.
) Tailieumontoan.com

1

(ﬂ o=
\' ' Tai liéu suu tam

BOI DUONG DPAI SO LOP 8

Ol10
s

"

o



BOI DUONG PAI SO 8 Website: tailieumontoan.com

MUC LUC

Chuwong 1. PHEP NHAN VA PHEP CHIA DA THUTC ......co.oooiiiiicceceeeeeee e, 2
§1. NHAN DA THUC ... oottt ettt ettt st en et en e n e en e 2
§2. CAC HANG DANG THUGC DANG NHO ......c.ouiiiiieieesieeeieeieieseee s sesses s ssnesnesnens 4
§3. PHAN TICH DA THUC THANH NHAN TU ..ot 8
TN ) & NG 5N U & LSOO 16
85, TINH CHIA HET ..ottt sttt 20
§6. MOT SO HANG DANG THUC TONG QUAT ......coovieieeeeieiieieeeess s 23

Churong II: PHAN THUC DAL SO .......oooeceeoeeeeeoe e 27
§1. TINH CHAT CO BAN VA RUT GON PHAN THUTC .......coovveveeieeieeeseeeeseeeseeseeies s sesnenes 27
§2. CAC PHEP TINH VE PHAN THUTC .......oiiieieeeeeeeseeee et ses e estessesessesses st nssnannes 28
§3. DAY CAC PHAN THUC VIET THEO QUY LUAT ..ot eeeeeeeeee e e, 32
§4. PHUONG PHAP QUY NAP TOAN HOC ....ooiieieeeeeeeeeeeeeeeee et 33

Chuong III. PHUONG TRINH BAC NHAT MOT AN ....cooiiiiieiieiieseeeeesee e, 36
§1. KHAI NIEM VE PHUONG TRINH, PHUONG TRINH BAC NHAT MOT AN .....c..cccovvueee. 36
§2. PHUONG TRINH TICH........cocoviiieeiceiceetece ettt 37
§3. PHUONG TRINH CHUA AN O MAU ......ooiviiiiieeeeeeeeeee e sssnanes 41
§4. TOAN BAC NHAT MOT AN ..ot sttt s st nssnanes 42

Chwong IV. BAT PHUONG TRINH BAC NHAT MOT AN.....cocoooiiiiiiieeeseeeeeeee s, 45
§1. LIEN HE GIUA THU TU VA PHEP CONG, PHEP NHAN. ......ccocovevererereeeeeeeieseeeeenan, 45
§2. TIM GIA TRI NHO NHAT, GIA TRI LON NHAT CUA BIEU THUC. ...cooovvvveveeeeeeeees 52
§3. BAT PHUONG TRINH BAC NHAT MOT AN ..ot ses s 58
§4. PHUONG TRINH CHUA AN TRONG DAU GIA TRITUYET DOl ....ovvvvivieieeeeeeees 60
§5. BAT PHUONG TRINH CHUA AN TRONG DAU GIA TRITUYET DOl .....o.ovvvvveerrrnnnns 62
§6. BAT PHUONG TRINH DANG TICH. BAT PHUONG TRINH DANG THUONG. .............. 63

PRGI d8 TR+ s 65
PHEP NHAN VA PHEP CHIA DA THUTC ...coooivieieieeeeeee e ess et nssness s 65
PHAN THUGC DAL SO ....ooiieeeeeeeeeeee ettt sas s ssan st ssnssnssnannes 67
PHUGONG TRINH BAC NHAT MOT AN .....ooiiiiiiieieeectese e sess e eeseestsssesessesss s sssen s ssnesnens 68
BAT DPANG THUC, BAT PHUONG TRINH ......cooviirieieieeeieeeceeeseeseesess s sesssenesnens 69
MOT SO BAI TOAN KHAC ...t ses s ss s st asnsansaneas 70

Lién hé tai liéu word toan zalo: 039.373.2038 -1-



BOI DUONG PAI SO 8 Website: tailieumontoan.com

Chuwong 1. PHEP NHAN VA PHEP CHIA PA THUC

§1. NHAN PA THUC

Phép nhan don thirc véi da thire, da thic vai da thire dugc thuc hién nhu sau:

A.(B+C): AB+AC

(A+B).(C+D)=AB+AD+BC+BD

Vi du 1. Cho biéu thic:

M 3(2 1)1432 4

= + —_ . —
229 433) 229 433 229.433

a) Bang cach dat L _ a; L _ b, hay rit gon biéu thuc M theo a va b.
229 433
b) Tinh gi4 tri caa biéu thicc M.
Giai:
a) M=3a(2+b)-a(l-b)-4ab=>5a
1 5

b) M=5a=5.—=——
229 229

Vi du 2: Tinh gia tri cua biéu thic
A=x"-5x"+5x*-5x*+5x -1 taix =4
Gial
Cach 1. Thay x =4, ta co
A=4°_54* 454° 5421541
=4 —(4+1) 4" +(4+1).4° - (4+1).4° +(4+1) 41
=4 B -4+ 4 8L 14141
=3
Cach 2. Thay5=x+1,tacé
A=x"—(x+1)x* +(x+1)x° = (x+1)x* +(x+1)x-1

=X X=X+ x* X=X+ X+ x-1
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=x-1=3
Nhgn xét: Khi tinh gia tri caa mot biéu thic, ta thuong thay chir bang sé. Nhung & vi
du 1 va ¢ cach 2 cua vi du 2, ta lai thay sé bang chit. O vi du 1, cac sb Zlgva % lap lai

nhiéu lan trong biéu thic M duoc thay boi a va b. O vi du 2, s6 5 duoc lap lai nhiéu lan trong
biéu thuc A duogc thay boi x + 1.

Vi du 3: Chitng minh hang dang thuc
(x—a)(x=b)+(x=b)(x-c)+(x—c)(x—a)=ab+bc+ca-x*
Biétrang 2x=a+b+c

Giai:

Bién ddi vé trai, ta dugc

x* —bx —ax +ab+ x* —bx —cx +bc + x* —ax—cx+ca

=3x*-2x(a+b+c)+(ab+bc+ca)

Thay a+b +c = 2x, duoc vé trai bang —x* +ab +bc + ca, bang vé phai.
Hang dang thtc dugc chieng minh.
BAI TAP
1. ROt gon biéu thuc:
2y—x—{2x—y—[y+3x—(5y—x)]}

Véi x=a’ +2ab+b*; y=a®—2ab+b?

2. Thuc hién phep tinh:
3x" (4x"* 1) - 2x"*(6x" 7 1)
3. R0t gon cac biéu thic:
a) 10" —6.10";
b) 90.10% —10** +10***;
) 2,55"%10+5"—6.5"".
4. a) Chirng minh rang: 2'° + 2 + 22 chia hét cho 7.
b) Viét 7. 32 thanh tong cua ba lily thira co s6 2 véi cac s6 mii 13 ba sb tu nhién lién
tiép.

1 1 4 5118 S 8

5. Tinh 3. ) - . - +—
117 119 117 119 117.119 39
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6. Tinhgiatri x> —8x" +8x" —8x" +...—8x* +8x -5 Voi x = 7.
7. Ratgon: (a+b+c)(a®+b’+c*~ab—hc—ca)
8. Chuang minh hang dang thuc:
(a®+b®+c¢® —ab—bc—ca)(a+b+c)=a(a’ —bc)+b(b* —ca)+c(c’ - ab)
9. Chirng minh hang dant thuc:
(100+a)(100+b)=(100+a+b).100 +ab
Tir d6 suy ra quy tic nhan nham hai sé Ién hon 100 mét chit.
10. Hay xay dung quy tic nhan nham hai s6 nhé hon 100 mét chat dya vao hang dang
thac
(100-a)(100-b) = (100 +a+b).100+ ab
11. Rat gon biéu thic: (x+a)(x+b)(x+c)
Biétrang: a+b+c=6

ab+bc+ca=-7

abc =-60

§2. CAC HANG PANG THUC PANG NHO

Bay hang dang thirc dang nhé duoc hoc trong chuong trinh cho ta két qua cudi cung cua
cac phép nhan da thic véi da thuec.

(a+b)’ =a®+2ab+b? (1)
(a—b)’ =a®—2ab+b* 2)
(a+b)(a-b)=a*-b? (3)
(a+b)’ =a®+3a%+3ab? +b? (4)
(a—b)’ =a®-3a%+3ab® - b’ (5)
(a+b)(a’—ab+b*)=a’+b’ (6)
(a—b)(a’+ab+b*)=a’-b’ (7)

Cac cong thirc (4) va (5) con duoc viét dudi dang:

(a+b)3 =a’+b’+3ab(a+b)

(a—b)3 =a’—b’—3ab(a-b)

Tur cOng thic (1) suy ra cdng thire binh phuong ctia mot da thic:
(a+b+c)’ =a®+b*+c? +2ab+ 2bc + 2ca
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Vi du 4. Cho da thtc: 2x* —5x + 3. Viét da thirc trén dudi dang mot da thic cua bién vy,
trong do y =X + 1.

Giai: Thay x boiy — 1, ta duoc
2X* —5Xx+3= 2(y—1)2 -5(y-1)+3
:2(y2—2y+1)—5y+5+3
=2y?-9y+10
Vi du 5. S nao 16n hon trong hai s6 A va B?
A=(2+1)(2° +1)(2* +1)(2° +1) (2 +1)
B = 2%
Giai: Nhan hai vé cta A véi 2 - 1, ta dugc:
A=(2-1)(2+1)(2° +1)(2" +1)(2° +1)(2° +1)
Ap dung hang ding thic (a+b)(a—b)=a”-b* nhiu lan, ta dugc

A=2%_1.VayA<B.

Vi du 6. Rat gon biéu thuc:

A=(a+b+c)’ +(a-b-c) —6a(b+c)’
Giai:
A=[a+(b+c)] +[a—(b+c)] -6a(b+c)’
=a®+3a’(b+c)+3a(b+c)’ +(b+c) +a’—3a%(b+c)+
+3a(b+c)’ —(b+c)’ —6a(b+c)’

=2a°

BAI TAP

A - CAC HANG PANG THUC (1), (2), (3)
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12. Tinh nhanh két qua céc biéu thirc sau:
a) 1272 +146.127 + 73;

b) 9°2°-(18°+1)(18° -1);

) 100?—99% +982 —97% +...+ 22 —1%;

d) (20°+18° +16°+...+ 47 +2°) - (19° +17° +15° + ..+ 3° +1°);
780% — 2207

e) 2 X
125° +150.125+75
13. So sanh hai sb sau, sé nao 16n hon?

a) A=1989.1991 va B =1990°;

_ 2,2
b) A:X yVéB:%Véix>y>0;
X+Y X“+y

C) A:(3+1)(32 +1)(34+1)(38 +1)(315 +1) va B=3%_1
14. R0t gon cé4c biéu thuc:
a) 5(2X—1)2+4(x—1)(x+3)_2(5_3x)2;

2
)

b) (2a%+2a+1) (2a°-2a+1) —(2a% +1)
c) (9x-1)"+(1-5x)" +2(9x~1)(1-5x);
d) (x*-5x+1) +2(5x—1)(x* ~5x+1)+(5x—1)’;

15. R0t gon céc biéu thic:

a) (a2+b2—c2)2—(a2—b2+02)2;

b) (a+b+c)2+(a+b—c)2—2(a+b)2;

C) (a+b+c)2+(a—b+c)2+(a+b—c)2+(b+c—a)2;

16. Chirng minh cé&c hang dang thuc:

a) (a?-b?) +(2ab)’ =(a?+b?);

b) (a”+b*)(c’+d?)=(ac+bd)’ —(ad -bc)’;

c) (ax+b)2—(a—bx)2+c2x2+c2=(a2+b2+c2)(x2+1);

d) %(a+b+c)[(a—b)2+(b—c)2+(c—a)2}=a3+b3+c3—3abc;

e) 1000° +1003* +1005° +1006° =1001* +1002° +1004* +10077;
17. Cho 10a? =10b? +c¢?. Chang minh rang:
(7a—3b+2c)(7a-3b-2c)=(3a—7b)’

18. Cho a+b+c=2p. Ching minh rang:

a) 2bc+b’+c’-a’=4p(p-a)
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b) (p-a)’+(p-b) +(p-c) =a’+b?+c?-p
19. Viét da thac x* +3x+2 dudi dang da thirc cia x—1
20. Hiéu cac binh phuong cua hai s6 ty nhién chin lién tiép bang 36. Tim hai sé ay.
21. Hiéu cac binh phuong cua hai s ty nhién 1¢ lién tiép bang 40. Tim hai sé ay.
22. Tim ba s6 ty nhién lién tiép, biét ring tong cac tich cua tirng cip hai s6 trong ba sb
ay bang 74.
23. Tong ba sé a, b, ¢ bang 9, tong cac binh phuong cta ching bing 54.
Tinh ab+bc+ca.
24. Timx vay, biétrang: x> +2x+y?>—-4y+5=0.
25. Cho a* +b*+c*—ab—bc—ca=0. Chang minh: a=b=c.
26. Cho (a—b)’ +(b—c) +(c-a)" =4(a”+b* +c*—ab—bc-ca).
Ching minh: a=b=c.
27. Tinh gia tri cua céc biéu thuc:
a) x*—10x+26 vé&i x =105;
b) x*-0,2x+0,01 v6i x=0,9;
C) 2(a—5)(a+1)—(a—5)2 +36 voi a=99;
28. Chang minh rang:
a) a(a-6)+10>0;
b) (x-3)(x-5)+4>0;
c) a’+a+1>0.
29. Tim gid tri nho nhat caa cac biéu thic:
a) X*—4x+1;
b) 4x*+4x+11;
c) 3x*—6x-1.
30. Tim gi4 tri 16n nhat caa cac biéu thic:
a) 5-8x—x%
b) 4x—x*+1.
31. Tim gia tri nho nhat caa cac biéu thic:
a) (x-1)(x+2)(x+3)(x+6)

b) x*—2x+y*—4y+6

B - CAC HANG PANG THUC (4), (5), (6), (7)
32. Tinh gia tri cua céc biéu thuc:
a) a’+1+3a+3a’voia=9;
b) x*+3x*+3x v6i x=19;
c) a’+3a’°+3a+6 vsi a=29;
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d) a’-3a’+3a+1vsi a=101.
33. Rut gon céc biéu thuc:

D H(x1) (1) (x+ 1) —x1);
b) 3 (x—1)(x+1)—(x* ~1)(x* +x* +1) —(x* ~1) ;
¢) (a+b+c)+(a—b—c) +(b-c-a) +(c—a—b).

