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PE CUONG ON TAP MON TOAN 7
A. KIEN THUC TRONG TAM
. PHAN PAI SO
. S hiru ti - Cac phép toan vé sd hitu ti;
. Ti 1& thirc - Tinh chat ddy ti s6 bang nhau;

. SO vo ti, can bac hai, so thuc;

. Ti 1¢ thuan — Ti 1€ nghich
. Biéu thuc dai so;
. Pa thirc mot bién;
. Nghiém cua da thirc mot bién;
9. Cong, trtr, nhan, chia da thirc mot bién;
10. Mot s6 dang bai nang cao khac: S6 hoc, bién ddi biéu thirc hitu ti, . ...
II. PHAN HINH HQC
1. Goc va duong thing song song;
2. Cac truong hop bang nhau cua tam giac;

I
1
2
3
4. Gia tri tuyét ddi cua sb thuc;
5
6
7
8

3. Quan h¢ giita cc yéu td trong tam giac;
4. Céc duong dong quy trong tam gic.

B. BAI TAP VAN DUNG
I. PHAN PAI SO:
Bai 1. Tim x, biét:
4 -1
a) x—i——:—3 b) xz—i . 2l+x =0
12 9 18 16)73
x—-3 5
¢) —0,48:x=-9,36:16,38 d) ==
5-x 7
5 9 13 5) 2
e) 7\/;"'3:5 D(?—‘x+103[—zj:§
Bai 2. Tim x, y,z, biét:
a)2=2-Z vax—y+z=—18 b) =2 =2 va2x+3y+4z=11
5 6 7 2 -3 4
) X=L X2 i ox+y-2=26 d) 2x=3y;5y =7z va 3x+5y—Tz=21
2 34 5
o X _¥=2 243 sy 34127237 A S G SR JE
3 4 2 4 -5 3
Bai 3. Tinh gia tri cac biéu thirc dai sb sau:
a)A=—x"+5x+7 tai x=5 b)B=7x"+6xy—10y” tai x = —%, y
2 p—
c)C:M tai |x —2|=1 d)D:Mtaia:Zb
9x —4 10a +2b
e)E_3b+25_35—3a i ab10

" 3a-5 5-3b
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Bai 4. Ba nhoém tho thyuc hién xay cac ngdi nha gidng nhau. Nhom thir nhat xay trong 40 ngay, nhom
thir hai xay trong 60 ngay va nhom th ba xay trong 50 ngay. Biét nhom thir ba c6 it hon nhom thir nhat
13 ba ngudi tho, tinh sb tho ciia mdi nhém (ning suit cac ngudi the nhu nhau).

Bai 5. Biét do dai ba canh ctia mot tam giac ti 1¢ véi 3, 5, 7. Tinh do dai cac canh cia tam giac, biét:
a) Chu vi cua tam giac la 45cm;

b) Téng dd dai canh 16n nhat va canh nho nhat hon canh con lai 20cm.

Bai 6. Tim nghiém cua céc da thirc sau:

Q) f0)=7x-3 b) g(x) = x* —64x
¢) h(x)=(16-25x")(8x" +1) d) q(x) = (4x+7)(x* +9)

Bai 7. Cho hai da thirc : f(x) =2x" +7x—4x> =3x +5x" +11
g(x) =3x"+2-5x° —(8x2 —4x’ +3)
a) Thu gon va sip xép céc da thirc f(x),g(x) theo liy thira gidm dan cta bién.
b) Tinh tong £ (x)+g(x).
¢) Tinh hiu f(x) —g(x) .

Bai 8. Cho hai da thuc

M(x) =-5x" +3x° +x(x2 +5)+14x4 —6x —x +x-1.
N(x)=x"(x—5)=3x" +3x+2x" —4x* +3x° -5.

a) Thu gon va sip xép hai da thirc trén theo liy thira giam dan cua bién.
b) Tinh H(x) = M(x) + N(x);G(x) = M(x) - N(x) .

¢) Tim bac, hé s cao nhat va hé s6 tw do cua H(x),G(x).

d) Tinh H(-1);H (1);G(1);G(0).

¢) Tim nghiém cua da thirc H (x).

Bai 9. Chung t6 ring cac biéu thirc sau c6 gia tri khong phu thude vao bién:
a) A=3(x-2)3-x)+x(5x-3)-2x(x+6)+10.
b) B=2x(x+1)—x*(Bx—2)+(x—=3)(3x” +5x+13).

Bai 10.

a) Tim da thirc A, biét da thirc A chia da thirc B = x2 — 2x + 3 thi duoc thuong 14 Q =x2 -2,
dulaR=9x-5

b) Cho da thirc M = — 3x® + 20x? + 20x + 10, Biét chia da thitc M cho da thirc N dugc thuong 14 3x + 1
va du x + 6. Tim da thiic N
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II. PHAN HiNH HQC

Bai 11. Cho A4BC can tai A (4<90°). Ké BE L AC tai E,ké CD L AB tai D.
a) Chirng minh: BE = CD va AADE cantai A.

b) Goi H 1a giao diém ctia BE va CD . Chimg minh AH 14 tia phan giac clia BAC.
¢) Chung minh DE // BC.

d) Goi M 14 trung diém cta canh BC . Chirng minh ba diém A, H,M thing hang.

Bai 12. Cho A4BC vuéng tai B. AD 1a tia phan giac cta EAE?(D € BC).Ké DI L AC(I € AC).

a) Chirng minh AABD = AAID .

b) So sanh DB va DC.

¢) Tir C ké dudng thing vudng goc voi AD, cit AD tai K. Hai duong thang CK va AB cit nhau tai E.
Chung minh K 13 trung diém ctia CE va AAEC can.

d) Chung minh BI//EC.

e) Ching minh ba diém E, D, I thang hang.

Bai 13. Cho AABC cantai 4, ké AH vudng goc voi BC (H € BC). Goi N 1a trung diém cua AC.
a) Chung minh AABH = AACH .

b) Hai doan théng BN va AH cétnhau tai G, trén tia ddi cua tia NB léy K sao cho NK = NG .
Ching minh: AG//CK .

¢) Ching minh: G 1 trung diém cta BK .

d) Goi M 1a trung diém 4B . Ching minh BC + AG > 4GM .

Bai 14. Cho AABC vuong tai A(AB < AC). Tia phéan giac goc B cat AC tai D. Trén BC lay diém
E sao choBE = BA

a) Chung minh: AABD = AEBD .

b) Chimg minh: DEB =90°.

¢) Chirng minh: DC > DA .

d) Goi O 1a giao diém ciia AE va BD . Chimg minh: O4 = OE .

e) Ké 4H L BC. Ching minh: AE la tia phan giac cua HAC .

