y—2016=6(x+Yy)—2016

=6.2—-2016 =12-2016 = —-2004

Cau57. (Peé thi HSG 7 huyén Chi Linh 2016 - 2017)

a) Cho da thirc f(x) = ax® + bx - 2

Xéc dinh hé s6 a, b biét da thue f(x) nhan x = -1 va x = 2 lam nghiém.

b) Cho da thitc A =x? —10xy + 2017y’ +2y va B =5x*—8xy+ 2017y’ + 3y —2018.

Tim da thirc C = A - B. Tinh gia tri ctia da thuc C tim dugc ¢ trén khi 2x+y =1.
Loi giai

a) ba thirc f (X) =ax’ +bx —2 nhan x = -1 1am nghiém.

f(-1)= 0=a(-1) +b(-1)-2 =0=a-b-2=0=a=b+2

Da thie f(x)=ax’+bx—2 nhan x =2 lam nghiém.
f(2)=0=a(2)" +b(2)-2=0=4a+2b-2=0

4(b +2)+2b-2=0=4b +8 + 2b—-2=0=6b+6=0
=b=-1=a=1.Vaya=1;b=-1

b)C=A-B

=x* —10xy +2017y” + 2y—(5x2 —8xy +2017y° +3y—2018)
=—4x* —2xy -y +2018

=—2x(2x+y)—-y+2018

Thay 2x+y =1 vao ta dugc C=-2x-y+2018

Thay 2x+y =1 vao ta dugc C=-1+2018=2017

Cau 58. (P& thi HSG 7 - Thi xi SAm Son - 2012 -2013 )
Cho 2 da thic f(Xx) =x*+ mx +n vd g(x) =Xx*+ px + @

Biétrang 3x,,X, saocho: f(x,) — g (x;) =0; f(x,) — g(x,) =0
Chang minh : f(x) = g(x) vx.
Loi giai
Tur gia thiéttaco :
(m-p) x,+ (n-q)=0 ()
(m-p)x,+ (n-q) =0 (2)
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Tu(1);(2) taco: (m—p).(x,—x,) =0
ma X, # X, bugc m—p =0suyra m=p
Thay vao (1)taco n=q
Vay f(x) = g(x)Vx

Cau 59. (Pé thi HSG 7 - Huyén Thach Thanh - 2014 - 2015)
Tim da thac M, biét: M +(5x2 — 2xy) =6X" +9xy -y’

Loi giai
Taco:

M=6x’+ 9xy — y*— 5x*+ 2xy
=x’+ llxy — y°

Cau 60. (Pé thi HSG 7 huyén Thach Ban 2016 -2017)
Tim da thic A biét: A — (3xy — 4y*) = x*— Txy + 8y’

Loi gidi
Taco: A — (3xy — 4y2) = x>~ 7xy + 8y’

A =x"— Txy + 8y’ + (3xy - 4y2)
A = x°— 4xy + 4y°

Cau 61. (Pé thi HSG 7 huyén KIEN XUONG 2019-2020)

3
Cho da thuc M(x)= X——lx“+1x2+ 1x - —£x4+ x2 4+ 2%
2 2 2 3 2 3

Thu gon va chiing minh M(x) ludn nhan gia tri nguyén véi moi s6 nguyén x.

Loi giai

3 2
Suy ra M(x):%—x?

x* x2 1
Tac: M(X)=2-—2—==xx(x-1
aco: M(x) 5 2xx(x )

Vi x 1a sb nguyén nén x,x —1 1 hai s6 nguyén lién tiép
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Suy ra x.(x —1) chia hét cho 2
Vay M(x) nhan gié tri nguyén véi moi s6 nguyén x.

Cau 62. (Pé thi HSG 7 huyén QUYNH PHU 2019-2020)
Tim da thac A biét: A — (3xy — 4y2) =x" —7xy+8y’

Loi giai
Ta co: A7(3xy74y2) =x*—Txy +8y’
A =x*—7xy+8y? +(3xy—4y2)

A =x* —4xy +4y°

Cau 63. (Pé thi HSG 7 huyén VU NHU' 2019-2020)
Cho hai da thuc : P(x)=x"-2x"+3x*-9x* +11x -6

Q(x)=3x"+x°—2(x’ +4)-10x" +9x
bat H(x)=P(x)-Q(x)
a) Chimg minh da thac H(x) khong cé nghiém
b) Chiing to rang: H(X) = 2008 voi Vx e Z
Loi gii
a) Thua gon ta dugc H(x):x2+2x+2=(x+l)2+1
do (x+1)° >0vx nén (x+1)" +1>1>0vx
Suy ra H(x) khong c6 nghiém.
b) Taco: H(X)=x*+2x+2=X(X+2)+2
Gia strton tai x e Z dé H(x)=2008
= X(X+2)+2=2008 = X (X +2) = 2006
— X hodc x+2 chia hét cho 2= x va x+2 chiahétcho 2.
Suy ra x(x+2) chia hét cho 4 tiic 1a 2006 chia hét cho 4 (0,25¢)
Mau thuan , vi 2006 khéng chia hét cho 4 , diéu gia sir 1a sai (0,25d)
Vay H(x)#2008 véi VxeZ.

Cau 64. (Pé thi HSG 7 huyén KIEN XUONG 2007-2008)
Cho cac da thuc

f(x):x4—3x2+x—l g(x)zx4—x3+x2+5.

55



GIAO VIEN: LE THI NGA- THCS TAY HO

Tim da thuc h(x) sao cho
a) f(x)+h(x)=g(x)
b) £(x)+g(x)-2h(x)=0
Loi giai
a) h(x)=—x"+4x"-x+6

b) h(X)=X4%X3X2%X+2

Cau 65. (Pé thi HSG 7 huyén YEN MO 2019 - 2020)

Cho da thic A(Xx) = X+ X2+ X3+ +x2 +x19,

a) Ching minh rang x = -1 la nghiém cua A(x)
b) Tinh gid tri cua da thac A(X) tai x =%
Loi giai
8) A(-1)=(-1)+(-1)" +(-1) +..4(-2)” +(-1)”
=—1+1+(-1)+1+(-1)+..(-1)+1=0

Vay x =-1 la nghiém cua A(x).

b) Thay X:%VéodathfrcA tacod A:%+%+%+...+%+2—;+%
1 1 1 1 1 1 1 1 1 1 1
=2A=2 §+§+§+...+F+F+W = +E+?+§+...+ZE+W
1 1 1 1 1 1 1
= 2A = E+§+§+...+F+F+ﬁ _W
1
:2A:A+1_W
1
:>A:1_W

Cau 66. (Pé thi HSG 7 huyén Thanh Oai -5)

Cho biét (x—1).f (x) =(x+4).f(x+8) véi moi x. Ching minh rang f(x) c6 it nhat 2 nghiém
Loi gidi

Vi (x=1)f (x)=(x+4).f(x+8) voi moi x nén:

+khi x =—4 thi -5.f (—4)=0.f(4)=f(-4)=0.vay x=—-4 la 1 nghiém cua f(x)
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+khi x =-12 thi -13f(-12)=-8f(—4) =f(-12)=f(—4)=0. vay x=-12 la 1 nghiém cua
f(x)
Do d6 f(x) co itnhat 2 nghiém la -4 va —12

Cau 67. (D& thi HSG 7 huyén Thanh Oai -6
Chung minh da thitc x* +4x +10 khéng c6 nghiém.