34.Tim x, biét:

6(x+1)" —2(x+1) +2(x—1)(x* +x+1)=1.

35. Ching minh cac hing dang thic:
a) (a+b)3 =a’+b’+3ab(a+b)
b) (a+b+c)3 =a’+b*+c’+3(a+b)(b+c)(c+a)

36. Cho a+b+c=0.Ching minh ring: a®+b?+c® = 3abc.

37*.Cho a+b+c+d =0.Chang minh rang: a’+b’ +¢’+d*=3(ab—cd)(c+d).

38.Cho a+b=1. Tinh gia trj caa M =2(a’+b*)-3(a’ -b?).

§3. PHAN TICH PA THUC THANH NHAN TU

Ba phuong phap thuong dung dé phan tich da thac thanh nhan tu:

— bat nhan tir chung.
— Nhdém céc hang tur.
— Dung hang dang thuc.
Ngoai ra, dé phan tich da thirc thanh nhan tir, nguoi ta con dung nhitng phuong
phap khac, nhu: tich mot hang tir thanh nhiéu hang tir, thém va bét cing mét hang ti,
doi bién, hé sb bt dinh.

Vi du 7. Phén tich thanh nhéan tu:

a) x°—6x+8;
b) 9x*+6x—8;
Giai: Ba hang tu cua da thuc khéng c6 nhén tir chung, cling khong 1ap thanh binh

phuong ciia mot nhi thirc. Do d6 ta nghi dén viéc tich mot hang tir thanh hai hang tir dé
tao thanh da thirc 6 bén hoic nam hang tur.
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a) Cachl: x* —6x+8=x"—2x—4x+8=x(x-2)-4(x-2)
=(x-2)(x-4)

Cach2: x* —6x+8=x*—6x+9-1=(x-3) -1

=(x-2)(x—-4)

Cach 3: X* —4+6x+12=(x+2)(x-2)+6(x+2)

=(x-2)(x-4)

Cach 4: x* —16—-6x+24 =(x+4)(x—-4)-6(x-4)

=(x-2)(x—-4)

Cach 5: x* —4x+4-2x+4=(x-2)" —2(x-2)

=(x-2)(x—-4)

b) Co6 nhiéu cach tdch mot hang tir thanh hai hang tir khac, trong d6 hai cach sau 1a
thong dung nht:

Céch 1: Tach hang tir bac nhat thanh hai hang ti rdi dung phuong phap nhém cac hang
tu va dat nhan ti chung méi.

Ox? +6X—8=9x*—6x+12x—8
=3x(3x—2)+4(3x—-2)=(3x-2)(3x+4).

Céach 2: Tach hang tir khong ddi thanh hai hang tir roi dua da thic vé dang hiéu hai
binh phuong.

9x* +6x+1-9=(3x+1)-3" = (3x+4)(3x-2).
Chua y: Céch tach hang tir bac nhat thanh hai hang tir dua vao hang dang thic:
mpx’ +(np+mg)x+ng=(mx+n)(mp+q).
Nhu vay trong tam thic: ax® +bx +c, hé sb b duoc tach thanh b, +b, sao cho bb, = ac

Trong thyc hanh ta lam nhu sau:

1. Tim tich ac.
2. Phan tich ac ra tich cua hai thira s6 nguyén bang moi céch.
3. Chon hai thira s6 ¢6 tong bang b.
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Trong da thuc: 9x° +6x—8 thi a=9,b=6,c=-8.
Buoéc 1: Tich ac=9.(-8)=-72.

Buéc 2: Phan tich —72 ra tich hai thira s6 trai dau, trong d6 thira s6 duong c6 gia tri
tuyét d6i Ion hon (dé tong hai thira sé bang 6).

72=(-1).72=(~2).36 = (~3).24 = (~4).18 = (~8).9
Buréc 3: Chon hai thira s6 ¢6 tong bang 6. Do 1a — 6 va 12.

Trong trudng hop tam thicc ax® +bx+c c6 b 1a s6 1é, hodc a khong 13 binh phuong cua
mot sé nguyén thi giai theo cach 1 gon hon so véi cach 2.

Vi du 8. Phan tich thanh nhan tir: (x + )’ +4x? + 4x 12,

Giai: Ta nhan thay néu dit: x*+x =y thi da thic c6 dang: y?+4y—12 la tam thuc
bac hai ddi véi y. Ta co:

y:+4y-12=y*+6y-2y-12=y(y+6)-2(y+6)

(y+6)(y-2)

(%* +x+6)(x* +x-2)

(x2+x+6)(x2+2x—x—2)

=(X*+x+6)[ x(x+2)-(x+2)]
:(x2 + x+6)(x+2)(x—1).

Céch lam nhu trén goi 1a doi bién.

Chu y: Tam thac bac hai ax? +bx +c¢ s& khdng phan tich tiép duoc thanh nhan tir trong
pham vi s6 hitu ti néu:

Theo cach 1, khi phan tich ac ra tich cua hai thira s6 nguy@n bang moi cach, khéng c6
hai thira s6 nao c6 tong bang b, hoic

Theo céch 2, sau khi tam thirc vé dang ax? —k thi k khéng 13 binh phuwong ctia mét s6
hiru ti.

Tam thiac x* +Xx+6 khdng phan tich thanh nhan tr duoc nita (trong pham vi s6 hitu ti)
Vi:
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Theo cach 1, tich ac =6=1.6 = 2.3, khong c6 hai thira s6 nao c6 tong bang 1.

2
Con theo cach 2, x2+x+6:x2+2.£x+£+§= x+i +§
2 4 4 2 4

Ta thiy ? khong 14 binh phurong ciia mét sé hitu ti.

Vi du 9. Phan tich thanh nhan ta: x* +3x* — 4.

Giai: Ta tach c4c hang tir caa da thuc trén bang phwong phap tim nghiém cia da thirc.
Ta nhic lai a la nghiém cta da thiec f(x) néu f(a)=0. Nhu vay, néu da thic f(x)chua
nhan tir x—a thi a phai la nghiém cua da thirc. Ta lai chd ¥ rang néu da thirc trén c6 mot nhan
tir 14 x —athi nhan tir con lai 1a x? +bx+c suy ra —ac = -4, tac 1a a phai 1a wéc cua — 4. Tong
quat, trong da thuc véi hé sb nguyén, nghiém nguyén néu cé phai 1a uéc cua hang tir khdng
d6i. Uéc cua — 4 1a +1, +2, +4. Kiém tra, ta thdy 1 12 nghiém cua da thic. Nhu vay, da thic
chtra nhan tir x—1, do d6 ta tach cac hang tir cua da thirc 1am xut hién nhan tir chung x—1.

Cachl: X*+3x*—4=x>-x*+4x* -4
=X’ (x-1)+4(x+1)(x-1) :(x—l)(x2 +4x+4)
=(x-1)(x+2)".

Cach2: x*+3x*—4=x*-1+3x"-3

:(x—l)(x2 + x+1)+3(x +1)(x-1)
=(x=1)(X* +x+1+3x+3)

=(x—1)(x+2)2.

Ta ciing cht y rang néu da thic ¢6 tong cac hé s6 bang 0 thi da thirc chira nhan tar x—1,
néu da thirc c6 tong cac hé sé cua hang tir bac chin bang tong cac hé sb cua hang ti bac I¢ thi
da thirc chtra nhén tir x+1 9xem vi du 14).

Vi du 10. Phan tich thanh nhan tir: 2x> —5x° +8x — 3.

Giai: Céc s6 +1, +3 khong l1a nghiém cua da thtc, nhu vay da thiec khong c6 nghiém
nguyén. Nhung da thic c6 thé cd nghiém hitu ti. Trong da thirc véi hé sé nguyén, nghiém hitu

ti néu c6 phai c6 dang B, trong d6 p 1a wdc cua hé sb ty do, q 13 udc duong ciia hé s6 cao nhat
q

(ban doc tu chitng minh).
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Nhu vay, nghiém hiru ti néu c6 caa da thic trén chi c6 thé 1a £1, i%, +3 hoic i%.
Sau khi kiém tra ta thdy x :% la mot nghiém nén da thirc chira nhan tir x—% hay 2x—1. Do
d6, ta tim céch tach cac hang tir ciia da thirc dé xuat hién nhan t chung 2x —1.
2x* —5x* +8x-3
=2x° = X* —4x* +2X+6x -3
= x*(2x-1)-2x(2x-1)+3(2x-1)
:(2x—1)(x2 —2x+3).

C6 thé giai bai tap trén bang phuong phap hé sé bdt dinh: néu da thac trén phan tich
dugc thanh nhén tir thi phai c6 dang:

(ax+h)(cx® +dx+m).
Phép nhan nay cho két qua:
acx’ +(ad +bc)x* +(am+bd ) x+bm.
Pdng nhét da thirc nay véi 2x® —5x* +8x —3, ta duoc:

ac=2, ad +bc=-5, am+bd =8, bm=-3.

C6 thé gia thiét rang a > 0 (vi néu a <0 thi ta d6i dau ca hai nhan tt), do d6 a =2 hoic

Xét a=2thi c=1,taco: 2d +b=-5, 2m+bd =8, bm =-3; b c6 thé bang +1, 3.
Xét b=-1thi m=3, d =2 théa man cac diéu kién trén.

Vaya=2,c=1,b=-1, m=3, d =-2.

Ta c6: 2x° ~5x* +8x—3=(2x-1)(x* - 2x+3)

Vi du 11. Phan tich thanh nhan tia: P =ab(a—-b)+bc(b-c)+ca(c-a)
Giai:

Céch 1. Khai trién hai hang tir cubi:

P =ab(a-b)+b’*—bc*+c’a-ca’

=ab(a—-b)-bc’ +c’a—ca’ +b’c
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= ab(a—b)+c?(a—b)—c(a+b)(ah)
= (a—b)(ab+c® —ac-bc)
(a-b)[a(b—c)~c(b—c)]
(a-b)(b-c)(c-a).

Cach 2. Tach b—cthanh —[ (a—b)+(c-a)]

P=ab(a-b)-bc[(a-b)+(c-a)]+ca(c-a)

=b(a-b)(a-c)+c(c—a)(a-b)

= (a-b)(b-c)(c-a).

BAI TAP

39. Phén tich thanh nhén tu:
a) x®—4x*-8x+8;

b) 1+6x—6x* —x?;

C) 6x° —x*—486x+81;

40. Phén tich thanh nhan tu:
a) (xy +1)2 —(x+ y)2 .

b) (a+b+c)’ +(a+b-c) —4c?;

c) 4a’h’ —(a* +b’ —c2)2 :

d) a(b?-c?)+b(c’ -a*)+c(a’ -b?);

e) ab(a+b)+bc(b+c)+ca(c+a)+2abc;
g) ab(a+b)+bc(b+c)+ca(c+a)+3abc;

h) a(b®—c®)+b(c®~a’)+c(a*-b®);

i*) a’(b” —c”)+b*(c” —a’)+c*(a’ —b?);

d) x* —4x* +4x-1;
e) xz(x2+4)—x2+4;

f) xz(x+4)2 —(x+4)2 —(x2 —1).
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i*) a(b—c)2 +b(c—a)2 +c(a—b)2 —a®—b®—c®+4abc.

41. Phén tich thanh nhén tu:

a) a’ +b° +c® —3abc; b) (a+b+c)’~a®-b*-c’.
42. Phan tich cac tam thac bac hai thanh nhan tu:

a) x> —7x+12; b) x? —5x —14; c) 4x* —3x-1.

43. Phan tich thanh nhan tir bang cach di bién dé dua vé dang tam thic bac hai d6i voi
bién mai:

a) 6x* —11x* +3; d) x* —7xy+12y?;

b) (x2+x)2+3(x2+x)+2; e) x* —2xy +y* +3x -3y -10.
c) X(x+1)(x+2)(x+3)+1;

44. Phan tich x* —7x—6 thanh nhan tir bang nhiéu céch.

45. Phan tich thanh nhan tu:

a) x®—5x*+8x—4; d) x® +8x% +17x +10:;

b) X’ —3x+2, g) X' +3x* +6x+4.

0) x® —5x% +3x+9;

46. Phan tich thanh nhan tir:

a) x°*—2x—4; g) X° +9x° +24x + 26;
b) 2x° —12x* +17x -2, g) 2X° —3x* +3x-1;
c) X°+ X +4; h) 3x* —14x* + 4x +3.

d) X% +3x% +3x+2;
47. Phan tich thanh nhan tu:

a) X*+2x° +x* + x+1; 0 (x2—8)2+36.

b) (1+ xz)2 —4x(1-%);
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48. Phan tich thanh nhén tir;

a) x*+4; c) 64x* +1;

b) x* +64; d) 81x* +4.
49*, Phén tich thanh nhan tu:

a) X°+Xx+1; b) X +x°+1.
50*. Phan tich thanh nhan tir bang phwong phap hé s6 bat dinh:

a) 3x°—22xy—4x+8y+7y* +1;
b) 12x*+5x-12y® +12y—10xy -3;
c) X' +6x*+11x* +6x+1.

51*. Tim s6 nguyén a sao cho da thuc (x+a)(x—5)+2 phan tich dugc thanh (x +b)(x+c)
Véi b, ¢ 1a s6 nguyén.

52*. Tim s nguyén m sao cho (x+m)(x+5)+3 phan tich duoc thanh (x+a)(x+b) véia, b
la s6 nguyén.

53. Tim s6 ty nhién n dé gia tri cua biéu thire sau 1a mot sb nguyén to:
a) A=n’-4n*+4n-1; b) B=n®-6n°+9n-2.

54*, Trong hang dang thic (x+1)° = x* +3x* +3x+1, lan luot thay x bang 1,2,3,...,n rdi cong
cac dang thire d6 lai. Bang cach d6 hiy tinh:

S=1"+2°+3%+..+n%
55*, Bang cach twong tu nhu bai 54, hdy tinh:
S=0+22+3+..+n

tir hiang dang thae (X +1)* = x* +4x° +6x° + 4x +1.
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84. CHIA PA THUC

Pa thiic A(X) goi la chia hét cho da thirc B(x) khéc 0 néu ton tai da thirc Q(x) sao cho
A(X) = B(x).Q(x) .

Véi moi cip da thic A(X) va B(X), trong d6B(x) =0, ton tai duy nhit cip da thic
Q(x) va R(x)sao cho A(x) = B(x).Q(x) + R(x), trong d6 R(x) =0 hoac bac cia R(x) nho hon
bac cua B(x). Khi d6 Q(x) la thwong va R(X) la du cua phép chia A(x) cho B(X).