Bai 15. Cho AABC, AB = AC, AB > BC,H la trung diém cua BC.

a) Chung minh AABH = AACH . Tur d6 suy ra AH vuong goc voi BC.

b) Tia phén giac ciia gbc B cat AH tai I. Chimg minh tam giac BIC can.

¢) Puong thang di qua A va song song v6i BC cit BI, CI 1an luot tai M, N. Chting minh A 1 trung diém
cua doan MN.

d) K¢ IE vuong goc voi1 AB tai E, IF vuong goc voi AC tai F. Ching minh: IH = [E = IF.

e) Chung minh IC vudng géc véi MC.
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III. MOT SO DANG BAI NANG CAO:

x+3y 3y+9z S5z+15x

Bai 16. Tim x, y,z, biét: Va x+y+2z=-31.

19 114 115
Bai 17.
a) Cho a,b,c #0 thod man —a+2b+2c#0;2a—b+2c+#0;2a+2b—c#0 va
L 2 b
4 = b = ¢ . Tinh gié tri cua biéu thic P=| 1+— 1+ 1+&].
—a+2b+2c 2a-b+2c 2a+2b-c a c b
b) Cho wz=1. Tinhg—=— 41 1
xy+x+1 yz+y+1 zx+z+1
Bai 18.
a) Tim gia tri nho nhét ciia biéu thirc sau: A=\/;+‘y2+l‘+42;
b) Tim gi4 trj 16n nhat ctia biéu thirc sau: B =—x+2 -2y —1/+2022
¢) Tim gia tri nho nhat clia biéu thitc sau: C =|x+5|+|x+7]+|x+9|
Bai 19.
. . a’+b* -2
a) Cho cac so hitu ti a va b thoa man (2a+b—1)x/7:a—b—2. Tinh gia tri cia P = PNSTITY
ab+

b) Tim céc s6 tu nhién a, b, ¢ sao cho 4> a2 +2b* =11-c\2

Bai 20. Tinh gia tri ciia mdi biéu thic sau:
a) A=x"""—-2024.x" +2024.x*" —2024.x>° + ... +2024.x — 1 tai x =2023
b) B=2200-80x+80x" —80x’ +80x* —...+80x*" —80x”*' + x*** tai x =79

Bai 21. Cho da thitc f(x) = ax® + bx + ¢ . Chimg minh: Néu £(0), £ (1), f(-1), f[%j 1a cac s6 nguyén

thi a, b, ¢ déu la cac s6 nguyén.

Bai 22.

a) Cho da thitc Q(x) = 3x* + ax+ b . Biét O(~1)=15; 0(3)=11. Tinh %%H)
b) Cho a, b, ¢ 13 cac s6 nguyén, xét da thirc P(x) = ax® + bx + ¢

Biét rﬁng P(8)—P(5)=2022. Chlirng minh rﬁng P(7)—P(4) 1a s6 chin.

Bai 23.

a) Tim nghiém ciia da thire f(x)=x>+5x+5.

b) Cho da thitc g(x) = ax> +bx +c. Biét g(1)=2012; g(-2) = g(3)=2036

Chtng minh rang da thirc g(x) v6 nghiém.
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Bai 24.

a) Tim da thirc du trong phép chia sau: (x54 x4 1) : (x2 —1)

b) Xac dinh da thitc f{x) thoa man cé ba diéu kién sau:

Khi chia cho x — 1 thi du 4; khi chia cho x + 2 thi du 1; khi chia cho (x — 1)(x + 2) thi dugc thuong la

5x% va con du.

Bai 25.

a) Cho a, b, ¢ 14 s6 nguyén va a* +b* + ¢ 4. Ching minh ring abc chia hét cho 8.
b) Tim céac sd nguyén td p,q,r sao cho p?+¢” =r.

¢) Cho p 12 s6 nguyén t6; p >3 vaa, b € N* sao cho p*+a* = b*>. Chimg minh ring a i 12
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I. PHAN PAI SO:
Bai 1. Tim x, biét:

HUONG DAN GIAI CHI TIET

5 4 -13
a) x— e b) (xz—ij.(zlmj:o ¢) —0,48:x=-9,36:16,38
12 9 18 16 3
x-3 5 5 9 13 5 2
g X735 5 e’ B (-3)=2
)5—x7 ) 7 2 D(Z ‘H‘M‘JS
Loi giai
2) x_i_i:—_B b) [xz_ij.[zlﬂjzo c) —0,48:x=-9,36:16,38
12 9 18 16 3 12 4
-13 5 4 .9 1 257 PP
= — —_— —_ —_——_— h —_ =
81279 =X T 0 hoac 23+x 0 12 ( 4)
26 15 16 == g
= 2f 2k 2k THl:)c2—2=0:>x2=2 25 7
36 36 36 16 16 12 7
5 3 2 3 2 X=—.—
-2 o (3) (3 254
5 4 4 21
Vay x=— . 05
36 :x=3 hoac x=—3 25
4 4 g 21
Vay x=—
1 7 25
TH2:2—+x=0=—+x=0
3 3
-7
= x=—
3
Vay xe{z; _—3, _—7}
4 43
x-3 5 b 9 13 51 2
d == e) =Jx+3== Bl 22122
) 5277 5 2 f)(z ‘“0(4 5
T(x-=3)=5(5—x 5 9 6 _
Tx—21=25-5x 2 5 4
g SJx= 3 13 -1
Tx+5x=21+25 7 > ——‘x+1‘ —
12 = 46 L3 2 123 1
N tTa AL Ty
126 _2
\/; ~ 10 ‘x+1‘ = E+l
. 23 2 2
Vay x=— 2
6 = (2} e+ = 7
10
TH1: x+1=7=x=6
441
X = — TH2: x+1=-7T=>x=-8
100
Vay x= 241 .
y =100 Vay xe{6; -8}
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Bai 2. Tim x, y,z, biét:

z Xy z

XY i x—y+z=—18 b) —=—-—== va 2x+3y+4z=11
) 6 7 4 )2 -3 4 4
c) %:% %:% va 2x+y—z=26 d) 2x=3y; 5y=7z va 3x+5y—Tz=21
x+1 y=-2 z+3 | X_ Y _Z 2. 2 A2
e) = = va 5y —3x+2z=37 f) = =—=—vax +y -2z"=92

3 4 2 4 -5 3

Loi giai
z

YoV Z vax—yp4z=-18

) T=v=7 y
Ap dung tinh chit diy ti s6 bang nhau ta co:

. x=-35=-15
Y_y_z_x-y+z -8 o y=-36=-18
5 6 7 5-6+47 6
z=-3.7=-21

Vay x=-15; y=-18; z=-21
b) =2 =2 va2x+3y+dz=11
2 3 4

Ta co:

x 2x 2x y _ 3y 3yz 4z 4z:>2x 3y 4z

2 22 473 3(3) 94 44 16 4 -9 16
Ap dung tinh chét day ti sb bang nhau ta co:

x=2
2:3_y:£:2x+3y+4z 11 C1=dy=23
4 9 16 4-9+16 11
z=4
Viy x=2; y=-3;z=4
c)£=22=—va2x+y z=26
2 34 5
Ta co:
x_ y  1x 1y x y_ 2x_y
2 3 42 43 8 12 16 12 jﬁzl:i
y_zZ_, 1y 1z 'y _ =z 16 12 15