Loi gia
X2 +4x+10= X +2X+2X+4+6
=(x+2)" +6>0 véi moi x.
Do d6 da thirc x>+ 4x+10 khéng ¢ nghiém

Cau 68. (Pé thi HSG 7 huyén Thanh Oai - 8)
Cho céc da thic P(x)=3x"—x’+4x*+2x +1; Q(Xx)=-2x*—x*+x-2.

a)Tinh P(x)+Q(x)
b)Tim da thirc H(x)biét Q(x)—H(x)=-2x"-2.
c)Tim nghiém cua da thuc H(x)
Loi giai
a) P(x)+Q(x)=3x"—x*+4x* +2x +1-2x" —x* +x -2 =x* = x* +3x* +3x -1
b) H(X)=Q(Xx)+2x" +2 =-2x*—x*+x—2+2x"* +2=—X*+X
) H(x)=—x*+x = x(1-x)=0=x=0; x=1

Cau 69. (Pé thi HSG 7 huyén Thanh Oai - 9)
1) Cho hai da thuc:

A =5xy* + 6x — 3x%y + Ty* +1
B=5x + 13xy° + 3y’ — 6x’y + 5
Tinh A+B; A-B

2) Cho da thue f(x)=(m-2)x+2m-3
a) Tim nghiém cua f (x)khi m = 1.
b) Tim gid tri cua m khi f(x)c6 nghiém la —4.

c¢) Tim gia tri cua m khi f(x) c6 nghiém nguyén, tim nghiém nguyén do.
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Loi giai

1) A + B=18xy* — 9x%y + 10y’ + 11x + 6 ;A — B=-8xy’ + 3x’y + 4y*’+ x — 4

a) khi m = 1:

f(x)=(1—2)x+2.1—3:—x—1

vay nghiém cua f(x) 1a -1 khi m=-1
b) khi f(x)cé nghiém la —4 taco :
(m-2)(4) +2m -3 =0
2m+5=0

5
m==
2

vay : m—E
. . 2

c) f(x)co6 nghiém khi: f(x)=0
(m-2)x+2m-3=0

(m - 2)x = —2m + 3
+Néum -2 =0=m =2

ta duoc: 0.X =—1<0v0 Ii, f(x)khdng c6 nghiém.

+Néum — 2#0 = m=2
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x nguyénkhi:m — 2e U(1) = {-1 1}.
m-2=-l=>m=1=>x=-2—(-1)=-1

m-2=1l=m=3=>x=-2-1=-3
Vay: m = 1thi x = —1lva m = 3thi x = -3.

CAau 70. (P& thi HSG 7 huyén Vinh Bio 2017-2018)
Cho hai da thic: f(X)=(x-1)(x+3) va g(x) =x*—ax*+bx—3

Xac dinh hé sé a;b cua da thirc g(x) biét nghiém cua da thtc f(x) ciing 1a nghiém cua da thirc g(x)

Loi giai
Cho hai da thuc: f(X) =(X-1)(Xx+3) va g(x) =x®—ax®+bx-3

Xéc dinh hé s6 a;b caa da thuc g(x) biét nghiém cua da thuc f(x) ciing 13 nghiém cua da thc g(x)

Taco: f(X)=(X-1)(x+3)=0 < x=1 x=-3

Nghiém cua f(X) ciing 1a nghiém cua g(x) = x*—ax® +bx—3 nén:
Thay x =1 vao g(Xx) tacé: 1-a+b—-3=0

Thay x=-3 vao g(Xx) tacé: 27-9a-3b—-3=0

Tir d6 bién d6i va tinh dwoc: a=-3; b=-1

Cau 71. (P2 thi HSG 7 huyén KON TUM, 2017 — 2018)
. Tim da thic A biét: A—(3xy—4y?) =x* —7xy+8y?.

Loi gidi
. Taco: A—(3xy—4y*) =x*—7xy+8y>.
A = (3xy —4y?) + x> —7xy +8y°.
A =X +4xy + 4y°.

Cau72. (D& thi HSG 7 TX CHI LINH 2016-2017)
a) Cho da thirc f(x)=ax*+bx—2

Xac dinh hé s6 a, b biét da thic f(x) nhan x = -1 va x = 2 lam nghiém.

b) Cho da thirc

A =x?* -10xy +2017y* + 2y va B =5x*—8xy +2017y* +3y —2018.

Tim da thic C = A - B. Tinh gia tri cua da thirc C tim duoc ¢ trén khi 2x +y = 1.

Loi giai
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a)Da thic f(x)=ax?+bx—2 nhan x = -1 lam nghiém.

= f(-1) =0 =a.(-1)2 +b.(-1) -2=0 =>a-b-2=0 =a=b + 2.
Pa thirc f(X) = ax2 + bx - 2 nhan x = 2 lam nghiém.

= f(2)=0 =a.(2)* +b.(2) -2=0 =4a+2b-2=0
=4Mb+2)+2b-2=0=4b+8+2b-2=0 = 6b+6=0
=>b=-1=a=1Vaya=1,b=-1

b)C=A—-B=x*-10xy+ 2017y’ + 2y—(5x2 —8xy +2017y? +3y—2018)
=x% —10xy + 2017y* + 2y —5x* +8xy — 2017y* —3y + 2018
=—4x* —2xy -y +2018
C=—-4x*-2xy—y+2018=-2x(2x+y)—y+2018
=-2X-Yy+2018=-1+2018 = 2017

Cau 73. (Dé thi HSG 7 huyén VINH BAO 2017-2018)
b) Cho hai da thuc: f(X) =(X-1)(X+3) va g(x) =x°—ax’+bx-3

Xac dinh hé sé a;b cua da thirc g(x) biét nghiém cua da thtc f(x) ciing 1a nghiém cua da thic g(x)

Loi giai
HS biét tim nghiém cua f(X) =(X-D)(X+3)=0 & x=1, x=-3
Nghiém cua f(X) ciing 1a nghiém cua g(x) = x*—ax® +bx—3 nén:
Thay x=1 vao g(x) tacé: 1-a+b—-3=0
Thay x=-3 vao g(X) tacé: 27-9a-3b—-3=0
Tur d6 HS bién d6i va tinh duoc: a=-3; b=-1

Cau 74. (Pé thi HSG 7 huyén THAI THUY 2015-2016)
a) Cho f(x)=ax’+bx+c, véia, b, c eZ. Biét f(-1); f(0); f(1) déu chia hét cho 3. Chitng minh
rang a, b, ¢ déu chia hét cho 3.

b) Cho da thirc B(X)=1+X+x*+X>+ ...+ x* + x'® . Tinh gia tri ctia da thtc BOX) tai X= 5

Loi gii
a) Taco: f(0)=c;f(1)=a+b+c;f(-1)=a-b+c

+)f(0):3=c:3
H)f@):3=a+b+c:3=a+h:3 (1)
+)f(-1):3=a-b+c:3=a-b:3 (2)

T (1) va(2)Suyra(a+b)+(@a-b):3=2a:3=a:3vi(2;3)=1=hb:3
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Vaya,b, c déu chia hét cho 3

. 1. . . ..
b) Véi x = E thi gia tri cia da thuc

B—1+1+i+i+ + L + L + L 28—2(1+1+i+i+ + L + L + L J
22 53 7 598 5,99 5100 2 922 93 298 599 ' ,100
=2+1+=+ +i+ +L+ L
22 3 298 599
1 1 1 1 1 1 1
=2B=(l+=+——F+-F+...+ + + )+2 - —=
22 53 298 599 © ©100 2100
1 1
2 2
N 1

Cau 75. ( Pé thi HSG 7 huyén YEN LAC)
Tinh tong cac hé s6 clia cac hang tir cia da thire nhén dugce sau khi dé khai trién va viét da thire P(x)
dudi dang thu gon, biét P(x) = (10x? — 7x — 4)***2

Loi giai

Téng cac hé sb cua cac hang tur ctia da thuc nhan dugc sau khi da khai trién va viét da thuc P(x)
dudi dang thu gon bang gia tri cia da thirc P(x) tai x=1

Taco: P(1) = (10.12 _71_ 4)2012 :(_1)2012 -1

Vay téng céc hé s cua cac hang tir cia da thirc nhan dugc sau khi da khai trién va viét da thirc P(x)
dudi dang thu gon 1a 1.