NéuR(x) =0, ta duoc phép chia hét. Néu R(x) = 0, ta dugc phép chia co du.

Ta ciing nhéc lai & ddy ring hai da thtc goi 1a bang nhau néu chiing c6 cing gia tri véi moi gia
tri cta bién. Do d6 néu hai da thuc (duoc viét dudi dang thu gon) c6 cac hé sé twong tng cua
cac don thirc ddng dang chira trong hai da thirc 6 bang nhau thi hai da thtrc d6 bang nhau.

Vi du 12. Xac dinh s a sao cho da thuc x® —3x+a chia hét cho (x—1).
Giai:
Cach 1. bat phép chia:

x3 —3x+a‘ X2 —2x+1

X —2x2 + X xj{z

2x* —4x +a
T 2x2 —4x+2

a—-2
Mudn phép chia khong du, ta phai c6 a—2=0 hay a=2;

Céach 2. (Phirong phdp hé s bdt dinh)

Néu da thic bac ba x* —3x+a chia hét cho da thic bac hai x* —2x+1 thi thuong la
nhi thtrc bac nhat c6 hang tir cao nhat 1a x®: x? = x, hang ter thap nhatla a:1=a.

Nhue vidy x®—-3x+a dong nhat véi (x2—2x+1)(x+a) trc 14 déng nhat

x*+(a—2)x* +(1-2a)x+a. Do d6 cac hé s6 twong (ng phai bang nhau tic la:

a-2=0
hay a=2.
{1—2a =-3

Céch 3. (Phuwong phap xét gid tri riéng)
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Goi thuong ctia phép chia la Q(x), taco x* —3x* +a=(x —1)2 Q(X) v&i moi x.
Véi x=1thi 1-3.1+a=0Q() hay —2+a=0 tacla a=2.
Thit lai: (x3—3x+a):(x2—2x+1)=x+2.

Vi du 13. Ching minh dinh |i “S6 du trong phép chia da thic f(x) cho nhi thic x—a
bang gia tri cua da thirc Ay tai x=a”.

Giai: Chia da thuc f(x) cho nhi thirc X—a, ta dugc thuong 1a Q(x) va du 1a hang sé r.
Tacod f(x)=(x—a).Q(x)+rvdi moix dodo x=athi f(x)=r.

Chu y: Binh li trén duoc goi 1a dinh li BE-du mang tén nha toan hoc Phap Bézout (1730
— 1783). Pinh Ii Bé-du gilp ta tinh s6 du cta phép chia da thic f(x) cho nhi thic x—a ma
khéng can thyc hién phép chia da thirc.

Tur dinh |i Bé-du, ta thiy da thac f(x) chia hét cho x—a khi va chi khi a 1a nghiém cua
da thuc.

Vi du 14. Cho da thiic f (x) = a,x* +a,x* +a,x* +a,x +a, . Chang minh rang:
a) Pa thuc f(x) chia hét cho x —1 néu tong cac hé sé bang 0.

b) Pa thirc f(x) chia hét cho x+1 néu tong cac hé sé cua hang tir bac chin bang tong
cac hé sé cua hang tir bac 1é.

Giai:

a) Theo dinh Ii B&-du, sé du r caa phép chia f(x) cho x—1 1a
r=~1Q1=a,+a +a,+a,+a,.

Néu a, +a, +a,+a,+a, =0 thi r=0.

b) Theo dinh Ii B&-du, sb du r cua phép chia f(x) cho x+1 Ia
r=f(-1)=a,-a +a,—a;+a,.

Néu a,+a,+a, =a,+a, thi r=0.

Chu y: Chirng minh trén khéng chi dang d6i véi da thire f(x) c6 bac bon ma con dung
V6i da thiec f(x) ¢6 bac bét ki,

Vi du 15. Tim cac gié tri nguyén caa n dé gia tri cua biéu thuc 2n?+3n+3 chia hét
cho gia trj cua biéu thuc 2n—1.

Giai: bat phép chia
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2n+3n+3| 2n-1

- 2n° —n n+2
4n+3
" 4n-2
5

Pa thac 2n? +3n+3 khong chia hét cho da thirc 2n —1, nhung ¢ nhitng gia tri nguyén
cua n dé gia tri cia 2n? +3n+3 chia hét cho gia tri cua 2n—1.

Mudn vay 2n—1 phai la uéc caa 5. U6c cia 5 1a +1,+5.
V6i 2n—-1=1tacd n=1.

V6i 2n—-1=-1taco n=0.

Véi 2n—-1=5taco n=3.

Véi 2n—-1=-5taco n=-2.

Vay véi n bang 1,0,3,— 2 thi gia tri cua biéu thac 2n? +3n+3 chia hét cho gia tri cua
biéu thic 2n—-1.

BAI TAP

56. RUt gon c4c biéu thuc:

a) 4912 74’ b) (§j25.(EJ50-
16) \4)°

57. RUt gon cac biéu thuc:

()

2 125! 210 c) (15.3" +4.27"):9';
5298.480 !
o &5 g 8(x+2y)5'

b) W; 2X+4y

58. Xac dinh cac s6 a sao cho:
a) 27x* +a chia hét cho 3x+2;
b) x*+ax®+1 chia hét cho x* +2x+1;

¢) 3x* +ax+ 27 chiacho x+5 ¢ sé du bang 2.

59. X4c dinh cac sé a va b sao cho:
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a) x* +ax® +b chiahétcho x* +x+1;

b) ax® +bx — 24 chia hét cho (x+1)(x+3);

c) x*—x®—3x*+ax+b chiacho x> —x—-2 c6 dula 2x—3;
d) 2x* +ax+b chiacho x+1 du —6, chiacho x—2 du 21.

60. Khong lam phép chia da thirc, hiy xac dinh xem da thirc 4x* —7x* —x—2 c6 hay khong
chia hét cho:

a) Xx—2; b) x+2?
61. Xac dinh du cta phép chia da thirc x + x* + x° + x* + x* cho:

a) x—1; b) x*—1.

10

62. Chitng minh ring (X + x—l)10 +(X* =x+1) -2 chia hétcho x-1.

63. Tim cac gié tri nguyén cua x dé:

a) Gié tri cua biéu thirc 2x* + x—7 chia hét cho gia tri caa biéu thuc x—2.

b) Gia tri cua biéu thuc 10x* —7x -5 chia hét cho gia tri cua biéu thac 2x—3.

64. Tim s6 ty nhién n dé gia tri cua biéu thirc 25n? —97n+11 chia hét cho gia trj cua biéu thuc
n-4.

65*. Chizng minh rang khong ton tai s6 ty nhién nao dé gi4 tri cua biéu thec 2n®*-3n?+n+3
chia hét cho gia tri caa biéu thuc n? —n.
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§5. TINH CHIA HET

Pinh nghia: Cho hai s nguyén a va b trong d6 b = 0. Ta noi a chia hét cho b néu tim
duoc sd nguyén g sao cho a=hq.

Céc tinh chat vé chia hét
1. Bat ctr 56 nao khéc 0 ciing chia hét cho chinh né.
2. Néu a chia hét cho b, b chia hét cho ¢ thi a ciing chia hét cho ¢ (tinh chat béc cau).
3. S6 0 chia hét cho moi s6 b =0.
4. Bat cir s6 nao ciing chia hét cho 1.
5. Néu a va b cing chia hét cho m thi a+b chia hét chom, a—b chia hét cho m.

6. Néu mot trong hai s6 a va b chia hét cho m, s6 kia khong chia hét cho m thi a+b khong
chia hét cho m, a—b khéng chia hét cho m.

7. Néu mot thira sb cua tich chia hét cho m thi tich chia hét cho m.

8. Néu a chia hét cho m, b chia hét cho n thi ab chia hét cho mn.

Hé qua: Néu a chia hét cho b thi a" chia hét cho b".

9. Néu a chia hét cho céc sé nguyén duong m va n thi a chia hét cho BCNN cua m van.
Hé qua: Néu a chia hét cho hai s6 nguyén té cuing nhau m va n thi a chia hét cho tich mn.
10. Néu maét tich chia hét cho s6 nguyén té p thi ton tai mot thira s6 cua tich chia hét cho p.
Hé qua: Néu a" chia hét cho s nguyén t6 p thi a chia hét cho p.

11. Néu tich ab chia hét cho m, trong d6 b va m 1a hai s nguyén t ctng nhau thi a chia hét
cho m.

CAac nhdn xét sau ciing dwoc ding trong cac chizng minh vé chia hét:
1. Trong k s6 nguyén lién tiép, c6 mot sb chia hét cho k.
2. Khi chia s6 nguyén n cho sé nguyén m = 0, xay ra mot trong m dang sau:

n=mk,n=mk+1 n=mk +2,..., n=mk +(m—1) véi k s6 nguyén.

Vi du 16. Chirng minh rang véi moi s6 nguyén n thi:
a) n®—n chia hét cho 3;

b) n° —n chia hét cho 5;
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¢) n” —n chia hét cho 7.
Giai:
a) n°~n=n(n’-1)=(n-1)n(n+1).
Trong ba s nguyén lién tiép, c6 mot boi cua 3. Vay n® —n chia hét cho 3.

b) Cach 1. Phan tich n®—n thanh mét tong, trong d6 c6 mot sé hang la tich cua nam sb
nguyén lién tiép, s6 hang kia c6 mét thira s6 bang 5.

n®—n=n(n’-1)(n° +1)

=n(n*-1)(n*-4+5)

n(n?-1)(n® -4)+5n(n’ -1)

=(n-2)(n-1)n(n+1)(n+2)+5n(n’*-1).

Ciing c6 thé giai bang cach xét hiéu giita n° —n va tich cua nam s nguyén lién tiép:
(n°=n)=(n=2)(n-1)n(n+1)(n+2)=(n°-n)—(n°~5n°+4n) =5n° - 5n,

Céch 2. Xét s6 du cua n trong phép chia cho 5.
A=n’-n=n(n‘-1)=n(n*+1)(n’ -1).

Néu n =5k (k nguyén) thi n chia hét cho 5.

Néu n =5k +1 thi n>—1 chia hét cho 5.

Néu n =5k +2 thi n”>+1 chia hét cho 5.

Truong hop nao ciing 6 mét thira s6 cia A chia hét cho 5.

c) Cach 1. Xét hiéu
(n7 - n)—(n ~3)(n-2)(n-1)n(n+1)(n+2)(n+3)= 7n(2n4 —7n? +5), chia hét cho 7.
Céch 2. Phan tich n” —n thanh n(n’®+1)(n° -1) rdi xét cac trudng hop

n=7k,n=7k+1L, n=7k+2, n=7k £3.
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Cha y: n°—1 khdng chia hét cho 9 v&i moi sé nguyén n (vi du 2° —2 =510 khéng chia hét
cho 9). Tong quét cua bai toan trén ta c6: Néu p 1a s6 nguyén té thi n® —n chia hét cho p véi
moi s6 nguyén n (dinh 1i Phéc-ma).

BAI TAP

66. Chiang minh rang tong cac binh phuong cua hai so ¢ thi khong chia hét cho 4, hiéu céc
binh phuong cua hai s6 1¢ thi chia hét cho 8.

67. Chtring minh rang sé chinh phuong chin thi chia hét cho 4, s6 chinh phuong 1¢ thi chia cho
8 du 1 (s6 chinh phwong 13 binh phuong ctia mot sé nguyén).

68. Chirng minh rang khi chia mot sé chinh phuong cho 3, khong bao gio sé du bang 2.

b) Tong cac binh phuong clia bén s6 nguyén lién tiép khong 1a sé chinh phurong.

¢) Tong cac binh phuong cua nim sb nguyén lién tiép khong 13 sé chinh phuong.

70. S6 ¢6 dang n? +n+1 (n la s6 nguyén dwong ) c6 thé 1a s6 chinh phuong khong?

71. Ching minh rang s c6 dang 9" +1khong chia hét cho 4 v6i moi s ty nhién n.

72. Ching minh rang:

a) Mot s6 chinh phuong tin cing bing 1 thi chit s6 hang chuc 1a chi sé chin.

b) Mot s6 chinh phuong tan cing bang 4 thi chir s6 hang chuc 1a chi s6 chin.

73. M6t s6 chinh phuong cé chit s6 hang chuc 1a 3. Chimg minh rang chir s hang don vi ciia
no bang 6.

74. Ching minh rang 2n° +3n% +n chia hét cho 6 voi moi sb nguyén n.

75. Ching minh rang a’b—ab® chia hét cho 6 véi moi s6 nguyén a va b.

76. Chimg minh rang;

a) Tong cac lap phuong ciia hai s6 nguyén chia hét cho 6 khi va chi khi tong cua hai sé nguyén
d6 chia hét cho 6.

b) Téng cac 1ap phuong cuia ba s6 nguyén chia hét cho 6 khi va chi khi tong cua ba sb nguyén
d6 chia hét cho 6.

77. Cho hai sb 16 c¢6 hiéu cac 14p phuong chia chét cho 8. Chirng minh rang hiéu cta hai sb dy
cling chia hét cho 8.

78. Chirg minh rang néu binh phuong thiéu ctia tong hai s6 nguyén chia hét cho 9 thi tich ciia
hai s6 y ciing chia hét cho 9.

79. Ching minh rang tong céac lap phuong cta ba sb nguyén lién tiép thi chia hét cho 9.

80. Chirng minh rang n® —5n° + 4n chia hét cho 120 v6i moi sb nguyén n.

81. Chung minh rang n® —3n? —n + 3 chia hét cho 48 v&i moi s6 1é n.

82. Chirng minh rang n* +4n° —4n? —16n chia hét cho 384 v4i moi s6 chin n.

83*. Chtrng minh rang v&i moi s6 nguyén n:

a) n?+11n+ 39 khong chia hét cho 49.

b) n? +n+1 khong chia hét cho 9.
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84. Chirng minh rang lay tich cta bbn sd nguyén lién tiép cong véi 1, ta dugc mot sé chinh
phuong.

85. Ching minh réng vOi moi s tu nhiénn > 1;

a) S& n*+4 1a hop sb.

b*) S6 n* +4k* ( k tu nhién).