==
4 5 34 35 12 15
Ap dung tinh chét day ti s6 bang nhau ta co:

2 2 26 x=l6
x_y = xiymz 26, [ o,
16 12 15 16+12-15 13

z=30

Viy x=16; y=24; z=30
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d) 2x=3y; Sy=7z va 3x+5y—-7z=21

Ta co:

X_Y__X_JY
2x=3y=>—=-"=>—="—
4 3 2 21 14 x 'y z 3x Sy Tz
T2 14 10 63 70 70
5y:7z:>1:£:>l:i
7 5 14 10

Ap dung tinh chét day ti s6 bang nhau ta co:
3x 5y 7z _3x+5y-7z 21 1

63 70 70 63+470-70 63 3
x=21.—=7

x+1 y-2 z+3

e va Sy—3x+2z=37
) 3 4 2 Y
Ta thay:
x+1 3.(x+1) 3x+3 y-2 5(y-2) 5y-10 z+3 2.(z+3) 2z+6
3 3.3 9 4 5.4 20 2 2.2 4
3x+3 5y-10 2z+6
f— = =
9 20 4

Ap dung tinh chét day ti s6 bang nhau ta co:
3r+3_5y-10 2246 _(5y-10)-(3x+3)+(22+6) 5y-3z420-10-3+6 30
9 20 4 20-9+4 15 15

x+1=6 x=5

=>y-2=8=4y=10
z+3=4 z=1
Viay x=5; y=10; z=1

X y Z 2 2 2
= ="vax +y -2z2=92
D 4 -5 3 " -
., X y z 2 2
YT 5T Y Y

z=3k z? =9k*
Tacd: x*+y* =2z =16k> +25k* =29k =23k =92 =k’ =92:23 =4 = k=42
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Truong hop 1: k=2 Truong hop 2: k=-2
x=38 x=-8
=qy=-10 =4qy=10
z=06 z=-6

Vay (x;y;2) €{(8;-10;6);(~8;10;—6)} .

Bai 3. Tinh gié tri cac bi€u thurc dai so sau:

a)A=—x"+5x+7 tai x=5 b) B= 7x* +6xy—10y° taixZ—%, y=—%
2 —

€ =SX TS o= 4D =291 s b
9x—4 10a + 2b

e E=20+2 35734 i poig

3a-5 5-3b
Loi giai
a) Voi x =5 ta co: A=-5+55+7=-25+25+7=7

1 1
b) V61 x=——; y=—— taco:
) 7 7 5

2 2
B=1(-2] ws[-2){-3 )10 5] ~Tprommt0g-Ta S 202
7 7 5 5 49 35 25 7 35 25 35

, x-2=1 x=3
c) Tacod |x—2|=1:> =
x—=2=-1 x=1
2 —
Vi x 3 C=8.1 +3.1 5=§
9.1-4 5
2 -
Véi x =1 C:8'3 +3.3 5:7_6
93-4 23

d) Voi a=2b thay vao biéu thuc D ta co:
_15a+14b _152b+14b 30b+14b 44b

= = = = 2
10a+2b 10.26+2b  20b+2b 22b

b)Via—b=10=a=b+10

Thay a =b+10 vao biéu thirc E ta co:
3b+25 35-3a

3a-5 5-3b

_ 3b+25  35-3.b+10)
C3.(b+10)-5 5-3b

_ 3b+25  35-3b-30

T 3h+30-5  5-3b

3b+25 5-3b
T3b425 5-3b

E=

1-1=0
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Bai 4. Ba nhom tho thyuc hién xay cac ngdi nha gidng nhau. Nhom thir nhat xay trong 40 ngay, nhom
thir hai xay trong 60 ngay va nhom th ba xay trong 50 ngay. Biét nhom thir ba c6 it hon nhom thir nhat
13 ba ngudi tho, tinh sb tho ciia mdi nhém (ning suit cac ngudi the nhu nhau).

Loi giai
Goi sb nguoi cia nhom 1,2,3 lan luot 1a a,b,c¢ (nguoi) (a,b,c € N*)
Theo bairatacd: a—c=3
Vi s6 nguodi lam viée va thoi gian hoan thanh cong viéc 1a hai dai lugng ti 1€ nghich nén ta c6 :
4Oa=60b:5003i=£=£
600 600 600 15 10 12

40a =600 =50c =

Ap dung tinh chét day ti s6 bang nhau ta co iziziz a-c zgzl
15 10 12 15-12 3

=a=1.15=15;b6=1.10=10; c=1.12=12 (thoa man)

Vay s6 nguoi ctia nhom 1,2,3 1an luot 14 15 ; 10 ; 12 ngudi.

Bai 5. Biét do dai ba canh ctia mot tam giactile véi 3, 5, 7.

Tinh d6 dai cac canh cua mét tam giac, biét:

a) Chu vi cua tam giac la 45cm;

b) Téng dd dai canh 16n nht va canh nho nhat hon canh con lai 20cm.
Loi giai

a) Goi do dai ba canh ctia mot tam giac lan luot 12 x, y, z (cm) (x; v,z > 0)

. 2 ~ .7 2 A r.. A r x
D0 dai ba canh cua mot tam giac ti 1€ véi 3, 5, 7 nén ta cé: = = % = %
Chu vi tam giac 1a45 cm nén x+ y+z =45,

Ap dung tinh chét ciia ddy ti s6 bang nhau, ta cc'):f:l:i:M:E: .
3 5 7 34+45+7 15

Suy ra:

x=3.3=9 (cm);

y=53=15 (cm);

z=7.3=21 (cm).

Vay d6 dai ba canh ctia mét tam gidc lan luot 13: 9 cm, 15 cm, 21 cm.
b) Goi d¢ dai ba canh ciia mot tam giac lan luot 12 x, y, z (cm).