Cau 76. (Pé thi HSG 7 huyén Y YEN 2015-2016)

Cho da thic Q(x) =ax®+bx’+cx +d vdia, b, ¢ ,d €Z. Biét Q(x) chia hét cho 3 véi moi x e Z.
Churng to cac hé so6 a, b, ¢, d déu chia hét cho 3.

Loi giai
ViQ(x) : 3vdimoix €Z ,nén
Véoix=0,tacé Q(0)=d :3
Voix=1,tac6 Q(l) =a+b+c+d:3
mad:3=>a+b+c:3(1)
Véoix=-1,tacé Q(-1)=-a+b-c+d:3
mad:3=>-a+b-c:3(2)
Q(1)+Q(-1)=2b i3ma(2;3)=1nénb:3

Q(1) — Q(-1)=2(a+c):3 ma(2;3)=1néna+c:3(3)
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Véix=2,tacod Q(2)= 8at4b+2c+d:3

hay 7a+ (a+c)+2b+d :3
Mad:3,a+c:3,b:3nén7a:3ma(7;3)=1=>a:3
Tu (3) suy ra c: 3=> dpecm

Cau 77. ( Dé thi HSG 7 Truong NGUYEN CHICH 2017-2018)
Tim da thitc M biét rang : M +(5x2 —2xy) =6x"+9xy—y’. Tinh gi4 tri cia M khi x, y théa man

(2x=5)"" +(3y +4)

2020

<0.
Loi gidi
M +(5x2 —2xy) =6X° +9xy —y* = M =6Xx> +9xy — y* —(5x2 —2xy)

= M=6x*+9xy -y’ —5x*+2xy = x> +11xy -y’

2X _ 5 2018 >
Taco: {E o = (2x-5)"" +(3y+4)"™ >0
3y+4 >0

Ma (2x-5)"" +(3y+4)"° <0 = (2x-5)"" +(3y+4)"" =0
2018 X = §
(x-s™=0_ =3
= B 4 Thay vao ta duoc
(3y+4)"" =0 y= -3

2 2
M= E +11§(—£) - __4 :E-Q-E :L]'Sg
2 2 3 3 4 3 9 36

Cau 78. ( Pé thi HSG 7 huyén GIA VIEN 2016-2017)
Cho da thuc: A = %xzy.(—nyz)2 +3x%y°.(x%y?)

Thu gon da thirc A rdi tinh gié tri ciia da thirc A tai x; y thoa man:
(x—2)®+|y+1=0

Loi giai
HSTL

Cau 79. (Pé thi HSG 7 huyén ..Q2) ..... 2017-2018)
Tim nghiém nguyén duong cta phuong trinh X+Yy+2z=Xyz.

Loi giai
Vi X;y;z nguyén duong nén ta gia St 1< X <y>7
Theobairal= i+i+ igiz +i2 +i:i

yz yx zx x> x* x* x°
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=>x’<3 =>x=1

Thay vao dautaco 1+y+z=yz

=>y-yz+1+z=0

=y(1-z)-(1-z)+2 =0

=(y-1)(z -1)= 2

Truonghopl y-1=1=y=2vaz-1=2=2z=3
Truonghop2 y-1=2=y=3vaz-1=1=2z=2
Vay c¢0 hai cap nghiép nguyén thoa man (1;2;3); (1;3;2)

Cau 80. (Pé thi HSG 7 huyén VINH BAO 2018)
Cho hai da thirc: (X)=(X-2)(x+3) va g(x) =x°—ax*+bx—3

Xac dinh hé sé a;b cua da thirc g(x) biét nghiém cua da thtc f(x) ciing 1a nghiém cua da thirc g(x)

Loi giai
HS biét tim nghiém cua f(X) =(X-1)(Xx +3)=0 & x =1, x=-3
Nghiém cua f(X) ciing 1a nghiém cua g(x) = x*—ax® +bx—3 nén:
Thay x =1 vao g(Xx) tacé: 1-a+b—-3=0
Thay x=-3 vao g(X) tacé: —-27—9a—3b—-3=0
Tur @6 HS bién d6i va tinh duoc: a=-3; b=-1

Cau 81. (Pé thi HSG 7 huyén Ngoc Lic 20.. -20...)
Cho da thac: A(X)=1+X+X* +X° +...4+ X" + X%

a) Chitng minh rang: x = —11a nghiém cia da thirc A(X).
b) Tinh gid tri ciia da thirc A(X) tai X = %

Loi giai
a.Taco: A(=1)=1+(-1)+(-1)" +(-2) +...+(-1)" +(-1)"™
=1+(-1)+1+(-1)+...+(-1)+1=0 (vi c6 50 56 1 va 50 s6 -1)

Suy ra x =-1 la nghiém cua da thirc A(X).

b. Vi X:% thi gia tri cua da thuc A:1+%+%+%+...+%+2%+2%
1 1 1 1 1 1 1 1 1 1 1
:>ZIA:2'(1+§+?+§+'"+F+F+ﬁj =2+1+§+?+§+'"+F+F
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1 1 1 1 1 1 1
N e
1
= :2/\ = /\ + :2 — EEEERY
1
= A=2- EEIBE;

Cau 82. (Pé thi HSG 7 Kim Thanh 2016-2017)
L 2 e , 512016 512017
Xac dinh tong cac hé s6 ciia da thirc f(x)=(5-6x+x*)" .(5+6x+x*)
Lo giai
Vi tong cac hé s6 cuia da thie f(x) bang f (1) . Ma da thirc
017

f(x)=(5-6x+x2)" .(5+6x+x%)

2017

¢6 f(1)=(5-6.1+12)" .(5+6.1+1%)

2017

:0.(5+6.1+12) =0

Viy da thirc da cho c6 tong cac hé sé bang 0.

Cau 83. (Pé thi HSG 7 Kinh Mén 2017-2018)
Cho biét (x—1).f (x)=(x+4).f(x+8)veéi moi x. Ching minh rang f (x) cé it nhat bon nghiém.

Loi gidi
Vi da thue (x—1).f (x)=(x+4).f (x +8)dung véi moi x nén
*) Vi x =1 thitaco: (1-1).f(1)=(1+4)f(9)

= 0f(1)=5f(9)
=f(9)=0

Suy ra x=9 1a 1 nghiém cua da thuc f (x)

%) V6i x =—4 thitaco: -5f (—4)=0f(-4)=f(-4)=0

Suy rax =—4 la 1 nghiém cua da thirc f (x)

) Véi x=9 thi taco:8F(9)=13F (17)=F(17)=0 (vi f(9)=0)
Suy ra x=17 1a 1 nghiém cua da thuc f(x)

) V6i x =17 thi ta co: 16.f (17)=21f(25) = (25)=0 (vi f(17)=0)
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Suy ra x =25 la 1 nghiém cua da thic f(x)
Vay da thirc f(x)co it nhat 4 nghiém 129 ; - 4; 17; 25

Cau 84. (Pé thi HSG 7 huyén Thanh Oai - 4)
Ching minh rang da thic: f(x)=—4x* +3x*—2x* +x -1 khong c6 nghiém nguyén.