86. a) Tinh gid trj cia biéu thire: (1+ab—b*)a* +1véi a=2",b=5

b) S6 2% +1 ¢6 1a sb6 nguyén t6 khong?
87. Chung minh rang s 11....1 22....2 1a tich cta hai sé nguyén lién tiép v6i moi sd n nguyén

nchirsd nchirsé
duong.
88. Chirng minh rang s6 11....1-22....2 13 mét sé chinh phuwong v6i moi s6 n nguyén duong.

2nchi*sé nchits6
89. Tim mdt s6 co ba chit s6 sao cho chia n6 cho 11 thi dugc thuong bang tong cac chit sb cua
sb bi chia.

90. Tim mot s6 ¢ bdn chit s6 sao cho chit s6 hang nghin va hang trim gidng nhau, chit sd
hang chuc va hang don vi giéng nhau, s phai tim c¢6 thé viét dugc thanh mot tich cua ba thira
50, mdi thira s6 déu 1a s6 co hai chir s6 va chia hét cho 11.

91*. Ching minh rang véi moi s6 n nguyén duong:
a) (n+1)(n+2)(n+3)...(2n) chiahét cho 2".

b) (n+1)(n+2)(n+3)...(3n) chia hét cho 3".

§6. MOT SO HANG PANG THUC TONG QUAT

Tong quat cia cac hang dang thic ( 3), ( 6), ( 7), bang phép nhan da thirc, ta ching minh
dugc céc hing dang thirc sau: a"—b" =(a- b)(a“ +a"?b+a" %’ +...+ab"" + b”’l) (8) vei
moi n nguyén duong.
a"+b"=(a+ b)(a“‘1 -a"*h+a" b’ —...—ab"* + b”‘l) (9) v6i moin Ié.

Vidy: a‘ b’ =(a-b)(a*+a’b+ab’ +b°)
a*-b° =(a-b)(a*+a’h+a’’ +ab’ +b*)
a*+b°=(a+b)(a’—a’b+a’h’ —ab®+b*)

Tong quat cua cac hang dang thic (1), (2), (4), (5), ta c6 cong thic liy thira bic n cua
mot nhi thirc ( Nhi thirc Niu- ton).

(a+b)" =a"+Cia"'h+CZa"*b* +...+C)"ab"* +b"  (10)vé6i moi n nguyén duong.

Trong cong thuc trén,
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n(n-1) g n(n-1)(n-3)

1.2 " ) 1.2.3
n(n-1)(n-3)...n—(k-1)]
1.2.3.k
Vidu: (a+ b)4 =a* +4a’h +6a’b? + 4ab* +b*

(a—b)’ =a°-5a’b+10a’h? ~10a’h® + 5ab* — b°
Dé xac dinh hé sb cua khai trién Niu — ton ndi trén, ngoai cach dung cong thic trén, con cd
cach sau:
- Dung bang tam giac Pa-xcan:

C.=C''=n,C2=C""=

Tong quat: C* = ( C¥ con goi 14 t6 hop chap k ctia n phan tir )

1
1 -1
\’
1 -2 S 1
J J
1 -3 - 3 = 1
J J J
1 4 6 4 1

Trong bang ndy, cac sd doc theo canh huyén va mot canh goc vudng bang 1 cong véi mbi sb
lién bén phai thi duge s6 dimg & hang dudi ( xem hinh trén)
- Hé sb cua hang tir tho nhat 1a 1.

. . AB . .
- Heé so cua hang tir thir kK +1 bang R trong do A 1a hé so cua hang tir tho k , B 1a s0
mil cta a trong hang tir thir k .
Ap dung cac hang dang thirc trén vao tinh chét chia hét, ta c6 voi moi s6 nguyén a, b, sb tu
nhién n:
a" —b" chia hét cho (a—b) ( tir hing dang thic 8).
a’"" +b*" chia hét cho (a+b) ( tir hing dang thic 9).

(a+b)"=(bang boi sb clia a) +b" ( tir hing dang thuc 10).

Vi du 17: Chimg minh rang 11'° —1chia hét cho 100.
Giai: theo hang dang thirc ( 8)
11° -1=(11-1)(12° +12° + ... +11+1)

, 19s6hang , ,
Vay 11'° —1chia hét cho 100 vi méi thira so déu chia hét cho 10.

Vi du 18: Ching minh rang 2'°° —1 chia hét cho 3
Giai: 2'°° —1=4°° —1 chia hét cho 4—1 (hang ding thirc 8 ).
Vi du 19*. Tim gia tri nguyén duong ciia N dé 2" —1 chia hét cho 3
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Giai:
Xét n chdn (n=2k) thi 2" —1=2" —1=4" -1 chia hét cho 4-1=3 (hing ding thiic 8 )
Xét n 1é (n=2k+1) thi 2"-1=2%"-1=2(2% -1)4" +1 khong chia hét cho 3 (hing dang
thirc 8 )

Vay 2" -1 chia hét cho 3 khi va chi khi n chan.

Vi du 20. Ching minh rang 19*° +19% chia hét cho 20

Giai.

Céch 1: 19* +19% =19 (19 +1) ma (19 +1)20 (hing ding thic 9 ).

Céch 2: 19 +19% =19 +1% +19% —1%

Ta thay (1945 +1)520 (hang dang thirc 9 ).

(19% -1) = (19 —1%) (19" +1°):20 vi (19" +1):(19+1) (hing déng thirc 9 ).

Céch 3: Theo cong thirc Niu- ton:

19% +19% = (20-1)" +(20-1)” = 20a—1+20b+1= 20c véi a,b,ceZ

Vi du 21. Tim s du khi chia 1963* cho 7

Giai. Ta thdy 1963 13 s6 chia cho 7 du 3. Do do:

1963 = (7a+3)" =7b+3**;(a,beZ)

Lai xét tiép s6 du khi chia 3% cho 7

Lily thira ciia 3 sat voi boi ciia 7 1a x°. Do d6 ta viét:

3% =32(3°) =9(28-1) =9(7c+1)=7d +9=Tm+2 véi ¢,d,me Z

Vay 3% chia cho 7du 2.

Vi du 22. Tim hai chit s6 tan cung cia 2

Giai.

Tim hai chit s6 tan cung ciia s6 2°° 1 tim s6 du khi chia 2°° cho 100

Trude hét ta xét s6 du cuia 2°° khi chia cho 25. Liiy thira cia 2 sat v6i mot boi cua 25 1a
2'° =1024=1025-1=25a-lacZ

Taco: 2 =(2°)" = (25a-1)" = 25b +Lb e Z

Do d6 2 chia cho 25 du 1. S6 chia cho 25 du 1 thi ¢6 tan cing 1a 01 hodc 26;51;76
Sb 2'%°:4 = 2'%khong thé c6 tan cung 14 01;26;51

Vay 26 hai chir s6 tan cung 1a 76

BAI TAP

92. Ching minh rang 8.16" —8 chia hét cho 120.

93. Chtng minh rang 100....01 14 hop s6 (4n +1 chit s6 0).

94. Ching minh rang 16" —1 chia hét cho 15 nhung khong chia hét cho 17 véi N 14 s6 18,

95. Tim s6 du ctia phép chia 48" cho 7.
96. Tim tong cac hé sb cua da thire khi khai trién
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a)(3x-2)" b)(5x—3)"

97*. Tim moi gia tri N nguyén duong dé 2" —1 chia hét cho 7

N . ~ A A \ 5 1
98*. Tim hai chi s6 tan cung cua 7*°%

Lién hé tai liéu word toan zalo: 039.373.2038 -26-



BOI DUONG PAI SO 8 Website: tailieumontoan.com

Chuwong IT: PHAN THU'C PAI SO

§1. TINH CHAT CO BAN VA RUT GON PHAN THUC

o \ 2x* +10x+12 .
Vi du 23. Tim gia tri cia X dé phan thiuc bang 0

x® —4x

Giai. Phan thirc bang 0 khi tir bang 0 va miu khac 0
Xét tir bang 0

2x* +10x+12=0

< 2(x+2)(x+3)=0

{x:—Z
=N

X=-3
* Vi x =—2 thi miu bang x*-4x=8-8=0
* Voi x =—3 thi miu bang x* —4x=-27+12%0
Vay phan thtrc bang 0 khi va chi khi x = -3
ChU ¥: Ciing 6 thé phén tich mdu thanh nhan tir x(X—2)(x+2) roi nhan xét véi x = -2 thi
mau bé“mg 0, vGi X =—3 thi mau khac 0.
Vi du 24. Cho 3a* +3b® =10ab;b >a >0. Tinh gia tri ctia biéu thirc P = a_—k;
a—+
Giai
Céach 1: Can bién doi biéu thic P dé st dung dugc didu kién 3a?+3b? =10ab. Do d6 ta xét
biéu thirc:
p? _(a—b)2 _a’+b*—2ab 3a®+3b*-—6ab

a+b) a*+b?+2ab 3a%+3b?+6ab
_10ab-6ab 4ab 1
“10ab+6ab 16ab 4
Dob>a>0nén a-b<0,a+b>0=P<0

1
Vay P=—=
ly 5

Céch 2: nir 3a° +3b” =10ab = 3a* —9ab-ab +3b* =0 < (a—3b)(3a—b)=0
Truong hop a—3b=0< a=23b khong xdyravi 3b>b>a>0

Vay 3a—b =0« b=3a thay vao P ta duogc:

P_a—b_a—3a_1

= = ==;(vi a=0)
a+b a+3a 2

BAI TAP
X+ x2-x-1

3

bang 0.
X’ +2Xx-5

99. Tim gi tri cia X dé phan thirc

100. Rut gon céc phan thuec:
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a*-3a*+1
a*-a’-2a-1'
a’(b-c)+b*(c-a)+c’(a-b) |
a“(bz—c2)+b4(cz—a2)+c4(a2—bz)’
x=1]+ |x|+ x
C—
X —4x+1
16a® —40ab . a_10

a)

vol X< 0;

d)—; voi :
8a” —24ab b 3
101. Cho 4a” +b* =5ab;2a>b > 0. Tinh gié tri cta biéu thire M = 4f—bb2.
a i
§2. CAC PHEP TiNH VE PHAN THUC
Vi du 25: Thuc hién phép tinh:
1 1 1

= + +
(b—c)(@*+ac—b*-bc) (c—a)(b*+ab-c’—ac) (a—b)(c’*+bc—a’—ab)
Giai:

Phan tich cdc mau thanh nhan ta:

a’+ac—b’-bc=(a’-b*)+c(a-b)=(a—-b)(a+b+c) (1)
b’ +ab-c*—ac=(b*-c’)+ab-c)=(b-c)(b+c+a) (2)
c’+bc—a’—ab=(c*-a*)+b(c-a)=(c—a)(c+a+h) (3)

Mau chung (MC) bang (a—b)(b—c)(c—a)(a+b+c)

(c-a)+(a-b)+({o-c) 0
(a—b)(b-c)c—a)@a+b+c) MC

Do do P =

véia,b,c khacnhauva a+b+c=0
Cha y: Néu trong dang thirc
a’+ac—-b*—bc=(a-b)(a+b+c) (1)
Tathay a bang b, b bing c, ¢ bang a thi dugc:
b?+ba—-c*—ca=(b-c)(b+c+a) (2)

Lai lam nhu vay doi véi (2) ta dugc:
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c’+bc—a’-ab=(c—a)(c+a+h) (3)

Céach 1am nhu vay goi 1a hoan vj vong quanh. Bang cach hoan vi vong quanh, ta c6 ngay cac
dang thic (2) va (3) ma khéng can Iap lai cac bién d6i nhu qué trinh chitng minh dang thic
(2).

x* +5 a b

Vi du 26: Tim cac sba va b sao cho phan thic —————— viét dugc thanh + -
X’ —3X—2 X—2 (x+1)

Giai: Cdch 1 (Phwong phdp hé sé bat dinh)

a_ b a(x+1)’+b(x-2) ax’+(2a+b)x+(a—2b)
Xx—2 (x+1)° (x—2)(x+1)? x*—3x -2

2
3 e A X°+5
Dbong nhat véi phan thic ———— ta duoc:

X’ —3X—2
a=1
2a+b=0 Suyraa=Lb=-2.
a—-2b=5

X+5 1 2
xX2-3x—-2 x-2 (x+1)?*

Vay

Cach 2 (Phwong phap xét gia tri riéng).

a_ b a(x+1)*+b(x-2)
x—2 (x+1%  (x=2)(x+1)?

Ddng nhat voi phan thﬁc% ta co:
a(x+1?+b(x—2) = x* +5 vdi moi x (1)
V6i x=-1thi -3b=6 suyra b=-2
Véi x=2thi 9a=9 suyraa=1
Cha y: Trong cach giai nay, véi x=-1,x =2, phan thuc khong c6 nghia nhung do (1) ding

vGi moi x nén dé xa dinh a;b ¢ (1) ta van cd thé cho x =-1;,x =2

Vi du 27: Cho 1+£+1:0.T|'nhgié\trjc:ﬁabiéuthtrc N:b—f+% aE.
a b c a® b® c

Giai:
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Chiyrangnéu x+y+z=0 thi xX*+y>+2°=3xyz.
Thatvay x+y+z=0nén z=—(x+Y).
Do dd xX*+y>+ 2% =x®+ y® — (x+ y)® = -3x%y — 3xy* = -3xy(x + y) = 3xyz.

Ap dung nhan xét trén, néu = + =+ X =0 thi %+i+i3=3.£%.
a

3 =——. Do d0:
a b c a b® c

1
c

a? b* ¢ a® bn ¢t

= abc(%+%+ci3j = abc.i:3

bc ca ab abc abc abc
N=— = + +

voi a,b,c #0

BAI TAP
102. Rt gon céc biéu thuc:

1+1+2a+4a3+8a7
a—b a+b a?*+b®> a*+b* a®+npt

a)

1 1 1 1 1
2 + 2 + 2 + 2 + 2 )
a“+a a‘“+3a+2 a“+5a+6 a“+7a+12 a“+9a+20

b)

103. Rat gon céc biéu thuc:

2a+b 2a-b 4a . a
- +—— VoI b=—-
2-b  2+b b°-4 a+l

2 2
b) N :£1+ij:(1—ij. 1@ XD | ix=
a+Xx a+Xx 2ax a-1

104. Cho a°®+b*+c® =3abc véi a,b,c =0.

a) M=a+

Tinh gid tri cia bidu thirc P = (1+%j(1+ Ej(l+ Ej
C a

10x -4
x3 —4x

X,X+2,X—2, tir 12 céc hang sd.