D0 dai ba canh cua mot tam giac ti 1€ véi 3, 5, 7 nén ta cé: g = % = %;
Téng d6 dai canh 16n nhat va canh nho nhat hon canh con lai 20cm nén ta c6: x+z — y=20;
Ap dung tinh chat cua diy ti s6 bang nhau, ta co: X_Y_z_X*z7y_ 20 =4.
3 5 7 3+7-5 5
Suy ra:
x=3.4=12(cm),
y=54=20( cm);

z=7.4=28(cm).
Vay do dai ba canh cia mdt tam giac lan luot 1a: 12 cm, 20 cm, 28 cm.
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Bai 6. Tim nghiém cua céc da thtic sau:

a) f(x)=%x—% b) g(x)=x" —64x
¢) h(x)=(16-25x")(8x" +1) d) q(x) = (4x+7)(x* +9)
Loi giai
a) Xét f(x)zO:lx—izozlx:i:x23:123.2:3
2 2 2 2 22 2

Vay da thuc f(x) co nghiém la x=3

b) Xét g(x)=0= x* —64x=0= x(x—64)=0= x =0 hodc x=64
Vay da thire g(x) c6 nghiém 1a x=0; x =64

©) Xét h(x)=0=>(16-25x*)(8x’ +1)=0=16—-25x" =0 hoic 8x* +1=0

THI: 16—25362=0:>25xzzl6:>xz=£:>x=i hodac x=—
25 5 5
TH2: 8xX’+1=0=8’=-1=2x'=—=x=—

Vay da thirc /(x) c6 nghiém la x =

;X=——iXx=—

5

d) Xét g(x) =0= (4x+7)(x*+9) =0

Vi x> +9>0 véi moi x nén q(x)=0:>4x+7=0:>x=7

Vay da thuc g(x) c6 nghiém la x = _77

Bai 7. Cho hai da thirc : f(x) =2x" +Tx—4x" =3x +5x> +11
g(x) =3x* +2-5x° —(8)62 —4x° +3)
a) Thu gon va sip xép céc da thire f(x),g(x) theo lily thira giam dan cua bién.
b) Tinh tong f(x)+g(x).
¢) Tinh higu f(x)-g(x).

Loi giai

a) f(x)=2x"+7x—4x> =3x’ +5x° +11 g(x)=3x" +2—5x2—(8x2—4x3+3)
=(2x" =3x") + (5x* —4x7) + Tx +11 =3x +2-5x> —8x> +4x° -3
=—x"+x" +7x+11 =4x + (357 -5 —8x*) +(2-3)

=4x’ —10x* -1
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b) f(x)+g(x)=(—x"+x" +7x+11)+(4x’ ~10x* -1}
=—x +x +7x+11+4x’ —10x* —1
= (X" +4x°)+ (-10x" + x*) + Tx +(11-1)
=3x -9x* +7x+10

c) f(x)—g(x)z(—x3 +x° +7x+11)—(4x3 ~10x° —1)
=—x +x" +7x+11-4x" +10x" +1
=(—x" —4x’)+ (10x" +x*)+ Tx+(11+1)

=5 +11x° +7x+12

Bai 8. Cho hai da thuec:
M(x) =-5x" +3x° +x(x2 +5)+14x4 —6x° —x" +x-1
N(x)zx“(x—S)—?)x3 +3x+2x° —4x* +3x° -5
a) Thu gon va sip xép hai da thuc trén theo lily thira giam dan cua bién.
b) Tinh H(x) =M(x)+N(x);G(x) =M(x)—N(x) .
¢) Tim bac, hé s6 cao nhat va hé s6 tw do cua H(x),G(x).
d) Tinh H(-1);H(1);G(1);G(0).
¢) Tim nghiém cua da thic H (x).
Loi giai
a) M(x)z—Sx4 +3x° +)c()c2 +5)+14x4 —6x° —x" +x—1
=-5x* 4307 + 7 +5x+14x* —6x° —x’ +x -1
=(3x° —6x°)+ (=5x" +14x*") + (X = x*) + (5x+x) -1

=-3x +9x* +6x—1

N(x)zx“(x—S)—fo3 +3x+2x° —4x* +3x° =5
=x" =5x" =3 +3x+2x° —4x* +3x° -5
= (2" +2x°) + (=5x* —4x*) + (-3x’ +3x’) +3x -5

=3x"—-9x* +3x-5

b) H(x)=M (x)+N(x)
=(-3x" +9x* + 6x 1)+ (3x" —9x* + 3x - 5)
=-3x" +9x* +6x—1+3x’ —9x* +3x-5
=(=3x" +3x") + (-9x* +9x*) + (6x +3x) + (=1-5)
=9x-6
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G(x) :M(x)—N(x)
=(-3x" +9x* +6x—1)— (3x" —9x* +3x-5)
=-3x" +9x* +6x—1-3x" +9x* —3x+5
=(=3x" =3x") + (9x* +9x*) + (6x —3x) + (5-1)

=—6x" +18x" +3x+4

¢) Pa thitc H (x) c6 bac 1, hé s6 cao nhat 13 9, hé so ty do 1a -6.
Pa thie G(x) c6 béc 5, hé sb cao nhat 1a -6, hé s6 tu do 14 4.

d) Ta co:

H(-1)=9.(-1)-6=-9-6=-15

H(1)=9.1-6=9-6=3

G(1)=-6.I"+18.1"+3.1+4=-6+18+3+4=19

G(0)=-6.0’+18.0" +3.0+4=0+0+0+4=4

€) H(x)=0:>9x—6=0:>x=§=§

Vay nghiém cua da thuc H(x) 1a x :§
Bai 9. Chiing t6 rang cac biéu thirc sau co gia tri khong phy thude vao bién:
a) A=3(x-2)B3—-x)+x(5x—3)—2x(x+6)+10.
b) B=2x(x+1)—x*(3x—2)+(x—=3)(3x" +5x+13).
Loi giai

a) A=3(x-2)3—-x)+x(5x—-3)—2x(x+6)+10

=3(3x—x" = 6+2x)+5x* —3x - 2x* ~12x+10

=3(—x* +5x—6)+5x* —3x = 2x* ~12x+10

=-3x> +15x 18+ 5x> =3x—2x* —12x+10

=(-3x7 + 527 —2x7 ) + (15x - 3x —12x) +(~18 +10)

=-8
Viy biéu thirc A d3 cho khong phu thudc vao gia trj ctia bién.

b) B=2x(x+1)—x*(3x—2)+(x—3)(3x” +5x+13)
=2x" +2x-3x" +2x> +3x’ +5x" +13x - 9x* —15x -39
=(-3x" +3x7 )+ (207 + 207 + 5" —9x7 ) + (2x + 13x —15x) =39

=-39
Viy biéu thirc B dd cho khong phu thudc vao gid tri cua bién.
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Bai 10.
a) Tim da thirc A, biét da thirc A chia da thirc B = x2 — 2x + 3 thi duoc thuong 1a Q = x? — 2,
dulaR=9x-5
b) Cho da thirc M = — 3x3 + 20x2 + 20x + 10, Biét chia da thirc M cho da thirc N dwogc thuwong 14 3x + 1
va du x + 6. Tim da thirc N

Loi gidi
a) Ta co:

A=B.Q+R=(x>-2x+3)(x*-2)+9%x - 5=x* -2 +x*+ 13x - 11

b) Vi da thirc M chia cho da thirc N dugc thuong la3x+ 1 vadux+ 6
— M — (x + 6) s& chia hét cho da thirc N