Loi giai
Néu da thic f (x) =—4x* +3x° —2x* +x —1 c6 nghiém thi nghiém d6 la uéc cua —1.
Mat khac U (-1)={+1} Taco: f(-1)=-11=0, f(1)=-3=0
Vay da thtrc da cho khong c¢6 nghiém nguyén

Cau 85. (Pé thi HSG 7 Huyén Yén Lac 2014-2015)
Tim mo{t nghiém cua da thiic P(X) = x*+ax*+ bx + c. Biét rang da thirc c6 nghiém va

a+2b+4c:—l.
2

{3

:1+l-(a+2b+4c):
8 4

Loi giai

= P[%j =0 nén da thue P(x) c6 mot nghiém la x = %

Cau 86. (Pé thi HSG 7 Huyén Tam Dwong 2016-2017)
Cho da thirc f(x) = 2016.x*— 32(25k + 2)x*+k*— 100 (véi kla sé thuc duong cho truéc).

Biét da thuc f(X) c6 ding ba nghiém phén biét a, b, c(véi a < b < ¢). Tinhhieucua a — c.
Loi giai
Ta thiy da thuc f(x)néu c6 nghiém x = a (a khac 0) thi X = —a ciing 14 mot nghiém cua

f(x), nén da thirc f(x) c6 2m nghiém

Ma da thirc f(x) c6 ding ba nghiém phan biét nén mot trong ba nghiém s& bang 0. Thay x = 0
vao da thure da cho ta duoc:

k? - 100= 0 nén k = 10 (vi k duong).
V6i k =10 taco f(x) = 2016.x" — 8064.x* = 2016x°. (x* - 4).
Turdo f(x) s&céd3nghiémphanbiétlaa = -2;b =0vac = 2néna —c = — 4.

Cau 87. (Peé thi HSG 7 Huyén Qué Son 2012-2013)
Cho B = x® 3 —-2014x%" +2014x*" —2014x*™ +....—2014x°* + 2014x -1
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Tinh gi4 tri caa biéu thic B vé&i x = 2013.(x—3)5 = 4(x—3)3 .
Loi gidi
Thay 2014 bing x +1 ta duoc:

=X (X +Dx? + (X + DX — (X + D)X + ... — (X +DX* + (X +D)x -1

2013 ,,2013 _ ,,2012 2012 2011

=X X202 x212 py20 XX +x—1=x-1
Thay x =2013 duoc A=2013-1=2012.

Cau 88. (Pé thi HSG 7 Huyén Hoai Nhon 2014-2015)
Cho da thuc f(X) =ax® +bx®+2014x+1, biét f(2015) = 2. Hay tinh f(—2015).

X

Loi giai
Taco: f(x) =ax® +bx® +2014x + 2015
= f(-x) =a(—x)’ + b(—x)® + 2014(—x) + 2015 = —ax" — bx® — 2014x + 2015
= f(x)+f(—x)=2 = f(2015)+f(-2015) =2
= f(-2015) =2—f(2015)=2-2=0.
Vay: f(-2015)=0.

Cau 89. (Pé thi HSG 7 Huyén Binh Giang)
Cho da thirc M = x*+7Xy +5y° —4x+8y va N =—x*+5xy+5y* —4x—16 .

1) Tim da thirc Q sao cho M - Q = N.

2) Tinh gia tri cua da thirc Q tim duoc ¢ trén khi x+y=4.
Loi gisi

1)M-—Q=N=Q=M-N

Q =X? +7xy +5y? —4x +8y — (—x* +5xy + 5y° — 4x —16)

= X%+ 7Xy +5y* —4X +8y + x> —5xy —5y* + 4x +16

=2X* +2xy +8y +16

2)Q =2x*+2xy +8y +16 = 2x(X +Yy) +8y +16

Thay x+y=4 tadugc Q=8x+8y+16

Q=8(x+Y)+16 Thay x+y=4 taduoc Q=8.4+16=48

Cau 90. (Pé thi HSG 7 Huyén Binh Giang)
Cho da thic f(x) =2x°~(m+1)x—-m.

1) Tim m biét da thirc c6 nghiém x =2.
2) V&i m vira tim dugc hdy tim nghiém con lai caa da thuc.

Loi giai
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1)Thay x = 2 vao da thuc ta dugc: f(2) =2.2° —(m+1).2-m=0

=8-2m-2-m=0=6-3m=0
=>m=2

2- Thay m=2 vao f(x) ta dugc: f(X)=2x°—3x—-2.
- XEétf(x) =0
= 2X*—3x-2=0=2x*—4x+x-2=0

= 2X(X-2)+(x—2)=0= (x—2)(2x+1) =0

= X-2=0hoac2x+1=0 = x =2 hoac x:_?l
A N -1 5 5 -1
Vay nghiém con lai la x:?:x—2:0h03c2x+120:>x:2hoac x:?

Vay nghiém con lai 12 x = ‘?1

Cau 91. (Pé thi HSG 7 Huyén Ngoc Lic 2015-2016)
Cho f(x)=ax’ +4x(x*~1)+8 va g(x) =x’+4x(bx+1)+c—3trong d6 a, b, ¢ la hing s6. Xac
dinh a, b, ¢ dé f(x) = g(x).

Loi giai
a)Tacod: 4x’-3=29=4x*=32=x’=8=x=2.

2+16 y-25 z+49 N y—-25 z+49
-16 25 -16 25

Thay vao ty 1€ thac ta dugc : 2

=>y=—-7,z=1.

Vayx —2y+3z=2-2.(-7)+3.1=19

b) Ta co : f(x) =ax® +4x(x* ~1)+8=ax’ +4x> —~4x +8 = (a+4)x’ —4x +8
g(x) = x> —4x(bx+1)+c—3=x"—4bx* —4x+c—3

Do f(x) = g(x) nén chon x bang 0; 1; -1 ta duoc:

f(0)=g(0) > 8=c-3 = ¢c=11 = g(x)=x*—-4bx*-4x+8
f(1)=g(l) > a+4-4+8=1-4b-4+8 = a+4b=-3(1)
f(-1)=g(-1) = -a—4+4+8=-1-4b+4+8 = -a+4b=3(2)
Tuw(l)va(2)suyra:b=0;a=-3.

Vaya=-3,b=0;c=11

Cau92. (P& thi HSG 7 Viét Yén 2018-2019)
Cho da thic f(x) =ax*+ax’+ax’+ax+a,
Biét rang f(1)=f(—1);f(2)=£(-2). Ching minh
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f(x) =f(—x)v(yi moi x
Loi giai

f(1)=a4+a3+a2+al+a0; f(-1)=a,—a,+a,—a +a,
Do f(l)zf(—l)nén a,+a,+a,+a +a,=a,—a,+a,—a +a,
—a,+a =-a,—a,

=a,+a =0 (D)

Tuong tu f(2)=16a, +8a, +4a, +2a, +a

f(-2)=16a, —8a, +4a, —2a, +a,

Vi £(2)=f(-2)nén 4a,+a, =0 (2)

Tr(l)va(2) =a =a,=0

Vay f(x):a4><4+212>(2+a0

f(—x) =a, (—x)4 +a, (x)2 +a,=a,x" +a,x> +a, voi moi x
Vay f(x)=f(-x)véi moi x

Cau 93. (Peé thi HSG 7 Hoing Héa 2017-2018)
Tim da thac M biét rang: M +(5x2 - 2xy) =6x"+9x -y’

Loi giai
M+(5x2 —2xy) =6X" +9xy -y’ =M =6x"+9xy -y’ —(SX2 —2xy)

=M=6x>+9xy -y’ —5x> +2xy =x" +11xy —y’

Cau 94. (Pé thi HSG 7 .... 2017-2018)
Cho 2 da thuec:

P(x) =x*+2mx +m’
Q(x)=x> +(2m+1)x+m2
Tim m biét P(1) = Q(—l)
Loi giai
P()=1+2m.1+m’ =m’ +2m+1