105. Viét phan thuc dué6i dang tong cua ba phan thac ma mau theo thir ty bang
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106. Xac dinh cac sé a,b,c sao cho > viét duoc thanh a + ?X+C .
(X=D(x*—x+1) Xx—1 Xx"—x+1
107. Cho 1+£+£= 1
a c a+b+c

Ching minh rang trong ba sé a,b,c ¢6 hai sé dbi nhau.

a’+b’-c’ +b2+cz—a2 +c2+a2—b2 _
2ab 2bc 2ac

108. Cho 1.

Chtng minh rang:

a) Trong ba sé a,b,c c6 mot s6 bang tong hai s6 kia.

b) Trong ba phan thirc da cho c6 mét phan thirc bang —1, hai phan thie con lai bang 1.
109. Chitng minh hing dang thuc:

x¥ 4+ x¥* +1

(X =x+)(x* =2 +D(x° = x" +)(x° = x* +1) =—;
X“+x+1

(x* +y? +2°)(a* +b* +¢?)

110.cho X =Y =%, 0. Rat gon biéu thuc:

a b ¢ (ax + by + cz)?
111.Cho a+b+c=1 1)
a’+b>+c*=1 (2)
X y 1z
L. 3
a b c )

Chutng minh rang ax +by +cz =0

b c

+ + =1
ab+a+1 bc+b+1 ac+c+1

112. Cho abc =1. Chitng minh rang:

2Y+2Z—-X 2Z+2X-Yy 2X+2y-12
a b C

113. Cho

trong d6 a,b,c,2b+2c—a,2c +2a—b,2a +2b—c khac 0. Chirtng minh rang:

X B y 3 z
2b+2c—-a 2c+2a-b 2a+2b-c

114. Chang minh riang néu co cac dang thirc

a(b—c)x* +b(c—a)xy +c(a—b)y* =d(x-y)?

Lién hé tai liéu word toan zalo: 039.373.2038 -31-



BOI DUONG PAI SO 8 Website: tailieumontoan.com

trong d6 a,b,c = 0 dung vai moi X, y thi i+£:§
a C

X2 + y2 + Z2 X2 y2 ZZ ) .

115. Cho ————=—=-—=—.Chung minhrang x=y=z=0.

a’+b®+c® a* b* ¢? J 9 %=y

116. Goi a,b,c la ba canh cuia mét tam giac va h,,h ,h.1a cac duong cao twong tng. Ching

minh hé thuec:

(a+b+c)(1+£+£j=(ha+hb+hc) i+i+i :
a b c h, h h
n*-2n*+5

117. Tim s6 tu nhién n dé phan thac c6 gia tri 1 s6 nguyén.

§3. DAY CAC PHAN THUC VIET THEO QUY LUAT

Vi du 28: RUt gon biéu thirc sau vé6i n 12 sb tu nhién (n > 2):

2°-13-14-1 n*-1

A= 22 3 42 e

Giai:

A_132435 -1 123..(n-1) 3.45.n(n+1)
227327427 n*  234.(n-Dn  234..n

_1n+1 _n+l

n 2 2n
Vi du 29: Chitng minh hang dang thire sau véi n 13 s6 ty nhién (n>1):
1.1 1 1 n

+—+—+..+ = :
1.2 23 34 n(n+l) n+1

Giai:

én moi

) . . x A TP 1 1
Khéng thé quy dong mau cac phén thuac ¢ vé trai, chu y rang vi —— = n
n n+l n(n+l)

phan thirc déu tach dwgc thanh hiéu cua hai phan thirc, 1am cho biéu thirc xuat hién nhiéu cap
sb ddi nhau. Ta co:
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1 1 1 1 11
JEE— JE— —___+__
2

1 1 1 n
+ +..+ = 1
1.2 23 34 nin+l) 1 2

1
4770 n+l  n+l n+1

1 11

_+_
: 3 3
BAI TAP

RUt gon Véi n 12 S6 nguyén duwong:

118. (1+1j(1+£)(1+i)...(1+ 21 j
3 8 15 n°+2n

1109. (1+gj(1+£j(l+£j...(l+ 8 j
4 10 18 n +3n

Chitng minh cdc dang thirc sau véi n 12 sé tir nhién:

120, Loty L - " >
13 35 57 (2n-1)(2n+1) 2n+1
121 1 1 1 1 :(n—l)n(n+1) (n>2)

: + + ot
123 234 345 (n=Dn(n+1) an(n+1)

§4. PHUONG PHAP QUY NAP TOAN HQC

I .1 1 1 1
bé chang minh——+—+—+...+ =
1.2 23 34 nin+1) n+1

c6 thé giai bang phwong phap quy nap toan hoc.

, Ngoaicach giai nhu ¢ vi du 29, con

Nguoi ta goi phép quy nap la phép lap luan suy ra tir cac truong hop riéng toi ké,t luan tcf;ng
quat. Phép quy nap goi la hoan toan néu xét tat ca cac truong hop riéng dé di tai két luan tong
quat, chang han trong bai 97, ta xét cac truong hop n=3k,n =3k +1,n =3k + 2 d& két luan cho
moi s6 tu nhién n. Phép quy nap goi 1a khdng hoan toan néu ta méi xét mot s truong hop da
di dén két luan tong quét. Chang han: Tir cac nhan xét:

1=1°

143=2?

1+3+5=3"

1+3+5+7=4°

ta dd két luan 1+ 3+5+7+...+(2n-1) =n’ (1)

Tir nhan xét cac s6 2% +1=5,2" +1=17,2° +1=257,2° +1=65537 la cac s6 nguyén td, ta da
két luan 2" +1 (trong d6 nla liy thira cua 2) la s6 nghuyén to. (2)
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Phép quy nap khdng hoan toan cho ta nhitng du doan, nhung dé khang dinh hay bac bo ching
thi phai chitng minh. Trong hai két luan trén, két luan (1) dang, con két luan (2) 1a sai. Chinh
nha toan hoc Phap Phéc-ma thé ki XVII di dua ra gia thuyét (2) va dng tin rang gia thuyét do
1a dung. Dén thé ki XVII1, O-le méi béac bo gia thuyét trén bang céch chi ra rang 2% +1 1a hop
s6 vi n6 chia hét cho 641(mot cach chingminh diéu ndy, xem bai 86)

Ta s& chizng minh két luan (1) diing véi moi s ty nhién n >1 bang phuong phép quy nap toan
hoc.

Noi dung cua phuong phép nay la: Néu mot khang dinh nao d6 vé sb tu nhién n dung véi
n=1, va khi gia thiét n6 ding véi n=k va cling chimg minh duoc né dung véi n=k +1 thi
khang dinh ay dung voi moi sé ty nhién n>1.

Ta chizng minh két luan (1) no6i trén nhu sau:

1) Khang dinh (1) ding v6i n=1vi S, =1=1

2) Gia sir (1) ding v6i n=k tac 13 S, =1+ 3+...+ (2k —1) = k?
Ta sé chirng minh (1) dung véi n=k +1, tac la:

Siy =1+3+..+(2k+1) -1+[2(k +1) —1] = (k +1)?

Thatvay S,,, =S, +2(k+1) -1=k* +2(k +1) 1= (k +1)?

Viay (1) dang véi moi s6 ty nhién n>1.

Vi du 30: Giai vi du 29 bang phuong phép quy nap toan hoc.
Giai:

1) Pang thire Lttt
12 23 34 7 n(n+l) n+l

1)

bung véi n=1 vi 81:%

2)Gia sir (1) dang voi n=Kk, tic 1a Lt oD ks tu nhién
1.2 23 34 k(k+1) k+1
bat ki.
~ , . hY .2, 2l , ~ , , - , R k+1
Ta s¢ chiing minh rang khi d6 dang thuc cling dung véi n=k+1,tacla S, , = Y12
_|_
1 k 1 k?+2k+1  k+1

Thﬁt Vay, Sk+1 = Sk + = + = =
(k+D)k+2) k+1 (k+)(k+2) (k+D)k+2) k+2
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Viay (1) dang véi moi s6 ty nhién n>1.
Vi du 31. Chitng minh rang 4" +6n—1 chia hét cho 9 v&i moi s6 tu nhién n>1.
Giai:
1) Ménh dé dung véin = 1 vi4+6-1 = 9 chia hét cho 9.

2) Gia sir ménh dé dung véi n = k, tic 1 4* +6k —1 chia hét cho 9. Ta s& chirng minh
rang 4" + 6(k +1) —1 chia hét cho 9.

That vay4“" +6(k +1) —1=4.4" + 6k +5 = 4(4* + 6k —1) —18k + 9 chia hét cho 9 vi
4* + 6k —1 chia hét cho 9 do gia thiét quy nap, con 18k va 9 hién nhién chia hét cho 9.

Vay ménh dé ding v6i moi s6 tu nhién n>1.

BAI TAP
Chutng minh bang phwong phap quy nap toan hoc véi s tu nhién n>1:
122*, 10" —9n -1 chia hét cho 27.

n(n+1)(n+2)

123*. 1.2+23+34+.+n(n+1)= 2

124*, 1.2+25+3.8+...+n(3n-1)=n?*(n+1).

125*, 1.4+ 2.7 +3.10 + ... + n(3n + 1) = n(n+1)*.

126*. Giai bang phuong phap quy nap toan hoc cac bai 54, 55, 91, 120, 121.
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Chwrong III. PHUONG TRINH BAC NHAT MOT AN

§1. KHAI NIEM VE PHUONG TRINH, PHUONG TRiNH BAC NHAT MQT AN

Vi du 32. Giai phuong trinh a’x+b = a(x+b).

Giai: a’x+b=ax+ab < a’x—ax=ab-b < ax(a-1)=b(a-1).(2)
Néu a0, a =1 thi phuwong trinh c6 mot nghiém duy nhat x = g

Néu a = 1 thi (1) c6 dang Ox = 0, phuong trinh nghiém dtng véi moi .
Néu a = 0 thi (1) c6 dang Ox = -b, phuong trinh nghiém dtng véi moi x néu b =0,

vo nghiém néu b = 0.
. . , . b
Két luan: Neu a =0, a #1 thi phuong trinh c¢6 nghiém duy nhat x =—.
a

Néu a = 1 hoic a = 0 va b = 0, phuong trinh nghiém dang véi moi x.
Néua=0, b=0 phuong trinh vo nghiém.

a+x a-x_ 3a

Vi du 33. Giai phuong trinh: =—.
a-1 a+l1l a"-1

Giai: Phuong trinh trén c6 hé sb bang chit & mau. ta phai c6 a = +1. Véi diéu kién 4y, phuong
trinh da cho twong duong véi(a+ x)(a+1)—(a—x)(a—-1) =3a.

Sau khi bién d6i ta dugc 2ax = a. (2)
A \ , . A X 1
Neéu a # 0, phuong trinh c6 nghiém duy nhat x = >
Néu a = 0, phuong trinh ( 2 ) tré thanh 0x = 0, nghiém dtng véi moi x.
Két luan: Néu a = 0, a # +1, phuong trinh c¢6 nghiém duy nhat x = %

Néu a = 0 phuong trinh nghiém dang véi moi x.
Néu a = +1 phuong trinhvd nghiém.
BAI TAP
127. Tim gia tri cia m sao cho phuong trinh:

a) 5(m+3x)(x+1)—4(1+2x) =80 co6 nghiém x = 2.
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b) 3(2x +m)(3x +2) — 2(3x +1)* = 43 c6 nghiém x = 1.
Giai cac phuong trinh:

x+1+x+3_x+5+x+7
65 63 61 59

128.

315-x 313-x 311-x 309-x
+ + +
101 103 105 107

129. +4=0.

130. 4x -2 =a(ax -1)

131, x—a+x+a—1+ X_a2=0.
a-—-4 a+4 16—-a

x-1 1-x 2x-1_2a*(x-1)

132. + = n
a-1 1+a 1-a a’ -1

ax—b bx+a a’+b’
+ = .
a+b a-b a’-b®

133.

X—-b-c Xx-c—-a x-a-b
+ + =
b C

134. 3.

§2. PHUONG TRINH TICH

Nho phuong trinh tich, ta ¢6 thé giai nhiéu phuong trinh bac cao dang f(x) = 0 bang céach
phan tich da thtc f(x) thanh nhan tir. Trong bai ndy ta chi xét cac da thirc f(x) c6 thé phan
tich thanh tich nhiig don thic bac nhét.

Vi du 34. Giai phuong trinh:
(x-1°+x*+(x+1)° = (x+2)°.
Giai: Sau khi bién d6i phuong trinh ta duoc:
x*—3x*-3x-4=0
< x*-1-3x*-3x-3=0

S (X=X +x+1D)-3(x*+x+1) =0
S (X +x+D(x-4)=0

Do x* + X +1# 0 nén phuong trinh c6 mot nghiém x = 4.
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Vi du 35. Giai phuong trinh:

(x+2)(x=2)(x* -10) =72.
Giai: (x* —4)(x*-10)=72.
Dit x* -7 =y, phuong trinh trd thanh:

(y+3)(y-3)=72
oy =8l y =19,

Xét x> —7=9, dugc x =14,

Xét x> —7=-9, duoc x* =-2, vd nghiém.

Vay x =14 la nghiém ctia phuong trinh da cho.

Chu y: Trong céch giai trén ta da dat an phu

Khi giai phwong trinh bac bén (x+a)* + (x+b)* =¢ ta thuong dit 4n phu

a+b

=X+
y 2

Khi giai phuong trinh ddi xang bac chan, chang han

, 1
ax* +bx® + cx® + bx +a =0 ta thuong dat an phy y = x+—.
X

Vi du 36 . Giai phuong trinh: (x+3)* + (x+5)* = 2.

Giai:

bit x+4 =y, phuong trinh tr¢ thanh:
(y-1)*+(y+1)* =2.

Sau khi bién d6i ta dugc y*(y* +6) =0, do d6 y = 0.

Vay X =-4 la nghiém cua phuong trinh

Vi du 37. Giai cacphuong trinh:

a) 2X°+7X°+7x+2=0;
b) x*-3x®+4x*-3x+1=0.

Giai:
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Hai phuong trinh trén 1a hai phuong trinh d6i xiing ( chd y cac hé sdcé tinh ddi xting). Trong

phuong trinh ddi xang, néu a 1a nghiém thi 1 cling 1a nghiém.
a

Phuong trinh d6i xtng béc 1é bao gio ciing c6 mot trong cac nghiém 1a x = -1.
Phuong trinh d6i xng bac chin 2n dua duoc vé phuong trinh bac n bang cach dit an phu

1
y=X+=-.
X

a) Bién d6i phuong trinh thanh (x+1)(x +2)(2x+1) =0.
N . A 1
Phuong trinh c6 ba nghiém: x, =1, X, =-2; X, = 5
b) Céch 1. Pua phuong trinh vé dang (x—1)*(x* —x+1) =0.
Phuong trinh ¢c6 mét nghiém x = 1.