Ta cb: M — (x + 6) = (<3x° + 202 + 20x + 10) — (x + 6)
=30 +20x>+20x + 10 —x - 6
= —3x°+20x* + 19x + 4
Thuc hién phép chia da thirc — 3x* + 20x% + 19x + 4 cho 3x + 1, ta co:

—3x3+20x2+ 19x + 4 3x+1

2
-3 - x° o

21x2 +19x+ 4

21x* + Tx
12x+ 4

12x +4
0

Ta thay chia da thirc — 3x> + 20x% + 19x + 4 cho 3x + 1 dugc thuong 1a — x> + 7x + 4

Vay N= —x*+7x +4

€3 | www.facebook.com/mathexpress.vn (O] 1900 633551 14



CLB Toan boi dwéng MathExpress | | @D www.mathexpress.vn

II. PHAN HiNH HQC

Bai 11. Cho AABC can tai A (4<90°). Ké BE L AC tai E,ké CD 1 4B tai D.
a) Chirng minh: BE = CD va AADE cantai A.

b) Goi H 1a giao diém ctia BE va CD . Chimg minh AH 14 tia phan giac clia BAC.
¢) Chtirng minh DE// BC'.

d) Goi M 1a trung diém cua canh BC . Ching minh ba diém A, H,M thang hang.

Loi giai

a) Ta c6: AABC cantai A= AB=AC, ABC = ACB. A
Xét AABE vuong tai E va AACD vuong tai D co:
AB = AC (cmt); BAC chung.

= AABE = AACD (canh huyén — géc nhon)
= BE=CD va AE = AD.

Vi AD = AE = AADE céan tai A. D E

b) Xét AADH vudng tai D va AAEH vudng tai H c6:

AD = AE (cmt); AH chung. B¢
— AADH = AAEH ( canh huyén — canh goc vudng). M
— DAH = EAH ( hai géc tuong tng )
= AH la tia phan giac cua goc BAC.

. —_— —_— 1 0 —_— B/I4\
c) Tacod: AABC cantai A (gt) = ABC = ACB =¥ (1).

— — 0 — BAC
AADE cantai A (cmt) = ADE = AED = M (2).
Tir (1) va (2) = ADE = ABC.
Ma hai goc nay & vi tri dong vi = DE // BC.

d) Xét AABC cantai A c6: CD L AB,BE | AC,CDNBE=H .

= H latryc tam cua AABC
= AH la dudng cao thir ba cia AABC = AH 1 BC (3).
Xét AABM va AACM co:

AB = AC, ABM = ACM ,MB = MC

= AABM = AACM (c.g.c)

— AMB = AMC ( hai goc tuong tmg)

Taco: B, M,C thing hang= AMB + AMC = 180"

ma AMB = AMC = AMB = AMC =90° = AM L BC (4).
T (3) va (4) = badiém A, H,M thang hang.
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Bai 12. Cho A4BC vudng tai B. AD la tia phén gidc ciia BAC(D e BC).Ké DI L AC(I € AC).

a) Chung minh AABD = AAID .

b) So sanh DB va DC.

¢) Tir C ké dudng thang vudng goc voi AD, cit AD tai K. Hai duong thang CK va AB cét nhau tai E.
Chung minh K 13 trung diém ctia CE va AAEC can.

d) Ching minh BI//EC.

¢) Ching minh ba diém E, D, I thang hang.

Loi gii
A
I
B D, c
K
E

a) Xét cac tam giac vudng: AABD (vudng tai B) va AAID (vudng tai I) co:

AD 1a canh chung; DAB = DAI (AD la tia phan giac cua BAC );

= AABD = AAID (canh huyén — goc nhon).

b) So sanh DB va DC'.

Vi AABD = AAID (ching minh a) = DB = DI, ma trong ADIC vudng tai I ¢6 DC 1a canh huyén
nén DC > DI = DC > DB.

c) Xét AAKE va AAKC co:

AK 1a canh chung; AKE = AKC = 90°(GT) ; EAK = CAK (AD 1a tia phan gidc cua ER');
— AAKE = AAKC (canh goc vudng — goc nhon k&) = KE = KC

= K 14 trung diém cta EC

Vi AAKE = AAKC = AE = AC = AACE cantai 4.

d) Ta co: AABD = AID (chimg minh a )= AB = Al = AABI can tai A= ABI =150 —B4C

Theo c), tacd AACE cantai A= ZR=M

Vay ABI = AEC

ABI = AEC [: M] = BI//EC (c6 cdp goc dong vi bang nhau).

e) AACE c6 hai duong cao AK va CB cit nhau tai D= D 1a truc tim ctia AACE = ED 1 AC;
Ma theo GT, ta c6: DI L AC = ED = DI (tién d& Euclid) = E,D,I thang hang.
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Bai 13. Cho AABC cantai A, ké AH vudng goc véi BC (H € BC). Goi N la trung diém ciia AC.
a) Chirng minh AABH = AACH .

b) Hai doan thing BN va AH catnhau tai G, trén tia dbi cua tia NB ldy K sao cho NK = NG .
Chting minh: AG//CK .

¢) Chtng minh: G 14 trung diém cta BK .

d) Goi M 1a trung diém AB . Ching minh BC + AG > 4GM .

Loi giai
A
K
M
=
B I c

a) Xét AABH va AACH co:
AH 1a canh chung; AHB = AHC = 90°(AH L BC); AB= AC (AABC cantai 4);
= AAHB = AAHC (canh huyén — canh goc vudng).

b) Xét ANAG va ANCK cé:

NK = NG(GT); ANG = CNK (hai gbc déi dinh); NA = NC (N 1a trung didm ciia AC);
= ANAG = ANCK(c.g.c)

— NAG = NCK = AG//CK (c6 cap goc so le trong bang nhau).

¢) AAHB = AAHC (chimg minh a)= HB = HC = H 1a trung diém ctia BC

= BN, AH 1a hai trung tuyén ctia A4BC cat nhau tai G = G 1a trong tim ctia AABC
= GB=2GN, ma NK = NG(GT)=> GB =GN + NK = GB = GK

Viy G 1a trung diém cta BK .

d) Ta cd6 CM 1a trung tuyén ciia AABC = G € CM va GC =2GM ; AG=2GH;BC =2HC .
Ap dung bat dang thiic trong AGHC , ta c6:
HC+GH >GC=2HC+2GH >2GC=22GM = BC+ AG > 4GM .
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Bai 14. Cho AABC vuong tai A( AB < AC). Tia phéan giac goc B cat AC tai D. Trén BC lay diém
E sao choBE = BA

a) Chung minh: AABD = AEBD .

b) Chiing minh: DEB =90° .