Q(—l):1—2m—1+m2 =m’—-2m
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X _ . 2 2 - _ __l
be P(l)—Q( 1):m +2m+1l=m"-2m<4dm=—-1=m= 2

Cau 95. (P& thi HSG 7 huyén Mii Cang Chai 2016-2017)
a) Xac dinh da thirc P(x) cd bac 2 véi hé sb cao nhat bang 1 va nhan hai s6 0;-31am nghiém

b) Cho da thire f(x), biét véi moi x,tacd : x.f(x +1)=(x+2)f(x).Chung minh ring da thic
f(x)ludn c6 it nhat hai nghigm.
Loi gidi
a) P(x) =x*+ax+b
Vi 01a mét nghiém cua da thirc, nén f(O) =b=0
—31a mot nghiém cua da thac, nén: 9-3a+0=0=a=3
Pa thirc P(x) = x* +3x 1a da thic can tim
b) V6i x =0,ta c6: 0.f(1) = 2f(0) = (0) = 0= 0la mot nghiém cua f(x)
V6i x =-2,taco: -2f (-1) = 0f(-2) = f (-1) = 0 = -Lciing la mot nghiém cua f(x)
Vay da thirc f(x) luén ¢ it nhat hai nghiém.
Cau 96. (Pé thi HSG 7 Thach Thanh 2017-2018)
Tim da thirc A biét: A—(3xy—4y2) = X" —7xy+8y?
Loi gidi

Ta co:

A—(3xy—4y2):x2 —7xy +8y°
A=x*>—Txy+8y’ +(3xy—4y2)

A= x> —4xy +4y?
Cau 97. (Pé thi HSG 7 Minh An 2016-2017)

Tim da thic bac hai biét f (x)— f (x—1)=x. Tird6 ép dung tinh tong S =1+2+3+....+n

Loi gidi
Da thuc bac hai can tim c6 dang: f (x)=ax’+bx+c(a=0)
Taco: f(x-1)= a(x—1)2 +b(x-1)+c
2a=1 a=

=
b-a=0

f(x)—f(x—l):Zax—a+b:x:{ .

NI N

Vay da thuc can tim 1a f (x):%x2 +%x+c(c la hang s6 tay )

Ap dung:
Voi x=1taco: 1= f (1)-f(0)
V6i x=2taco: 1= f (2)—f (1)
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Vé&i x=ntaco: n= f(n)—f(n—l)

2
=S8 =1+2+3+...+n=f(n)-f (0)=%+g+c—c= n(n+1)

2
Cau 98. (Peé thi HSG 7 Hoai Nhon 2014-2015)
Ayb 3 B - .
Cho da thirc f (x)=ax’ +bx +2014X+1’biét: f (2015) 2'Héy tinh f (-2015)
Loi gii

(x) =ax® +bx’ + 2014x + 2015

= f (—x)=a(—x)’ +b(—x)’ +2014(—x)+2015 = —ax® —bx® — 2014x + 2015
(X)+ f (—x)=2= f (2015)+ f (-2015)=2

= f(-2015)=2~ f (2015)=2-2=0

f (—2015)=0

Cau 99. (Pé thi HSG 7 Huyén Thai Thuy nim 2017-2018)
Cho da thuc f(x) théa man: x.f(x—ZOl 1) - (x—2012).f(x)

Chiang minh rang da thac f(x)c6 it nhat hai nghig¢m khéc nhau.
Loi giai
*V6i x =0ta c6: ~2012.f(0)=0.f(-2011)=0 hay £(0)=0, vy da thic c6 mot nghiem x =0
*V6i x=2011ta cé: 2011.f(2011-2011)=(2011-2012)f(2011)

Nhu vay —1f (2011)=2011f (0 ) =0, nén £(2011)=0

Vay da thic ¢ 1 nghiém x =2011

Tir day suy ra diéu can chiing minh.

Cau 100.(bé thi HSG 7)

Cho f(x) & ham s6 xéc dinh véi moi x thoa man dieu kién f(x,x, ) =f(x, ).f(x,) va

f(2)=10.Tinh £(32)

Loi giai
VI £(x,.x, ) =1 (x, ) £(x, ) nén:
f(4)="1(2.2)=f(2).£(2)=10.10=100
f(16)=f(4.4)=f(4).f(4)=100.100=10000
f(32)=1(16.2)=f(16).f(2)=10000.10 =100000
Cau 101.(Dé thi HSG 7 Huyén Mé Cay niam 2017-2018)

a) Chof(x)=ax’+bx+c , Véi a,b,ceZ Biét f(~1);f(0);f(1)déu chia hét cho 3.Ching

minh rang a,b,cdéu chia hét cho 3

b) Cho da thuc B(X) =1+X+ x> +X° +.....+x” +x'%. Tinh gia tri cia da thirc B(x) tai x:%
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Loi gidi
a) Taco: £(0)=cf(1)=a+b+cf(-1)=a-b+c
£(0)i3=ci3
f():3=>a+b+c:3=a+b:3 )
f(-1)'3=a-b+ci3=a—-b3 2)
Tir (1) va (2) suyra (a+b)+(a—b)i3=2ai3=>ai3Vi (23)=1=bi3
Vay a,b,c déu chia hét cho 3
b) Vi X:%thi gié tri cua da thic

I 1 1 1 1 1
Foort—+—

B=l+—-+—+—+... > 299+2W

1 1 1 1 1 1
2B=2.(1+5+—2+—3 ..... ZK F Wj

1 1 1 1 1

:2+1+—+?+—3 ..... ﬁ-'-ﬁ

1 1 1 1 1 1 1
2213=(1+5-|——2-‘r‘—2 ----- 298 F ZIOOJ _W

1 1

:>2B:B+2_W:>B=2_W
Viv Bz
ay B_Z_W

Cau 102.(Pé thi HSG 7 Huyén it Miii 2016-2017)
Cho da thuac f (x) xac dinh véi moi x thoa man :

x.f (x+2):(x2—9) f (X)
a) Tinh f(5)
b) Chiing minh rang f (x) c6 it nhat 3 nghiém

Loi giai

a) Taco: x=3= f(5)=0
b) x=0= f (0)=0= x=01a mot nghiém
x=3= f(5)=0= x=5lamot nghiém
x=-3= f (-1)=0= x=—1la mot nghiém

Vay f(x)c6 it nhat 1a 3 nghiem
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Cau 103.(Pé thi HSG 7 Huyén B6 Trach 2017-2018)
Cho da thuc f (x)=x"—-101x° +101x° —101x" +.....—101x+101. Tinh f (100)

Loi gidi
Taco:
f (x) =x"—101x° +101x" ~101x" +....-101x+101
= x"9 —=100x° — x° +100x® + x® —=100x" — X" +.....—101x+101
=X’ (x—100)—x°(x—-100) + x" (x—100) - x* (x—100) +.....+ X (x—100) - (x —101)
= f(100)=1

Cau 104.(Pé thi HSG 7 Huyén Vi Thanh 2017-2018)
Chohamsé y= f(x) =—4x*+x

a) Tinh f(0); f(-0,5)
b) Ching minh : f (—a)=—f(a)
Loi gidi

a) f(0)=0

(o4 1] 1.

b) f(-a)= —4.(—a)3 —a=4a’-a
—f(a) :—[—4a3+a] =4a°-a
= f(-a)=—f(a)

Cau 105.(Pé thi HSG 7 Thi xi Sam Son 2017-2018)
Cho P(x)=ax’+bx+c théa mdn: P(x):7 ¥xeZ. Chang minhrang a, b, ¢ déu chia hét cho 7