Céch 2. Chia hai vé cia phuong trinh cho x*(vi X # 0 ) ta dugc:

(x2+i2j—3(x+1j+4:0.
X X

1—):;1ty:x+1 th‘|x2+i2:y2—2,taduqc:
X X

y?-3y+2=0nény =1vy,=2
Voiy=1,tacox’*—x+1=0, vd nghiém
Voiy=2,tacox’—2x+1=0,nénx =1.
Vi du 38. Giai phuong trinh:
x*+x}+ x> +x+1=0.
Giai: Tathdyx—1#0 vi x =1 khéng nghiém dung phuong trinh.

Nhan hai vé cua phuong trinh voix—1#0 ta dugc x°—1=0 hay x=1, khdng thoa man diéu
Kién trén.

Vay phuong trinh vo nghiém.

BAI TAP

135. Giai cac phuong trinh bac hai:
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a) 3x*+7x-20=0;
b) 6ax? +4ax—9x—6=0 (a la tham sé).
136. Giai cac phuong trinh bac ba:
a) X’ —5x*+8x-4=0;
b)9ax® —18x? —4ax+8=0 (alathamsd).
X +x°+4=0;
d)(x—l)3 +(x+2)3 =(2x +1)3.
137. Giai cac phuong trinh bac bon:
a)(x2 + x)2 +4(x2 + x) =12
b) x(x =1)(x +1)((Xx + 2) = 24,
C)(Xx=7)(x=5)(x—4)(x-2)=72;
d) (x=1)(x=3)(x+5)(x+7) =297,
e) (6x+7)*(3x+4)(x+1) =6.
138". Giai cac phuong trinh:
a) (x*—4)" =8x+1;
b) (X* —4x)* +2(x—2)* =43,
) (x—2)"+(x—6)* =82;
d) X+ x>+ X" + X+ X* +x+1=0;
e) 2x* + x> —6x*+x+2=0.
139. Cho phuong trinh x* —(m* —=m+7)x—3(m*—m-2) =0.
a) Tim cac gia tri cia m dé maot trong cac nghiém cia phuong trinh bang 1.

b) Giai phuong trinh (tng véi cac gia tri d6 ciaa m.
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§3. PHUONG TRINH CHUA AN O MAU

Vi du 39. Giaiphuong trinh:

3 2 8+6X
1-4x  4x+1 16x°-1

i A L . 1
Giai: bieu kién xac dinh ( DPKXD ) ctia phuong trinh 1a X # iz.

Véi diéu kién d6, phuong trinh twong duong Voi:
3(4x+1) =2(1—4x)+ (8+6X)
S 14x=7

1

S X=

Gia tri nay thoa man dicu kién trén. Vay phuong trinh ¢6 nghiém duy nhat x = >

Vi du 40. Giai phuong trinh:

3 .2 _ 4
5x—1 3-5x (1-5x)(5x-3)

Giai: PKXDP la x # 1; X # E
5 5
Véi diéu kién @06, phuong trinh twong duong véi
3(3-5x)+2(5x-1) =4.
Giai phuong trinh nay, ta dugc X = % , gia tri nay khong thoa man BKXD ctia phuong trinh.
Vay phuong trinh da cho v6 nghiém.
BAI TAP

Giai cac phuong trinh:

140 2x+1 B 2x—1 — 3 :
X“+Xx+1 X" =x+1 X(X"+x°+1)
141 5—X 7 X—-1 1

: +—= +
4x°—-8x 8 2x(x—2) 8x-16
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142 a +a—b:a+b_ b
2a+2b  2bx 4h  ax+bx
143, x+a+1_x+11: 10
x+a x+10 (x+a)(x+10)
144, XF2 XH3
Xx—3 X-a

145. V/6i gié tri ndo cua a thi phuong trinh sau c6 mét nghiém duy nhét?

) 1 x?
x—alx-r—s+a=

§4. TOAN BAC NHAT MQT AN

Vi du 41: Mot ngudi di xe may tir A dén B vai van téc 40km/h. Bi dugc 15 phit, nguoi
d6 gap mot 6 td tr B dén, van téc 50km/h. O t6 dén A nghi 15 phat roi tro vé B va gap
nguoi di xe may cach B 1a 20km. Tinh quang duong AB.

Giai:
Goi C va D lanoi 6 t6 gip nguoi di xe may 1an thir nhat va l1an tha hai. Goi quing dudng

CD la x (km). Quang duong AC dai 40.% =10(km). Thoi gian nguoi di xe may tir C dén

D la 4_XO gio. Thoi gian d9, 6 t6 di doan CA, AD va nghi 15 phut. Ta ¢6 phuong trinh:

X _10+10+x+£
40 50 4

Do d6 x=130. Quang duwong AB dai: 10+130+ 20 =60 (km)

Vi du 42: M6t cong truong giao cho cac doi cong nhan stra mot doan duong nhu sau:

Doi 1 nhan 10m va % ohan con lai.
A A N
Do6i 2 nhan 20m va T phan con lai.

Doi 3 nhan 30m va % phan con lai.
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Ctr chia nhu vdy cho dén d6i cudi ciing thi hét va phan dat cia mdi doi déu bang nhau. Tinh s6
d6i tham gia stra dudng va chiéu dai toan bo doan duong phai sira.

Gidi:
Céach 1: Goi chiéu dai doan dudng phai sira 12 x(m)
Doan duong doi 1 nhan dai: 10+0,1(x—10) mét tuc la 0,1x+9 mét.
Phan con lai sau khi doi 1 nhan [a: x—(0,1x +9), tirc 1a 0,9x —9 mét.
Doan dudng doi 2 nhan dai 20+0,1(0,9x —9—20) mét, tic 1a 0,09x +17,1 mét.

Vi chiéu dai ciia doan duong hai doi 1am bang nhau nén:
0,1x+9=0,09%x +17,1

Do d6 x=810. Poan dudng dai 810 mét. Mdi doi phai 1am 0,1.810+9 =90m. S doi tham
gia sua duong la: 810:90 =9 (do6i).

Céach 2: Goi s6 doi tham gia sira duong 1 x. Do doan dudng dugc chia hét nén doi cudi cling
nhan 10x (mét), chiéu dai toan bo quing dudng la: 10x* (mét).

10x? -10

Chiéu dai doan duong d6i 1 nhan la: 10+ hay 10+ x* —1

Vi chiéu dai doan duong méi doi bang nhau nén 10+ x* ~1=10x < x* ~1=10(x-1)
Do x#1nén x+1=10, hay x=9.
Vay c6 9 doi tham gia stra duong. Ca quing duong dai 10.9° =810 (mét).

BAI TAP

146. Tong cua bdn sé bang 45. Néu lay sb tht nhat cong thém 2, sb th hai trir di 2, s6 the
3 nhan véi hai, s6 thir tu chia cho hai thi bon két qua d6 bang nhau. Tim bdn sb ban
dau.

147. Cho mdt s6 tu nhién c6 nam chit s8. BNéu viét thém chit sé 1 vao sau sé do6 ta duoc
sb A c6 sau chir s6. Néu viét them chir s6 1 vao trudc sb do ta duge sd B ¢o 6 chit sd.
Biét A=3B. Tim s6 c6 nam chir s ban dau.

148. Mot 6 t6 phai di quing dudng AB dai 60km trong thoi gian nhat dinh. O t6 di nira
dau quing duong véi van téc 16n hon du dinh 10km/h va di nira sau quang dudng Voi
van téc kém hon dy dinh 6km/h. Biét 6 t6 dén B ding thoi gian da dinh. Tinh thoi
gian 6 t0 du dinh di trén quang duong AB.
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149. Hai voi nudc chay vao bé thi bé s& day trong 3 gio 20 phit. Ngudi ta cho voi thir nhat
chay trong 3 gid, voi thir hai chay trong 2 gio thi ca hai voi chay duoc g bé. Tinh thoi

gian mdi voi chay mot minh day bé?

150. Nguoi ta dat mot voi nudce chay vao mot bé nudc va mot voi chay ra ¢ lung chirng bé.
Khi bé can, néu m¢ ca hai voi thi sau 2 gio 42 phit bé day nuéc. Con néu dong voi
chay ra, mé voi chay vao thi sau 1 gio rudi day bé. Biét voi chay vao manh gap 2 lan
VOI chay ra.

a) Tinh thoi gian nude chay vao tir i bé can dén luc nuwdc ngang chd dat voi chay ra.
b) Néu chiéu cao cua bé 1a 2m thi khoang céch tir chd dit voi chay ra dén day bé 1a bao
nhiéu?

151. Mét cua hang bén trang trong mot sé ngay. Ngay thir nhat ctra hang ban 150 qua va
L 56 con lai. Ngay thir hai ban 200 qua v % s6 con lai, ngay thr ba ban 250 qua v %

sb con lai...

Ctr ban nhu vay cho dén hét thi sé tring mdi ngay ban bang nhau. Hoi s6 tring co tat

ca bao nhiéu?
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Chuong IV. BAT PHUONG TRINH BAC NHAT MOQT AN

§1. LIEN HE GIUA THU TU VA PHEP CONG, PHEP NHAN.

Pinh nghia bit ding thirc: Cho hai s a va b. Ta ndi:
a>b<a-b>0,a<b<a-b<0.

Ta thudng gap khdng chi céc bar dang thizc chdt, chang han a >b, ma con gip cac bdr dang
thizc khéng chat, chang han a>b.
Khi chtitng minh bat ding thac, can nhé cac tinh chdt cia bér dang thiic:

1.
2.

3.

10.

a>b<b<a.
Tinh chdt béc cau: a>b,b>c=a>c.
Tinh chdt don diéu cua phép céng: Cong cung mot sb6 vao hai vé cua bat dang thic
a>b=a+c>b+c.
Céng tirng vé hai bdt dang thirc cling chiéu, diroc bdt dang thirc méi cung chiéu véi bat
dang thite da cho.
a>b,c>d=a+c>b+d
Cha y: Khong duoc trir tirng vé hai bat dang thic cung chiéu.
Trir ting vé hai bdt dang thite ngiroc chiéu, dwoc bat dang thirc cing chiéu véi bat
dang thire bj trir,
a>b,c<d=a-c>b-d
Tinh chdt don diéu cia phép nhan.

a) Nhan hai vé cia bat dang thirc véi cling mét sé dwong: a>b,c>0= ac > bc.

b) Nhan hai vé cia bdt dang thirc véi ciing mét s dm va déi chiéu bdt dang thirc:

a>b,c<0=ac<bc.

Nhan tizng vé hai bdt dang thizc cling chiéu ma hai vé khéng am:
a>b>0, c>d>0= ac=>hd.
Ndng 1én lily thira hai vé cia bdt dang thirc:
a>b>0=a">b".
a>b<a">b" véi n lé.
|a|>|b|=a" >b" véi n chan.
So sdanh hai lily thira cing co s6-
Véi m>n>0 thi
a>l=a">a"
a=l=a"=a"
O<a<l=a"<a"
Ldy nghich ddo va déi chiéu bdt dang thizc c6 hai vé cung dau.

a>b,ab>0:>§<% (Xem bai 157)

Can nhé c4c bat dang thic:
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a’>0. Xay ra ding thac: a=0.

|a| > a. Xay ra dang thuc: a>0.

|a+b|<|a|+]b|. Xay ra dang thic: ab>0.

Pé chitng minh bat dang thirc, nguoi ta thuong ding céc cach sau:

Céch 1: Dung dinh nghia: Pé ching minh A > B, ta xét hiéu A—B va chang minh A—B >0.
Céch 2: Dung phép bién ddi twong duong dé dua bat dang thirc phai chizng minh vé mot bat
dang thirc dung da biét.

Céch 3: Tir cac bt dang thirc da biét, dung céc tinh chat cua bat dang thic dé suy ra bat dang
thac phai ching minh,

Céch 4: Chung minh bang phan ching.

Céch 5: Chang minh bang quy nap toan hoc

Vi du 43: Ching minh bat ding thuc: (a+b)” > 4ab

Giai: Cach 1: Xét hi¢u (a+b)’ —4ab=a?—2ab+b*=(a—b) >0
Vay (a+b)’ > 4ab. Xay ra dau bang khi va chi khi a=b.

Céch 2: Bién ddi twong duong:

(a+b)2 > 4ab

< (a+b) —4ab>0

< a‘-2ab+b*>0

< (a- b)2 >0

Bat dang thac cudi cung 1a ding, ma cac phép bién d6i trén déu tuong duong. Vay
(a+b)” > 4abla ding.

Cach 3: Taco: (a—b) >0
—a’-2ab+b’>0
= (a+b)" —4ab>0

(a+b)*>4ab

Céach 4: (Phan chung)

Lién hé tai liéu word toan zalo: 039.373.2038 -46-




BOI DUONG PAI SO 8 Website: tailieumontoan.com

Gia sir: (a+b)” <4ab thi a® +2ab+b* <4ab
=a’-2ab+b*<0
:>(a—b)2 <0
Bat dang thc cudi Ia sai, vay phai c6 (a+b)” > 4ab
Vidu 44: Cho a>2, b>2.Chang minhriang: ab>a+b

Giai: Cach1:Via>2,b>2nén a>0, b>0.

Via>2,b>2nénab>2b (1)
Via>2,b>2nén ab>2a (2)

Cong cac vé tuong ng cua cac bat dang thuc (1) va (2), ta duoc: 2ab>2(a+b), do dé:
ab>a+b

Céch 2: Do a> 2 va hai vé ciing déu nén = <% (1)
a
S hai WA 2ooa 011
Do b > 2 va hai ve cung dau nén: 53 (2)

Cong (1) véi (2) ta dugc aaL;J <1

Nhan hai vé cua bat dang thic véi s6 duong ab, ta duoc a+b < ab

Cach3: Via>2,b>2néna>0,b>0.Giast a>b (do vaitro cia a va b la nhu nhau),
b>2a>0 nén ab>2a. (1)

Via>b nén a+a>a+b hay 2a>a+Db. (2)

Tir (1) va (2) suyra ab>a+b.