¢) Chirng minh: DC > DA .

d) Goi O 1a giao diém cua AE va BD . Ching minh: O4 = OE.

e) Ké 4H L BC. Chimng minh: AE la tia phan giac cua HAC .
Loi giai

B

% D
a) Xét AABD va AEBD co:
BD la canh chung; BE = BA(GT); DBA = DBE (BD 1 phan gi4c géc B);
= AABD = AEBD(c.g.c).

b) A4BD = AEBD (chimg minh a)=> BAD = BED, ma BAD =90°(GT)=> BED =90°.

¢) Vi DEB =90° = ADEC vuéng tai E=> DC > DE . Lai c6 DE = DA(AABD = AEBD) => DC > DA

d) Goi O 1a giao diém cua AE va BD . Chting minh: O4 = OE .
Xét ABOA va ABOE c¢o:

BO la canh chung; BA=BE(GT); DBA = DBE (BD 1a phan gi4c géc B);
= ABOA = ABOE(c.g.c)
= OA = OE (hai canh tuong Ung).

e)Ké AH 1 BC.

Vi AH 1 BC, ma DEB =90° = DE | BC = DE//AH (cing vudng goc v&i BC ) = HAE = AED (hai
gdc so le trong);

Lai c6 DA = DE(AABD = AEBD)=> ADAE cén tai D = AED = DAE ;

— HAE :Zﬁ(: A/ETD): AE 1a tia phan giac cua HAC .
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Bai 15. Cho AABC, AB = AC, AB > BC, H 1a trung diém cua BC.

a) Chirng minh AABH = AACH . Tur d6 suy ra AH vudng goc véi BC.

b) Tia phan giac ciia goc B cat AH tai I. Chimg minh tam giac BIC can.

¢) Puong thang di qua A va song song v6i BC cit BI, CI lan luot tai M, N. Ching minh A 13 trung diém
cua doan MN.

d) K¢ IE vuong gbc voi AB tai E, IF vudng goc voi AC tai F. Ching minh: IH =IE = IF.

e) Chtirng minh IC vudéng goc véi MC.

Loi giai
Ne 4 oM
1
E 4|3 F
L
112
2 2\ 3
1 ] 1 4
B I, C

a) Chirng minh AABH = AACH

Xét AABH va AACH cb:

AB=AC

AH la canh chung

HB = HC (H 14 trung diém cta BC)

= AABH = ACH (c.c.c) = AHB = AHC (2 gbc tuong tmg)

AHB + AHC =180° (2 gbc ké biy)
180°

= AHB = AHC = =90°= 4H 1 BC

b) AABC: AH 1 BC; H 1a trung diém cia BC = AH Ia trung tryc ctia BC .
Ma I € AH = IB=1C = AIBC can tai |

c)
Tac6 AH 1L BC ma NM /| BC = AH L MN

Vi MN// BC = m=a; 22\71=l/3\1 (hai goc so le trong)

Ma B, =C, (tam gidc ICB can tai I )

— ANI = AMI = 90°— ANI =90°— AMI = 1, =1,

Xét AAIN vuong tai 4 va AAIM vudng tai A co:

Al chung ; f; = f; (cmt)

= AAIN = AAIM (canh goc vudng — goc nhon k&) = AM = AN (2 canh tuong ng)
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d) K¢ IE vuong goc voi AB tai E, IF vuong goc voi AC tai F.
+) Xét AIHB va AIEB c6:
Chung IB

IHB = IEB = 90°

B, =B, (BI la phan gidc)
— AIHB= AIEB (ch—gn) = IE = IH (1)

+) AABC': ¢6 AH, BI 1a 2 duong phan giac cét nhau tai [= CI 13 phan giac goc ACB.
+) Chtrng minh twong tu : AIHC = AIFC (ch—gn) = [F =IH (2)

Tu (1), 2) = I[E=1IH = IF
e) AM//BC=M, =B, ma B, =B, = M, =B, = AABM can tai A= AB = AM.

—~

—~

Ma AB =AC = AM =AC=> AACM cén tai A= AMC =C, ma AMC =C, (so le trong)

36\3:C4

—~

Ma C, = C, (CI la phan gidc géc C) = C, +C, =90° . Suy ra IC L MC

III. MOT SO DANG BAI NANG CAO

Bai 16. Tim x, y,z, biét:

x+3y 3y+9z 5z+15x

1

va x+y+2z=-31.
9 114 115

Loi giai

Ta co: x+3y _ 3y+9z :52+15x N x+3y :y+3z 4 z+3x

19 114 115 19 38 23
X+y+2z=-31=>x+y+z=-31-z2

Ap dung tinh chét day ti s6 bang nhau:

x+3y y+3z z+3x _x+3y+y+3z+z+3x_4(x+y+z) _x+y+z 3l-z

19 38 23 19+38+23 80 20 20
Co: 232 317 0,4 602=—3138-387 = y= 115982
38 20
23 Bl 04 60x=—31.23-237 0 x= 137
23 20 60
Thay x = _713_432; R 1 i vao x+y+2z=-31 taco:
60 20
Taco: =42 8=z 31 7134323534 2042+ 1202 = —1860 = 2172 = 2387 =z =11
60 20
31—(-11 _31—(-11
Do do y+3z _ ( ):—1:>y:—5 ; ZH3x ( ):—1:>x:—4
38 20 23 20

Viy x=—4,y=-5,z=-11
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Bai 17.
a) Cho a,b,c #0 thoaman —a+2b+2c#0;2a—b+2c#0;2a+2b—c#0 va
@« __ b € Tinhgiatctabiéuthie P=[1+2][1+4][1+S].
—a+2b+2¢c 2a-b+2¢c 2a+2b-c a c b
b) Cho xyz=1.Tinh o= — 41 1
xy+x+1 yz+y+1 zx+z+1
Loi giai
a=-b-c
THL: a+b+c=0=>b=—a—c
c=—a-b
P:(HQJ(HEJ[HE}“+b.c+“.b+cz_—c._—b._—“=—1
a c b a c b a c¢ b
TH2:a+b+c#0
Ap dung tinh chét day ti s6 bang nhau ta co
a B b B c B a+b+c _a+b+c _1
—a+2b+2¢ 2a-b+2c¢ 2a+2b-c —-a+2b+2c+2a-b+2c+2a+2b—c 3a+3b+3¢c 3
a1
—a+§b+2c 13 3a=-a+2b+2c [(4a=2b+2c [2a=b+c(l)
=>i————=— =133b=2a-b+2c =4b=2a+2c={2b=a+c(2)
2a—-b+2¢c 3
c 1 3c=2a+2b-c 4¢=2a+2b 2c=a+b(3)
2a+2b—c:§
P 1+2 1+g 1+£ =a+b.c+a.b+c=§.%.2_a=8abc=8
a c b a c b a ¢ b abc
Viy P=-1 hoac P=8
o=— g1y
xy+x+1 yz+y+1 zx+z+1
Ta co:
1 _ Xy< _ xyz _ vz
xy+x+1 xy+x+xyz x(y+14+yz2) yz+y+1
I y — y _ Y
x+z+1  y(zx+z4+1)  xyz4+yz+y yz+y+1
podsig=— > L L . x 1 v _yebydl
xy+x+1 yz+y+1 zx+z+1 yz+y+1 yz+y+1 yz+y+1 yz+y+l1
Vay Q=1
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Bai 18.
a) Tim gia tri nho nhat cta biéu thirc sau: 4=+/x + ‘ v+ l‘ +42;
b) Tim gi4 trj 16n nhat ctia biéu thirc sau: B =—x+2 -2y —1/+2022