Loi giai
P(0):7 nén ci7
P(1):7 nén a+b+ci7 =a+bi7 (1)
P(-1):7 nén a-b+ci7=a-bi7 (2)
Tr (1) va(2)=2ai7ma(2;7)=1nén ai7=bi7
Cau 106.(Pé thi HSG 7 THCS Hién Quan 2018-2019)

Cho hai da thac  (x)=x°-3x>+7x* —9x° + x° —%x
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g(X)=5x" —x¢ + X2 = 2x° + 3%’ —%. Tinh f(x)+g(x)va f(x)—g(x)
Loi giai
f(x)+g(x)=12x* —11x* + 2x° —%x—%

f(x)—g(x):2x5+2x4—7x3—6x2—%x+%

Cau 107.(Dé thi HSG 7 Huyén Ngoc Lic 2015-2016)
Cho f(x)=ax’+4x(x’—1)+8 va g(x)=x*+4x(bx+1)+c-3 trong d6 a, b, ¢ la hing s6. Xac

dinh a, b, ¢ dé f(x)=g(x)

Loi giai
Ta co:
f(x)=ax3+4x(x2 —1)+8=ax3+4x3—4x+8=(a+4)x3—4x+8
g(x)=x’—4x(bx+1)+c—-3=x>-4bx’ —4x+c—-3
Do f(x)=g(x) nénchon x bang 0; 1; —1 ta duoc :
f(0)=g(0)=8=c-3=c=11=g(x)=x>—4bx’ —4x+8
f(1)=9(1)=>a+4-4+8=1-4b-4+8=a+4b=-3 (1)
f(-1)=g(-1)=>-a-4+4+8=-1-4b+4+8=-a+4b=3 (2)

Tr(l)va(2)suyrab=0; a=-3
Vay a=-3; b=0; c=11

Cau 108.(Pé thi HSG 7 Huyén Tan Tao 2018-2019)
Tim da thtc bac hai biét f (x)— f (x—1)=x. Tir d6 4p dung tinh tong

S=1+2+3+....+n
Loi giai
Da thtc bac hai can tim c6 dang : f (x)=ax’+bx+c(a=0)
Taco: f(x—l):a(x—1)2+b(x—1)+c
2a=1

f(x)=f(x-1)=2ax—a+b=
(x)—f(x-1)=2ax—a+ x:{b_azoz

Vay da thirc can tim 1a f(x):%x2+%x+c (c1a hing sé tay V)
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Ap dung :

Véi x=1,tacé: 1= f (1)-f(0)
Voi x=2,taco:1=f(2)-f (1)
Vi x=n tacé: n=f(n)-f(n-1)

2
=S=1+2+3+....+N= f(n)— f (0)2%4_24_0_0: ”(”2+1)

Cau 109.(Pé thi HSG 7 THCS Tran Hung Pao 2018-2019)
a) Tim nghiém cua da thirc 7x* —35x+42=0

b) Pa thuc f(x)=ax’+bx+c c6 a, b, ¢ la cac s nguyén va a=0. Biét véi moi gia tri nguyén

ciia x thi f(x) chiahétcho 7. Ching minh a, b, ¢ ciing chia hét cho 7
Loi gidi

a) Viét duoc 7x2—35x+42=7(x—3)(x—2):{xi

b) Tur gia thiét = f (0)=c chia hét cho 7

f (1) va f(-1) chiahétcho 7, tic 1a a+b+c va a—b+c chiahétcho7

Suy ra 2a+2c chiahétcho 7 déc6 a:7 =b:7

Cau 110.(Pé thi HSG 7 Huyén Nam Sich 2017-2018)
Cho f(x)=ax’+4x(x’~1)+8 va g(x)=x>+4x(bx+1)+c—-3 trong d6 a, b, ¢ la hing s6. Xac

dinh a, b, ¢ ¢ f(x)=g(x)

Loi gidi
Ta co:
f(x):ax3+4x(x2 —1)+8:ax3+4x3—4x+8:(a+4)x3—4x+8
g(x)=x°—4x(bx+1)+c—-3=x>—4bx* —4x+c—-3
Do f(x)=g(x) nénchon x bing 0; 1; —1 ta duoc :
f(0)=g(0)=8=c-3=c=11=g(x)=x>—4bx’ —4x+8
f(1)=9(1)=>a+4-4+8=1-4b-4+8=a+4b=-3 (1)
f(-1)=g(-1)=>-a-4+4+8=-1-4b+4+8=-a+4b=3 (2)

T (l)va(2)suyrab=0; a=-3
Vay a=-3; b=0; c=11
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Cau 111.(DPé thi HSG 7 huyén Son Dwong 2017-2018)
Cho da thac A(X)=X+X+X° +...+ X + X%

a) Chitng minh rang x =—11a nghiém caa A(x)
b) Tinh gia trj cua da thic A(X)tai x = %
Loi giai
8) A(-D) =(-1)+(-1)" +(=2) +....+(-2)" +(-1)"™"
= —1+1+ (-1 +1+(-1) +....+ (=) +1=0(c6 50s6 —1va c6 50s6 1)
Suy ra x =-1la nghiém cua da thuc A(x)

b) Thay x=% vao da thirc A(x)

1 1 1 1 1 1
A=§+?+?+""+F+F+W
:2A=1+£+%+%+ +%+2_%9
:ZA:A+1—%

:Azl—zl—lQO

Cau 112.(Pé thi HSG 7 huyén Rach Gia 2018-2019)
Cho da thuc f (x)xéc dinh véi moi x thoa mén:

x.f (x+2)=(x2—9) f(X).

a) Tinh f(5)

b) Ching minh rang f (x)co it nht 3 nghiém
Loi giai

a) x.f(x+2)=(x*-9) f(x) @

Thay x=3 vao (1) ta duoc:

3.f(3+2)=(3"-9) f(3)

— f(5)=0

b) x=0= f(0)=0=>x=01a mot nghiém

x=3= f (5)=0= x=5la mot nghiem

x=-3= f (-1)=0= x=-1la mot nghiém

Vay f(x)cd it nhét 1a 3 nghigm
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Cau 113.(Pé thi HSG 7 huyén Cim Khé 2017-2018)

Cho hai da thirc : f (X)=ax+b;g(x) = x* —x+1

Hay x4c dinh a,b biét: f(1)=g(2)va f(-2)=g(1)
Loi giai

Taco: f(1)=g(2)=a+b=3 (1)

f(-2)=g(1)=-2a+b=1 (2)

7

R 2
Tu (1)va (2)=>a=<b="
r(lva(2)=a 3 3

Cau 114.(D& thi HSG 7 huyén Huong Khé 2017-2018)

Cho da thac f (x)xac dinh v6i moi x thoa man:
x.f(x+2) :(x2 —9) f (X)

1) Tinh f(5)
2) Ching minh rang f (x)cd it nhat 3 nghiém
Loi giai
1) Taco: x=3= f(5)=0
2) x=0= f (0)=0=> x=0Ia mot nghiém
x=3= f(5)=0= x=5la mot nghiém
x=-3= f (-1)=0= x=-1la mot nghiém
Vay f(x)co it nhét 1a 3 nghigm
Cau 115.(Pé thi HSG 7 huyén Phu Cat 2017-2018)

Cho da thuc f(x)=ax’ +bx’ +2014x+1,biét: £(2015)=2.Hay tinh £(-2015)
Loi giai

Ta co: f(x) —ax’ +bx® +2014x + 2015

= f(—x) = a(—x)5 + b(—x)3 +2014(—x)+2015 = —ax’ —bx’ —2014x +2015
= f(x)+f(—x)=2=1(2015)+f(-2015) =2
= f(-2015)=2-£(2015)=2-2=0
Vay f(-2015)=0
Cau 116.(DP¢é thi HSG 7 huyén Bén Lirc 2018-2019)
Cho da thirc A =2x.(x—3)—x.(x=7)-3.(x =673). Tinh gia tri cia A khi x =2.
Tim xdé A=2019
Loi gidi
Tach: A=2x> —6x—x> +7x—3x+2019 = x> —2x +2019
+) Tinh gid tri caa A khi x =4, thay x =4vao A,ta dugc:

76



GIAO VIEN: LE THI NGA- THCS TAY HO

A=2?-22+2019=2019
+)Tim xdé A =2019

A=2019=x*-2x+2019=2019 & x* -2x =0 < *

Cau 117.(Pé thi HSG 7 huyén Pap Cau 2018-2019)

Cho da thic A(X) =X+ X2+ X3 o+ XD X0

a) Chang minh rang X =—1I1a nghiém cua A(X)

1
b) Tinh gié tri cua da thic A(X)tai X = >

Loi giai

9 A=) (] + () o (1)

=—1+1-1+1+....—1+1=0(vic6 50 s6 1 va50s6 —1)
Suy ra x = —11a nghiém cua da thuc A(x)
. 1, ..., , 1 1 1 1 1 1

b)VOIX=Ethlglatl‘1Cuadathu’C A:5+2—2+2—3+ 278 2? Q’IW
1 1 1 1 1 1 1 1 1 1

22A:2(5+2—2+?+ ...... +F F Q}Wj: 5+2—2+—3+ ...... F
1 1 1 1 1 1 1 1

:>2A:(5+2—2+§+ ...... +F+279+W]+1—W:>2A:A+1—21W
1

DAZI_W

NE

Cau 118.(Pé thi HSG 7 huyén Thai Thuy 2015-2016)

. S . 1
Cho da thiC BX) =1+X+X* + X’ +..cc. +x° +x'*. Tinh gia tri cua da thac B(x) tai x = B

Loi giai

. |
Voi x = 5 thi gia tri cia da thuc

_1 I 1 1 1 1 1
B= +5+§+?+ ..... +F+—299+—2100
1 1 1 1 1 1
2B:2-(1+5+2—2+?+ ..... +F+F+21Wj
1 1 1
:2+1+5+—2+—3 ..... % T ow
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1 1 1 1 1 1
:>2B:[1+—+—2+—3 ..... F F W] _W
B 1
:>2B—B+2—W:>B—2—2lw
Va =2 L
ay B= _2100

Cau 119. (Pé thi HSG 7 huyén Tién Hai 2016-2017)

12 2

3
Cho cac don thiac: A= _EX yz©,B= —4xy222

,C:x3y

Chting minh rang cac don thuc A, B, C khdng thé ciing nhan gia tri &m
Loi giai
Gia str ca 3 don thirc A, B, C cung c6 gia tri am = A.B.C c0 gia tri &m (1)

Mat khac A.B.C = (—%Xzyzz J.[—%xyzzz ).X:"y = %){6y424

Vi %xﬁy“z4 >0 Vx,y=ABC>0 Vx,y (2
Ta thdy (1)mau thudn véi (2), suy ra diéu gia st sai

1 3 N PO A
Vay ba don thiic A = —Exzyzz;B = —nyzzz,C = x’y khong thé cting ¢ gia tri am

Cau 120.(Pé thi HSG 7 huyén Son Tra 2018-2019)

1.Tim cac s6 nguyén x, y biét X ~2Xy *y—3=0

2 Cho da thie f) =x"" =101x" +101x* =101x” +...... =101x +101
Tinh £100)

Loi giai
1.Taco:
X=2Xy+y—-3=02X-4xy+2y-6=0< 2x—-4xy+2y-1=5
< 2x(1-2y)-(1-2y)=5<(2x-1)(1-2y)=5

Lap bang:
2x-1 1 5 -1 -5
1-2y 5 1 -5 -1
1 3 0 -2
y -2 0 3 1
Thoa méan Thoa man Thoa man Thoa man
2. Taco:

f(x) = x" -101x° +101x® —-101x" +.....—101x +101
= %% -100x° — x” +100x® + x* =100x" —x" +.....—101x +101
=X’ (x—100) - x*(x—100) + X" .(x—100) — x°(x —100) +....+ X(x —100) — (x —101)
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Suyra f(100)=1
Cau 121.(Pé thi HSG 7 huyén Tam Dwong 2017-2018)

Cho da thirc bac hai f(x) =ax’ +bx+c(xlaan, a,b,c:hé sd)

Biét rang : £(0)=2018,f(1)=2019,f(~1)=2017.Tinh £(-2019)
Loi gidi

Xét x =0:1(0)=2018=c=2018

Xét x =1:£(1)=2019 < a+b+c=2018<a+b=1()

Xét x=—1:f(-1)=2017=a-b+c=2017<a-b=-1 (2

cong (1) va (2) vétheové =>a=0=b=1
Tu d6 tim duoc f(x) =x+2018

Suy ra f(-2019) =1

Cau 122.(Pbé thi HSG 7 cép truong 2017-2018)
Khing dinh sau dting hay sai ? Téng cta hai da thirc khdng cting bac 1a mot da thire ¢6 bac bang
bac cao nhit caa cac da thic hang tir.

A. PBung B. Sai
Loi giai
A

Cau 123.(Pé thi HSG 7 cip huyén 2017-2018)
Cho x,y,zla3 s thuc tly y thoamin x+y+z=0 va -1<x<1,-1<y<1;-1<z<1.Chang minh

rang da thic x® + y* +z°c6 gia tri khong 16n hon 2.

Loi gidi

Trong 3 s6 x,y,zco it nhét hai s6 cing dau. Gia st x;y>0= z—x—y<0
Vi -1<x<1,-1<y<1,-1<z<1= X"+ y* + 2° <[X|+|y|+|7]

=>X+y' +2°<x+y-z

=x+y' +2°<-2z

—1<7<1,2<0=>x2+y* +2°<2

Vay X +y*+2°<2

° (P& thi HSG 7 huyén Nhon Tri 2018-2019) ,
a) Tim gia tri cua mdé da thure sau la da thirc bac 3 theo bién X

f(x)z(m2 —25)x“+(20+4m)x3’+7x2 -9

Loi giai
N f(x)=(m*—25)x* +(20+4m)x°+7x* —9 1a da thirc bac 3 bién x khi :
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{m2—25:0 {m:iS
= =m=5

20+4m=0 m = -5
Vay m=>5thi f(x)1la da thirc bac 3 bién x

° (Dé thi HSG 7 huyén Hung Thuw 2017-2018)
1. Cho hai da thuec :

A =5xy” +6x —3X’y +7y* +1
B =5x +13xy® + 3y> —6x’y +5

Tinh A+B;A-B
2. Cho da thirc | %) =(M=2)x+2m-3

a) Tim nghiém cua f (x)khi m=1

b) Tim gia tri cia mkhi f (x)c6 nghiém la —4

c) Tim gia tri cia mkhi f(x) c6 nghiém nguyén, tim nghiém nguyén do.

Loi giai
1) A+ B =18xy* —9x’y +10y* +11X +6

A—-B=-8xy’ +3x’y +4y* +x -4

2)

a) khi m=1
f(x)=(1-2)x+21-3=—-x-1
f(x)=0=-—x-1=0=>x=-1

Vay nghiém cua f (x)la =1 khi m=1.

b) Khi f (x)c6 nghiém la —4,ta co:

(m—2)(—4)+2m—3=0<:>—2m+5=0<:>m:g

Vay m:g

c) f(x)co nghiém khi f(x)=0
(M-2)x+2m-3=0
(M-2)x+2m-3=0=(m—-2)x=—2m+3

Néu m—2=0<>m=2, ta dugc 0x = -1 < 0(ktm)

NéUM—2£0=me2oxe20*3_ o L1
m-2 m-2
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xnguyén khi m—-2e U(1) ={-1;1}
IM-2=-1>m=1=>x=-1
IM-2=1=>m=3=x=-3

Vay m=1thi x=-1, m=3thi x=-3

° (D& thi HSG 7 huyén Cao Dwong 2016-2017)
Cho da thuc f(x)thoa man f(x)+x.f(—x)=x+1vai moi gia tri cua X

Tinh f(1)=?