Céch4: Tacba>2,b>2 data=2+x, b=2+y thi x,y>0.
Xéthiéu ab—(a+b)=(2+x)(2+y)—(4+x+Yy)=x+y+xy>0

Vay ab>a+b.
Vi du 45: Chirng minh céc bat dang thuc:

2
a) (a_-'_b) > ab’
2
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b)

a+b+c+d) i .
— > abcd vai a,b,c,d >0;

C) (a+b+c)2abc véi a,b,c>0.

Giai:

a) Xem vi du 43.

2
b)bat a+b=m, c+d =n. Theo cau a) ta co: (m;nj >mn.

4
Do m,n>0 nén (m;nj >m’n’ (1). Mat khac, theo céu a) ta c6 m?=(a+b)’ >4ab (2),
n?=(c+d) >4cd (3)

Do a,b,c,d >0 nén nhan (2) véi (3) dugc m’*n® >16abcd (4)

4
Tir (1) va (4) suy ra: (%} > 16abcd

> abcd .

m+n) a+b+c+d)’
vay [0 o i 2£2229)

Xay ra dang thirc khi vachikhi m=n, a=b, c=d tacla a=b=c=d.
c) Cach 1:

Theo céu b) ta co: >abcd . bat d =

(a+b+c+dj4 a+b+c

4
a+b+c

a+b+c+

Ta co: 1 3 > abc

a+b+c

4
Hay (%.a+b+cj 2abca+2+c (5)

a+b+c

Chia hai vé cua bat dang thic (5) cho >0 (c6 thé gia thiét a,b,c>0) vi néu mot

trong céac s6 d6 bang 0 thi bt ding thire phai chitng minh hién nhién dung, ta duoc:
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a+b+c)
3 > abc

a+b+c

Xay ra dang thirc khi va chikhi a=b=c= tacla: a=b=c

Cach 2: Giastr a<b<c thi cza+b

a+b
Pat

3 3 3 3
Tach (a+b+cj :(2x+cJ :(2x+x+yj :(XJFXJ
3 3 3 3

=x thi x>0vac=x+y vdi y>0

> abc.

2 3
Nhung X :(a%bj > ab (cau a), do do (a+b+c)

Xay ra dang thirc khi va chi khi a=b, y=0ticla a=b=c.

Chu y: Céc bét dang thirc trén 1a trudng hop riéng cua bat dang thuc Co-si (Cauchy, nha toén
hoc Phap, 1789 — 1857). Céch giai 2 goi y cho ta cach ching minh bat dang thirc Co — si tong
quat voi n sé khdng Am bing phuong phap quy nap toén hoc.

(a1+a2+a3+...+an

- j >aa,a,..a, (1)

That vy, bat ding thic (1) ding véi n=2.

a+a,+..+a
k

k
Gia sir bat dang thic d6 dang véi n=k tac la: ( j >aa,..a,

Ta s& chang minh bat ding thire ciing ding véi n=k +1

a+a,+..+a,

Giasu: a,<a,<..<a <a, thia > ”

a+a,+.+3a

Dt =x thi x>0 va a_, =x+y véi y>0 va x* =aa,..a_ do gia thiét quy

nap.

Lién hé tai liéu word toan zalo: 039.373.2038 -49-



BOI DUONG PAI SO 8 Website: tailieumontoan.com

(A +a,+ta +a, ) (kx+x+yjk+l ( y )k”
Taco = ——| =|X+—| 2
k+1 k+1 k+1

2 Xk+1+(k+1)ﬁxk — Xk(x+ y)ZaiaZ"'akak'Fl
+

Vay bat dang thic (1) ding v6i moi s6 tu nhién n>2
Xay ra dang thuc khi va chi khi a, =a, =...=a_ (dpcm)
Trong mot sb truong hop, khi chitng minh bat dang thic, ta can xét cac khoang gia tri cua
bien.
Vi du 46: Chirng minh bt dang thuc:
x? —x?+x* —x+1>0
Giai: Goi vé trai cua bat dang thic la f (x)
Xét cac truong hop:
a) x>1.Viét f(x) dusidang X°(x* 1)+ x(x* -1)+1
Do x>1nén x*-1>0 (tinh chat 8), con x* 21, x>1do d6 f(x)>0
b) x<1.Viét f(x) dusidang x?+x*(1-x°)+(1-x)

Do 1> x nén 1-x° >0 (tinh chat8), 1—x >0 con x*>0,x" >0 dodé f(x)>0

BAI TAP
Chuang minh cac bat dang thic:
159 (a+bj2<a2+b2
N
153. (a°+b'")(a’+b%)=(a’ +b%)(a* +b*).
2
154, 2 *2¥1 4
a’—a+1

155. a’+b*+c*>ab+bc+ca.
156. a’+b*+c*+3>2(a+b+c).

157. 1>%véri a<b, a va b cung dau.
a

158. a) a’+b? z% Vi a+b=1:
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b) a2+b2+022% véi a+b+c=1.

c) af+a§+...+ajz%véia1+a2+a3+...+an=1.
k2

d) af+a§+...+a§2Fvéia1+a2+a3+...+an:k.
159. a*+b%*>2 vGi a+b> 2.

2 2

160. 2 Y X =Y

X+y X'+y

161. |a+b|<|1+ab| Véi |a|<l, |b|<1.

162. (x-1)(x—3)(x—4)(x—-6)+9=>0.

163. 4a(a+b)(a+1)(a+b+1)+b*>0.

164. X®—x°+x>—x+1>0

Vol x>y >0.

165. 4a’h? > (a2 +b? —c2)2 Véi a,b,c 1a d dai ba canh ciia mét tam giac.

166. a(b—c) +b(c—a) +c(a+b)’ >a®+b*+c® véi a,b,c 1a do dai ba canh cua mot
tam giac.

167. a) 2+252 véi ab>o0:
b a

b) (a+b+c)(l+l+1j29 véi a,b,c>0

a b c
X y Z 3 .
C) + + >— Vol X,y,2>0
Y+Z X+Z X+y 2
168. 2—12+3i2+%+....+i2<1véri moi s6 tw nhién n> 2.
n
1 1 1

169. <L vei moi sb tu nhién n> 2.

?+F+¥+....+(2n)2

170. Cho ba sé duong a,b,c cotichbing 1 va a+b+c >§+%+%. Chtring minh rang:

a) (a-1)(b-1)(c-1)>0.
b) Trong ba sé duong a,b,c ¢6 mot s6 16n hon 1, hai s6 nho hon 1.
171. Cho a,b,c > 0. Ching minh céc bit dang thic:
a) a’+b’+c’>3abc;
b) (a+b)(b+c)(c+a)=8abc;
¢) Ap dung hai bat dang thuc trén dé chang minh bat dang thicc Co — si vai ba sé khéng
am.
172. Cho A=a’+a’+al +..+a’
B=0b"+b+bl+..+b?
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C=ab +ab,+ab,+..+ab,
a) Chirng minh rang v&i moi x ta co:
Ax* —2Cx+B >0

b) Bang céach thay x :% vao bat dang thac trén, chirng minh rang AB > C?

(Gia thiét rang A=0. Truong hop A=0 thi a =a,=a,=..a, =0, bat dang thuc
AB > C? hién nhién dung)
173. Viét két qua cac s6 2'°%2 va 5% lién tiép nhau. Hoi sb tao thanh c6 bao nhiéu chir
567
174. Chuang minh cac bat dang thirc sau bang phuong phap quy nap toan hoc:
a) 2" >n? véi moi sty nhien n>5
1 1 1

b) + + B v6i moi s6 tu nhién n>2
n+l n+2 n+3 2n

§2. TIM GIA TRI NHO NHAT, GIA TRI LON NHAT CUA BIEU THUC.

Dé tim gia tri nho nhat hodc 16n nhat cua biéu thic A, ta can chiang minh raing A > k hoic
A<k (k 1a hiang sb) v&i moi gia tri ciia bién va chi ra truong hop xay ra dang thic.

Tim gié tri nho nhat, Ién nhat caa mot biéu thac 1a van dé khong don gian. Ching ta chi dé
cap téi mot sé dang dic biét.

Dang 1: Tim gid tri nhé nhat hodc Ién nhat cia tam thirc bac hai.
Vi du 47.

a) Tim gia tri nho nhat cia A= x* —4x+1.
b) Tim gia tri nho nhat cua B = 2x* —8x+1
¢) Tim gié tri 16n nhat cia C =1+6x— x°
d) Cho tam thirc bac hai P = ax® +bx+c
Tim gié tri nho nhat cia P néu a > 0. Tim gia tri 16n nhat cua P néu a<0.

Gidi:

a) A=x>—4x+1=x*—4x+4-3=(x-2)"~3>-3

Gia tri nho nhat caa A bang —3 khi va chi khi x = 2.

b) B=2x"-8x+1=2(X’ —4x+4)-7=2(x-2) -7>-7

Gia tri nho nhat cua B bang —7 khi va chi khi x=2.
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¢) C=1+6x—x"=—(x"-6x+9)+10=—(x-3)" +10<10

Gia tri 16n nhit caa C bang 10 khi va chi khi x = 3.

2 , b 2 b b b’
d) P=ax"+bx+c=a| x"+=x |[+Cc=al a8 +2X.—+— [+C——
a 2a 4a 4a

=al X+— | +k voi k=c——
4

Do | x+— | >0 nén:

2
Néu a >0 thi a(x+2£j >0,dodd P>Kk.
a

2
Néu a <0 thi a(x+2£j <0,dodb6 P<Kk.
a

Vay khi x = —% thi P cd gia tri nho nhit bang k (néu a > 0) hoic cé gia tri 16n nhit bing k
néu (a>0).

Dang 2: Tim gid tri nhé nhat, I¢n nhat cia da thirc bac cao.

Vi du 48: Tim gié tri nhé nhét cia A=(x’ + x+1)2 .

Giai: Mac di A>0 nhung gia tri nho nhat cua A khong phai bang 0 vi

X2 +x+1#0

2
Ta co: x2+x+l:x2+x+£+§=(x+£) +§2§
4 4 2 4 4

Do d6 A nho nhit < (x2 + x+1) nho nhat,
3} 9 1
Gia tri nho nhat cua A bing (—j = — khi va chi khi x=-=.
4 16 2
Vi du 49: Tim gié tri nho nhat caa x* —6x® +10x* —6x+9.
Gidi: Viét biéu thirc dusi dang (x2 ~3x) +(x-3)’ 20

Xay ra dang thirc khi va chi khi:
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|:X=O
X=3< x=3.
X=3
Gia tri nho nhét cua biéu thirc bang 0 véi x =3.
Dang 3: Tim gia tri nhé nhit, 16n nhat cia da thic c6 diu gia tri tuyét déi.
Vi du 50: Tim gia tri nho nhat cia A=|x—1]+|x—3|.
Giai:
Céch 1. a) Trong khoang x <1 thi A=1-x+3-x=4-2X.
Do x<1nén -2x>-2,dodo 4—-2x> 2.
b) Trong khoang 1< x <3 thi A=x-1+3-x=2.
c¢) Trong khoang x >3 thi A=x-1+x-3=2x-4.
Do Xx>3 nén 2x—-4>2

So sanh cac gia tri cua A trong cac khoang trén, ta thay gia tri nhé nhat caa A bang 2 khi va
chikhi 1<x<3

Céach 2: Gia tri tuyét ddi cua mot sé 1on hon hoic bang s d6. Do do:

A=|x-1+|x-3=x-1+3-x=2

Dang 4: Tim gia tri nhé nhat, I¢n nhat caa phan thikc c6 tir 14 hiang s6, mau |1a tam thic
bac hai.

3

Vi du 51. Tim gia tri I6n nhatcoa M = ————
4X° —4Xx+5

3 3

Giai: M = > = >
4X° —4x+5 (2x—1) +4

Tathdy (2x-1)° >0 nén (2x-1)° +4>4.

Dods — > < % (theo quy tic so sanh hai phan thirc cuing tir, tir va mau déu duong)

(2x-1)" + 4
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Vay max M :E Vi x=1.
4 2

Chua y: S& khong chinh xac néu lap luan ring M ¢6 tir 1a hang s6 nén M Ién nhat khi mau
nho nhat.

Lap luan trén c6 the dan dén sai 1am, chang han véi phan thac — 3
X J—

Mau x? -3 c0 gia tri nho nhat 1a =3 khi x=0. Nhung véi x=0 thi 21 3 :—% khong phai
X —

|4 gid tri I6n nhét cua phan thic.

(chang han, voi x =2 thi

2

=1, 16n hon —E)
X" =3 3

Nhu vay —3<1 khong thé suy ra —%%. Tir a<b chi suy dwoc §>% khi a.b 12 hai sb
cung dau.

Dang 5: Tim gia tri nhé nhat, 16n nhat cia phan thiec ¢4 miu 1a binh phwong cia mét
nhi thirc.

X2+ x+1

Vi du 52: Tim gié tri nho nhat cia A= —.
(x+1)

Giai:

Cach 1: Viét tir dudi dang liy thira cua x+1 roi doi bien, dat y = i1
X+

24 2x+1)- 1)+1
_(x+x+) (x+1)+ PP S

(x+l)2 x+1 (x+1)2

Céch 2: Viét A duéi dang tong cua % véi mot biéu thie khdng am.

XX+l AP +Ax+4 3(x+1)2+(x—1)2

(x+17  4(x+1) 4(x+1)°
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2
_3,xt 2§, minA=S vsi x=1
4" 2(x+1)| "4 4

Dang 6: Tim gia tri nhé nhat, I6n nhat ciia cac phan thikc khac.