¢) Tim gid trj nho nhat cta bicu thire sau: C =|x+5|+|x+7|+[x+9|

Loi giai
a) V6i moi x > 0 va véi moi y, ta co:
\/;20;y2+1‘21 = x+‘y2+1‘20+1
= Vx+[y? +1[+42> 43
= A>43
, Jx=0 x=0 x=0 =0
Dau “=" xay ra khi: = = = {x (thoa man)
2 2 2 —
2 +il=1 " P e1=17 [P =0 [y=0

Vay GTNN cua 4 bang 43 khix=0; y =0

b) V61 moi x>-2 va véi moi y, ta co:
Vx+220; 2y-120 = —(/x+2+2y-1) 0= —/x+2 -2y —1|+2022 <2022 = B <2022

Vx+2=023{x+2=0 & F

= (thoa man)
2y-1=0 " [2y-1=0 " |y=

Déu “=" xay ra khi: { 1
2

Vay GTLN ciia B bing 2022 khi x=-2; y =%

¢) C =|x+5|+|x+7|+|x+9 = (Jx+5|+|x+9]) +|x+7|

Vi |x+5]+|x+9| =|-x = 5| +|x+9|> —x-5+x+9=4 ;

x+7]20 = C24+0=C>4

—-x-520 x<=5
Dau “="xay rakhi: Jx+9>0 = /x>-9=
x+7=0 x=-7

{ gsxs 5:x:—7 (thoa man)

X=-

Vay GTNN cia C bang 4 khix = -7
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Bai 19.

a) Cho céc 6 hiru ti a va b théa méan (2a+b—1)\/7=a—b—2. Tinh gia tri cia P =
ab+2023

b) Tim céc s6 tu nhién a, b, ¢ sao cho 4> 2abN2 420 =11-c\2

Loi gidi
a) Tacé: Qa+b-DT=a-b-2
Néu: 2a+h—1#0=7 =2=0=2
2a+b-1
Ma a;be@:;‘ib‘zle@ 7 Qv 1§ vi 7 1a 56 vo i)
a+b-

Néu 2a+b-1=0=a—-b-2=0
Khido: a=1;p=-1
2 2
Vésza +b —2:
ab+2023
b) a® —2ab\2 +2b* =11-cN2 = 2ab\2 =2 =a® + 26 =11 = (2ab— )2 = a* +2b* ~11
2 2
L
2ab—c
@ +2b> 11

ab-c

TH,:2ab-c# 0=

Via, b, ¢ 1a s6 ty nhién = cQ.Ma 2 1as6 vd ti = loai truong hop nay

TH,:2ab—c=0=a"+2b’-11=0=>a’ +2b" =11= 2b2£11:>b2£%:>be{0; 1; 2}

Néu b=0 thi tir ¢ +2b*=11= 4> =11 (khong tim dugc sd tu nhién a thoa man)

Néu h=1thitr a*>+2b* =11 = a*+2=11=a=3=c=6

Néu b=2 thitr a®>+2b* =11 = a’+8=11= a*> =3 (khong tim dugc sb tir nhién a théa méan)

Vaya=3;b=1c=6

Bai 20. Tinh gia tri ciia mdi biéu thirc sau:
a) A=x"""—-2024.x"" +2024.x*" —2024.x>° + ... +2024.x — 1 tai x =2023

b) B=2200—80x+80x" —80x’ +80x" —...+80x*" —80x*"' + x** tai x =79
Loi giai

a) Voi x =2023 = 2024 =x +1
Tacd: A=x""- (x+1).x2°22 + (x+1).x2021 - (x+1).x202° + ... +(x+1).x -1

2023 2023 2022 2022 2021 2021 2020
- - X7 =X

ot +x-1

=X X X +Xx +X
= x—1=2023-1=2022
Vay A=2022.
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a) Vo1 x=79=80=x+1
Taco: B=2200—(x+Dx+(x+Dx* =(x+Dx’ + (x + Dx* —...+ (x + Dx™ —(x + Dx*"! + 12

2 3 2 4 3 5 4 2021 2020 2022 2021 2022
=2200—x" =X+ X" +X —X X +X+X — X X —xT T =x" T +x

= 2200—x
= 2200-79
2121
Vay B=2121.

. £ 1 [

Bai 21. Cho da thitc f(x) = ax’ + bx + ¢ . Chimg minh: Néu f(O),f(l),f(—l),f[Ej la cac s0 nguyén
thi a, b, ¢ déu 1a cac sd nguyén.

Loi giai
Taco: f(0)=c; f)=a+b+c; f(-)=a-b+c; f(%j:%+g+c
£(0) 1a s6 nguyén nén c 1a s nguyén.
£(1) 1a s6 nguyén va ¢ 1a s6 nguyén nén a +b 1a s nguyén.
£ (-1) 1a s6 nguyén va c la so nguyén nén a—b 1a s nguyén.
= 24 1a s6 nguyén va 2b 1a s6 nguyén.

1 . X A N . X N A a b a—+ 2b
f 5 la s0 nguyén va c 1a s6 nguyén nén 2 + ) =

1a s0 nguyén.

— a+ 2b 14 s6 nguyén. Ma 2b 13 s6 nguyén nén a 13 s6 nguyén = b ciing 14 s6 nguyén.
Bai 22.

a) Cho da thirc Q(x) = 3x” + ax + b . Biét Q(=1)=15;, O(3)=11. Tinh —Q(”l‘l%(“‘)

b) Cho a, b, ¢ 13 cac s6 nguyén, xét da thirc P(x) = ax® + bx + ¢

Biét rang P(8)— P(5)=2022. Ching minh rang P(7)—P(4) 1a s6 chan.
Loi giai

a) Taco: Q(x)=3x"+ax+b

O(-1)=15=3.(-1) +a(-1)+b=15=> —a+b=12(1)

0(3)=11=33+a3+b=11=3a+b=-16 (2)