Loi giai
Thay x =1vao ta duoc: f(1)+f(-1)=2

Thay x = -1 vao ta duoc f (-1)—f(1)=0
=f(1)+f(-1)+f(-1)-f(1)=2+0
=2f(1)=2=>f(1)=1

0 (Dé thi HSG 7 huyén Cao Dwong 2016-2017)
Cho da thirc f(x)=x>+mx+2

a) Xac dinh Mdé f(x)nhan —21am mot nghigm
b) Tim tap hop cac nghiém cua f(X) tng vai gia tri vira tim dugc cia m
Loi gidi
2) ') nhan —21am mot nghiém = (-2)° +m.(-2)+2=0=m=3
f(X)=x"+3x+2

x=-1

Ta cé: x2+3x+2=0:>(x+1)(x+2)=0:{x_ )

0 (Dé thi HSG 7 truong Nguyén Trung True 2016-2017)
Cho da thuc: f(x) =x"7—2000x'® +2000x"> —2000x"* +.....+2000x —1

Tinh gia tri cua da thuc tai x =1999
Loi giai

f(x) =x"7-1999x"° —x'"® +1995x" +x"° —1999x'* —x"* +.....+1999x +x —1

f(1999) =1999"7 —1999"7 —1999'° +1999'° +1999"° —1999" +....+1999% +1999 -1

=1999—-1=1998

o (Pé thi HSG 7 huyén Cao Dwong 2016-2017)

Cho da thirc f(x) =x" —14x" +14x> —....... +13x> —14x +14. Tinh f(13)
Loi giai
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Ta co:

f(x):x“‘—(13+1)x'3+(13+1)x‘2— ..... +(13+1)x2—(13+1)x+(13+1)
=X4—<X+1)X13+(X+1)X]2—....+(X+1)X2—(X+1>X+(X+1)

=x" —x" —xP e xPaxP - X - —x+x ]

=1

(Vithay 14=13+1=x+1). Vay f(13)=1.

o (Pé thi HSG 7 trudmg Ping Huy Hoang 2016-2017)
Chimg minh da thuc x* +4x +10 khong c6 nghiém.

Loi giai
x> +4x+10=x> +2x+2x+4+6:(x+2)2 +6>0(Vx)
Do dé x* +4x+10 khong c6 nghiém.
Cau 124.(bé thi HSG 7 THCS Héng Lién 2018-2019)
Cho biét (x-1) f (x)=(x+4) f (x+8)vei moi X.Ching minh f (x)c6 it nhat hai nghigm.
Loi giai
Vi (x=1) f (x)=(x+4) f (x+8)véi moi xnén:
+khi x=—4thi -5f (—4)=0.f (4)= f(—4)=0.Vay x=-4la mot nghiém cua f (x)
+Khi x=—12thi —13f (<12)=—8.f (-4)= f (<12) = f (—4)=0. Vay x=—121a mot
nghiém cua f (x)
Do d6 f (x)co it nhat 2 nghiém la —4va -12
Cau 125.(Pé thi HSG 7 THCS Nguyén Truc 2017-2018)
Chung minh rang da thic f (x)=x°—x° +x* —x+1khdng ¢ nghiém.
Loi giai
Xeét tirng khoang
+xét x<0dan dén f(x)=1>0
+Xét 0< x<1lap luan dan d@én f (x)>0
+Xét x>11ap luan dan dén f (x)>0
Trong ca ba khoang trén déu c6 f (x)+0nén da thuc f (x)khdng co nghiém.
Cau 126.(Pé thi HSG 7 THCS Swong Binh 2017-2018)
Cho f(x)=ax’ +4x(x2 —1)+8
g(x)=x—4x(bx+1)+c-3
Trong d6 a,b,cla cac hing sb. Xac dinh a,b,cdé f(x)=g(x)
Loi gidi

Bién doi:
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f(x)=(a+4)x’-4x+8
g(x) = x> —4bx* —4x+c-3
a+4=1 a=-3
f(X)=g(X) <<-4b=0 =<b=0
c-3=8 c=11
Cau 127.(Dé thi HSG 7 THCS Swong Binh 2017-2018)
Ching minh rang da thic : f (x) =—4x* +3x° — 2x* + x—1khong c6 nghiém nguyeén.
Loi giai
Néu da thiuc f(x) =—4x* +3x®—2x? +x—1¢6 nghiém thi nghiém d6 1a u6c cua —1, mat khac U(
-1) = {+1}
Taco: f(-1)=-11=0; f(1)=-3=0
Vay da thirc da cho khong c6 nghiém nguyén.
Cau 128.(bé thi HSG 7 THCS Hoang Quyén 2018-2019)
Tim nghiém cta da thtc sau: x* +8x + 25

Loi giai
X’ +8X+25=X" +4X+4x+16+9=xX(x+4)+4(x+4)+9
=(x+4)(x+4)+9=(x+4)2 +9
Vi (x+4)">0(¥x) = (x+4)"+9>0(vx)
=>da thirc x* +8x+25Vv0 nghiém
Céau 129.(Dé thi HSG 7 THCS X 2018-2019)
Cho da thirc f (x)xac dinh voi moi x thoa man: xf (x+2) =(x*-9).f (x)
a) Tinh f(5)
b) Chiing minh rang f (x)cd it nhat 3 nghiém.
Loi giai
a) Tacovoi x=3= f(5)=0
b) x=0= f (0)=0=>x=01a mot nghiém
x=3= f(5)=0= x=5la mot nghiém
x=-3= f (-1)=0= x =-1la mot nghiém
Vay f(x)cd it nhat ba nghiém.
Cau 130.(Pé thi HSG 7 ... 2018-2019)
Cho da thirc A=11x"y%z* +20x*yz —(4xy22 —10x%yz +3x*y®z? )—(2008xyz2 +8x*y%z? )
a. Xac dinh bac cua A
b. Tinh gi4 tri cia Anéu 15x—2y =1004z
Loi gidi

a.A=30x"yz —4xy’z —2008xyz* = Aco bac 4
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b. A= 2xyz(15x—2y -1004z) = A=0néu 15x — 2y =1004
Cau 131.(Pé thi HSG 7 huyén Hoing Hoéa 2016-2017)
Cho da thic f (x)=ax®+bx+c, xéc dinh a; b; ¢ biét f(-2)=0; f(2)=0 va alasélénhon c
ba don vi
Loi giai
Taco: f(-2)=0 =4a—2b+c=0
f(2)=0 =4a+2b+c=0va a—c=3

=4b=0=b=0

-12

Tu: 8a+2c=0 vaa-c=3 :azg; c= c

Cau 132.(Pé HSG 7 Truong Nguyén Khuyén 2017 — 2018)
Cho da thtrc P =3x>+4x? -8x+1

a) Chting minh rang x =114 nghiém cua da thac
b) Tinh gia tri caa P biét x? +x—-3=0

Loi giai
a) Tinh dugc P(1)=0=> dfcm

b) Rut dugc x* +x=3
P:(3x3+3x2)+(x2 +x)—9x+1

=3x(x2 +x)+(x2 +x)—9x+1

=9x+3-9x+1=4
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