Lay (2) trir (1) ta duge: da=—28=a=-T=b=12-7=5

Khi d6: O(x)=3x" -7x+5

0(1)=3.>=7.1+5=1

0(-4)=3.(-4) -7.(-4)+5=81

Khi do: 0(1)-9(4) _1-81 _—80 -8
110 110 110 11
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b) Ta co:
P(8)—P(5)=(64a+8b+c)—(25a+5b+c)=39a+3b=2022
P(7)—P(4)=(49a+7b+c)—(16a+4b+c)=33a+3b

Voi a,beZ, ta co:

39a+3b= 6a+(33a+3b) =2022 lasé chdn

Ma 6a chdn = 33a+3b la s6 chdn

= P(7)—P(4) la 56 chdn

Vay P(7)—P(4) la s6 chdn

Bai 23.
a) Tim nghiém ctia da thirc f(x)=x"+5x+5.

b) Cho da thitc g(x) = ax> +bx +c. Biét g(1)=2012; g(-2) = g(3)=2036

Chtrng minh rang da thirc g(x) vo nghiém

Loi giai
2
a) f(x)zxz+5x+5=x2+§x+§x+2—§=x x+§ +§ x+§ *_ x+§ 2
2 2 4 4 2) 2 2) 4 2 4

0o [xa 5V 5 o w3V 5 (BY _(_[5)
Xetf(x)_oj( +2j 4 0:{ +zj 4 (J ( 4j

Truong hop 1: x+%:\/§:>x:£_§:5__5

2 2 2
C > V5 5 545
Truonghop 2: x+=—=— |- > x=—"—-=—
2 4 2 2 2
Vay nghiém cua da thic f(x) la: xe{\/g 5; _\/§2+ 5}

b) Ta co:

g(l)=a+b+c=2012 (1)

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

f(3)=9a+3b+c= 2036 (3)

Ter(1)2) => (4a—2b+c)—(atb+c)=24 = 3a—-3b=24 = a—-b=8 (4)
Tr(2)(3) = Ya+3b+c)-(4a—-2b+¢c)=0= 5a+5b=0 = a+b=0 (5)

Tu (4) () timdugca=4;b=—4 = c=2012
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Do d6 g(x) = 4x> —4x + 2012 = (4x*> — 2x) — (2x — 1) + 2011 = 2x(2x — 1) — 1.(2x — 1) + 2011
= (2x—1)>+2011 >0 v6i moi x

Vay da thuc f(x) vo nghiém
Bai 24.
a) Tim da thirc du trong phép chia sau: (x54 +xP x4 x+ 1) : (x2 —1)
b) Xéc dinh da thirc f{x) thoéa man cé ba diéu kién sau:
Khi chia cho x — 1 thi du 4; khi chia cho x + 2 thi du 1; khi chia cho (x — 1)(x + 2) thi duoc thuong 1a
5x? va con du.

Loi giai
a) Gia sir da thirc 4(x)=x"+x" +x" +...+x” +1chia cho da thirc B(x)=x’-1 dugc thuong 1a Q(x)
va du 1a R(x)
Vi bac cua R(x) phai nho hon bac cua B(x) nén bac cua R(x) nho hon 2
= R(x) c6 dang ax + b

Ta c6: A(x) = B(x).Q(x) + R(x)
Hay: A(x) = (x* -1).Q(x) +ax+b

Véi x=1taco: A(1)=(1"-1)Q(1)+a.l+b=T=a+b(l)
V6i x=-1 taco: A(-1)=[ (1) ~1]Q(-1)+a(-1)+b=1=-a+b (2)
Ta(l)va(2)suyra: a=3;b=4

b) Vi (x — 1)(x + 2) cd bac 2 nén f(x) chia cho (x — 1)(x + 2) duogc da thirc du c6 dang ax + b
Dit f(x) = (x — 1)(x + 2).5x> + ax + b (**)

Ap dung dinh 1i Bézout:

Vif(x)chiax—1du4 = f(I)=4. Thayvao (**)tadugc: a+b=4 (1)
Vif(x)chiax+2dul = f(- 2)=1. Thayvao (**)tadugc: -2a+b=1 (2)

Tr(1)(2) > a=1;b=3

Do d6 f{x) = (x — 1)(x + 2).5x*> + x +3=5x*+5x — 10x* +x + 3

Vay f{x) = 5x* +5x° - 10x*> + x + 3
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Bai 25.
a) Cho a, b, ¢ 1 s6 nguyén va a” +b* +¢* 4. Chiing minh rang abc chia hét cho 8.
b) Tim cac s nguyén té p,q,r saocho p?+q” =r.

¢) Cho p 1a s6 nguyén td; p >3 vaa, b € N* saocho p® +a* = b*. Ching minh rang a : 12

Giai
a) Nhan xét: a?; b%; ¢? chia 4 du 0 hodc 1

+)Néua?; b% c2chiad du 1 = a?+b2+c? = 3 (mod4) (loai)

+) Néu a%; b?%; ¢ c6 mot s chia 4 du 1; hai sd chiad du 0 = a?+b*+c? = 1 (mod 4) (loai)

+) Néu a%; b?; ¢2 c¢6 hai sd chia 4 du 1; mot s chiad du 0 = a?+b>+c? = 2 (mod4) (loai)
= chi c6 truong hop ca a%; b%; ¢ déu chia hét cho 4

— a; b; ¢ déu chia hétcho2 = abc:8

Viayabc : 8

b) Vi r=p?+g” >2 ma r lasd nguyéntd = r lasolé
= p? hodc ¢’ chin

Ma p,q la cac s6 nguyén t6

= p=2 hoac g=2.

THI: p=2thi2'+¢’ =r.
+)Néu ¢ =2 = r =8 (loai).
+)Néu ¢ =3 = r =17 (thoa man)
+)Néu ¢ >3 ma ¢ 1a sd nguyén tb = g3 va ¢ 1¢
27 =(-1)" =—1(mod3
= (1) ( ) =27 +4" =0(mod3)
q° =1(mod3)
= r=2%+¢* chia hét cho 3 va >3 nén khong 1a s6 nguyén t6 (loai)
Do do p=2;9=3;r=17
Tuong tu voi g =2 tatim dugc p=3;r=17.

Vay p=2;q=3;r=17 hoac p=3;q=2;r=17
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¢) Vi p lasénguyéntd va p>3 = p/3 va p2/3 = p° =1 (mod 3)

Néu ¢’ =1 (mod 3) = p* +a*> =2 (mod 3) = b* chia3 du 2 (loai) > a’:3=a:3 (1)
Vi p lasénguyéntbva p>3 = p 16 = p*> =1 (mod 8)

Néu a® =1 (mod 8) = p>+a’ =2 (mod 8) = b chia 8 du 2 (loai)

Néu a®>= 4 (mod 8) = p*>+a®> =5 (mod 8) = b*> chia 8 du 5 (loai)

= a8 = ai4

Viai3; ai4 va(3,4)=1 = ai12 (diéu phaichiing minh)

€3 | www.facebook.com/mathexpress.vn (O] 1900 633551

28