Vi du 53*. Tim gi4 tri nho nhat va 16n nhat cua

B:4>2<+3
X“+1
Gidi: Dé tim gi4 trj nho nhét, ta viét 4’2‘—+i’ dudi dang:
X"+
2 x> - X+ 2)
X +4X‘2|-4 x*-1_( : ) s 1
X +1 X +1
minB =-1 Vi x=-2
D4 tim gid tri 16n nhit, ta viét X3 qusi dang:
X“+1
2 L 4_ 42 1 A(X*+1)-(4x*-4x+1 ~1)?
AX* +4—4X* +4x -1 _4_(2x 1)
x*+1 x? +1 x* +1
1
max B =4 vol XZE.
BAI TAP

175. a) Tim gia tri nho nhat cia A= 2x? —20x +53
b) Tim gia tri nho nhat cua B = 2x?+3x +1
¢) Tim gié tri Ion nhat cia C = —5x? —4x +1

x* +2x3+8x+16
x* —2x% +8x* —8x +16

176. a) Tim gia tri nho nhat cia A=

b) Tim gié tri nho nhit cia B=—
2X-X"—4
2
c) Tim gia tri lon nhit cua C :w
X+ 2X+3
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2
177. @) Tim gié tri nho nhat cua A= 4X—§X+1
X
b) Tim gia tri nho nhat cua B = 2x :1
X
2 —
¢) Tim gié tri Ion nhat cua C = w
X —=2x+1
d) Tim gia tri 16n nhét caa D = .
(x+1)
178. Tim gia tri 16n nhat cua:
x?+14
a)A=32+ b)B:22(+1
X +4 X +2

179. Tim gia tri nho nhat cua:

a) A=|x—2|+|x—5|

b) B=(x—-1)(x+2)(x+3)(x+6)
) C=x"-2x+3x*-2x+1

d) D=x*-2X+Yy*+4y+5

180*. Tim gia tri Ion nhat cua tong x+y + z biétrang x+5y = 21; 2x+3z=51; X,y,z2>0

181. a) Ching minh rang néu hai sé c6 tong khong ddi thi tich caa ching I6n nhat khi va
chi khi hai s6 d6 bang nhau.

b) Ap dung tim gié tri I6n nhat cua A=x*(16-x°).
182. a) Ching minh rang néu hai s6 duongcd tich khong ddi thi tong caa ching nho nhat
khi va chi khi hai s6 d6 bang nhau.

2

b) Ap dung tim gid tri nho nhit cua B = ix Véi x>0.

X

x> +15x+16 .
D

c*) Ap dung tim gia tri nho nhat caa B = x>0.

183. Chang minh rang:

a) Trong cac hinh chix nhat cting chu vi, hinh vuéng c6 dién tich 16n nhat.
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b) Trong cac hinh chit nhat cing dién tich, hinh vudng c6 chu vi nhé nhat.

184. Nguoi ta dung mot doan day dai 40m cang ba phia thanh mét sén hinh chit nhat, con
mét phia 1a tuong. Xac dinh dang hinh chir nhat dé dién tich san 16n nhat.

185. Nguoi ta chia mot doan thang dai 12cm thanh ba phan va dung cac hinh vuéng c6
canh 1a ba doan thang 4y. Tinh gi4 tri nho nhat cua téng céac dién tich ba hinh vudng dung
duoc.

186. Tim sb tu nhién cd hai chit s6 sao cho ti s6 giita s d6 voi tong cac chir s6 caa né co
gia tri

a) Lon nhat;

b) Nho nhét.

§3. BAT PHUONG TRINH BAC NHAT MQT AN

Vi du 54. Giai bat phuong trinh ax +4 > 2x +a? (a 1a s6 da biét).
Giai: (a-2)x>a’-4
< (a-2)x>(a+2)(a-2) (1)
Néu a>2thi x>a+2.
Néu a<2 thi x<a+2.
Néu a =2 thi (1) tré thanh 0x >0, vo nghiém.
Vi du 55. Giai bat phuong trinh

Xx-1 x+1 T S
x+—<——(a—2)x voi a la so da biét.
a a

Giai:

Khong nén nhan hai vé cua bat phuong trinh véi a, vi nhu vay phai xét hai tredng hop
a>0,vaa<0.

Chuyén vé ta dugc:

(a—2)x+x<x—+1—x—_1
a a

2
< (a-1)x < ).
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Néu a>1 thi x< la nghiém ctia bat phuong trinh.

2
a(a-1)

Néu a<1, a=0 thi x> la nghiém ctia bat phuong trinh.

2
a(a-1)

Néu a =1 thi (1) c6 dang Ox < 2, gnhiém dung véi moi .

BAI TAP
187. RGt gon biéu thuc rdi tim gid tri cua bién dé biéu thuc:

X> —4X + 4
X} —2x% —4x +8

3 g 2
b)Bz[ X _x-8Xx 2”4}: 4 o6 gid tri am.

a) A=

o gia tri duong;

x+2 x*+8 x*-4 X+ 2
Giai cAc bat phuong trinh:

188. ax—b >bx +a.

189. 5+a>x+1 Vol a>1.

a
190, & &L iast
a-1 a+l
101*, (a+1)x+ X1, 1
a a

192. Tim cAc gia tri ciia x thoa man ca hai bt phuong trinh:
a) 2x+1>x+4va Xx+3>3x-5;
b) 3x-1>x+3 va 4x+1>6x-9.

193. Ki higu [a] 1a sé nguyén l6n nhat khong vuot qua a (nhu vay [a]=n thin la s6
nguyénla 0<a-n<1).

2) [3)(1;7}:)( ; b) {4x9— 1}:)( ; 0 [3x5+1}:2)(_1.
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§4. PHUONG TRINH CHUA AN TRONG DAU GIA TRI TUYET POI

Khi giai cac phuong trinh ma 4n nam trong dau gid trj tuyét ddi, dé bo dau gia tri tuyét doi
ta xét tirng khoang gia tri cua bién. Can nhé:
a) Dinh nghia gia trj tuyét doi:
Avoi A>0
A= -
—Avoi A<O.
b) Pinh i vé& du cia nhj thirc bac nhat ax+b (a=0):

Nhi thtc cing dau véi a khi x > —E, nhi thire trai dau véi a khi x < —E.
a a

ax+hb b
=X

Chizng minh: Xét
a a

. b . . b ax+b N . . .
Néu X >—— thi x+—>0,do do >0, tic la ax +b cung dau vai a.

a a a

Néu x<—2 thi x+ 2 <0 dodo 2P
a a a

<0, tac 1a ax +b trai ddu véi a (dpem).

Chuy: Vi b la nghiém cua nhj thirc nén dinh 1i trén dwoc phét biéu:
a

Nh; thizc ax+b (a # O) , cling dau voi a véi céc gia tri cia x 16n hon nghiém cua nhj thuc,
trai dau véi a véi cac gié tri cua x nhé hon nghiém cua nhi thic.

Vi du 56. Giai phuong trinh:
x=3+|x+2|=7

Giai: a) Trong khoang x < -2, phuong trinh c6 dang
3—X—Xx-2=7 < x=-3, thugc khoang dang xét.

b) Trong khoang -2 < x < 3, phuong trinh c¢6 dang:
3—X+X+2=7< 0x =2, Vv0nghi¢m.

c) Trong khoang x > 3, phuong trinh c6 dang:
X—3+X+2=7< x=4, thugc khoang dang xét.

Vay phuong trinh c6 nghiém x, =-3; X, = 4.

Vi du 57. Giai phuong trinh:
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|x—4]+|x—9|=5
Giai: C4ch 1. a) Trong khoang x < 4, phuong trinh c6 dang
4-x+9-x=5< x=4, khong thuoc khoang dang xét.

b) Trong khoang 4 <x<9, phuong trinh ¢6 dang: x—4+9—x=5< 0x =0,nghiém
dung véi moi x thuoc khoang dang xét, tirc la 4 < x < 9.

c) Trong khoang x > 9, phuong trinh c¢6 dang:
X—4+X-9=5&x%x=9,
khong thudc khoang dang xét.

Vay phuong trinh c6 nghiém 4 < x <9.

Céch 2. Viét phuong trinh dudi dang |x —4]+|9— x| =5.

Chiy rang |A/> A nén [x—4[+]9—x|>x-4+9-x=5.

Xay ra dang thirc khi va chi khi x—4>0 va 9—x>0,tiacla 4<x<9.

Vay phuong trinh c6 nghiém 4 < x <9.

BAI TAP
Giai céc phuong trinh:
194. |x -3 -x=7.
195. |x+3|=[5-x|.
196. |x|—|2x+3|=x-1.

19

\‘

. X—=|x+1+2|x-1=0.

19

oo

X[+ L= x| =x+|x-3|.

199. [x -1 -2|x—2|+3|x -3 =4.
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§5. BAT PHUONG TRINH CHUA AN TRONG DAU GIA TRI TUYET POI

Can cha y dén cac dang sau:
Dang 1. a) |f(x)|<a< —a<f(x)<avoia>0.

b) | (x)|< g(x) = -g(x)< f(x)<g(x).

X)<-a
Dang 2. a) |f(x)|>ae voi a>0
X

Vi dy 58. Giai bat phuong trinh 2|x—1| < x +1.
Giai: Bt phuong trinh di cho turong duong véi:

{x1< 2(x-1) {—x—1< 2X -2

=
2(x-1)<x+1 2X —2< X+1

—3x<-1 1
= &= <X<3.
X<3 3

BAI TAP
Giai cé4c bat phuong trinh:

200. a) [2x+3<7;
b) [2x - 3| < x.
201. a) [2x-3[>5;

X+1
b) |x - 3|>T.

202. |x—3| >|x+2|.

203. |x—1|+|x—2|>x+3.
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§6. BAT PHUONG TRiNH DANG TiCH. BAT PHUONG TRINH DANG THUONG.

Dé giai cac bat phuong trinh dang tich, bt phuong trinh dang thwong, cAn phan tich cac da
thirc thanh nhan tir rdi xét dau caa cac nhan tir.

Vi du 59. Giai bat phuong trinh (x +5)(7 —2x) > 0.

Giai: Lap bang xét dau:

X -5 3,5
X+5 - 0 + +
7—2X + + 0 -
(x+5)(7—-2x) - 0 + 0 -

Vay nghiém cua bat phuong trinh 1a -5 < x < 3,5.

2X+1
X+2

Vi du 60. Giai bat phuong trinh <1.

Giai:

Chuyén 1 sang vé trai ta duoc:

2xX+1 2X+1—-x-2 Xx—=1
-1<0&————<0&
X+2 X+2 X+2

Lap bang xét dau:

X -2 1

x—1 - - 0 +
X+ 2 - 0 + +
x-1 N i 0 4
X+2

Vay nghiém caa bat phuong trinh 1a —2 < x <1.
BAI TAP
Giai cac bat phuong trinh:

204, (x—4)(9-x)=0
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2
2X° +10x <

205. —7, =0

3x-4
>4
206. X4 2
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Phan dé thi
GIOI THIEU MOQT SO PE THI VA KIEM TRA

HOQC SINH G101 CUA HA NOI

PHEP NHAN VA PHEP CHIA DA THUC
208. Tim sé tan cung cua

p_ [(77)7] ;[(76)6]’.
(Pé du bj thi vao 16p 8 chuyén todn nam 1978 — 1979).
209. Ching minh rang biéu thuc z% +y(2x—y)—x* chia hét cho bieu thuc x -y +z.
(Pé du bi chon hoc sinh gigi toan I6p 8 vong I niam 1981 —1982).
210. Tim &, b, ¢ sao cho da thic x* +ax” +bx+c chia hét cho (x—3)*.

(Pé thi hoc sinh gidi toan 16p 8 nam 1979 — 1980).

211. Tim nhitng gia tri nguyén cua x dé gia trj cua biéu thuc x* —3x? —3x -1 chia hét cho
gia tri cua biéu thac x* + x +1.

(Pé kiém tra hoc sinh gidi toan 1ép 8 nam 1977 — 1978).
212. Phan tich da thuc sau ra thira s6: a* +8a® +14a” —8a —15.
(Pé thi vao I6p 8 chuyén todn nam 1981 — 1982).
213. Chtrtng minh rang da thirc sau: (a2 +3a+1)2 —1 chia hét cho 24 véi a la sé ty nhién.
(Pé thi vao I6p 8 chuyén todn nam 1980 — 1981).
214. Chttng minh rang hiéu cac binh phwong cua hai sé 1é thi chia hét cho 8.
(Dé du bj thi vao 16p 8 chuyén todn nam 1980 — 1981).
215. Ching minh rang biéu thic 10" +18n—1 chia hét cho 27 véi n 1a sb ty nhién.
(Dé thi vao 16p 8 chuyén todn niam 1978 — 1979).

216. Chuing minh rang 25n* +50n° —n? —2n chia hét cho 24 néu n 1a sé nguyén duong
tuy y.
(Pé thi chon hoc sinh gidi toan I6p 8 nam 1979 — 1980).

218. Chiing minh rang: 2° + 28 + 2% ...+ 2573 4 252 4 250
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chia hét cho 31 néu n 1a s6 nguyén duong bat Ki.
(Pé thi chon hoc sinh gidi toan I6p 8 niam 1978 — 1979).
219. Chtrtng minh rang:
Néu a va b khong chia hét cho 3 thi a® —b°® chia hét cho 9.
(Dé thi vao 16p 8 chuyén todn nam 1981 — 1982).

220. Chtrtng minh rang: 4a’ +3a+5 chi chia hét cho 6 néu a la sé nguyén khdng
chia hét cho 2 va ciing khong chia hét cho 3.

(Pé thi chon hoc sinh gidi toan I6p 8 niam 1977 — 1978).
221. Hai lan cia mot sb 1é bat ki c6 thé 1 hiéu cac binh phuong cta hai sé nguyén khéng?
(Pé thi chon hoc sinh gidi toan I6p 8 nam 1980 — 1981).

222. Tim ba sb tu nhién lién tiép biét rang tong cac tich cua ting cap hai sb trong ba sé dy
bang 242.

(Pé thi vao 16p 8 chuyén todn niam 1977 — 1978).

223. Chitng minh rang néu mot sé chinh phuong tan cung bang 6 thi chit sé hang chuc 1a
chir s6 1é.

(Dé thi vao 16p 8 chuyén todn niam 1979 — 1980).

224. Ching minh rang néu s tu nhién n ¢6 tan cung bang 5 thi n? tan cung bing 25. Sb
n? c6 thé tan cung bang 125 khong?

(Pé thi vao I6p 8 chuyén todn nam 1980 — 1981).

225. Chizng minh rang néu tong cua hai sé nguyén chia hét cho 3 thi téng céac lap phuong
cua chdng chia hét cho 9.

(Dé kiém tra hoc sinh gidi nam 1979 — 1980).
226. Phan tich thanh nhan tu:
a) 4x* —3x-1;
b) 3x* — 22Xy —4x+8y+7y* +1.
(Pé thi vao 16p 8 chuyén toan qudn Péng Da nam 1992 — 1993).

227*. Gia sir a, b, ¢, d 1a cac s6 nguyén. Chirng minh rang

[(a=c) +(b-d)" |(a" +b?)~(ad ~bc)" Ia 56 chinh phuong,
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(Pé thi vao I6p 8 chuyén toan qudn Hai Ba Trung ndam 1992 — 1993).
228*.Cho x+y=1;x*+y’=a;x+y’ =h.
Chung minh rang 5a(a+1)=9b+1.
(Pé thi vao I6p 8 chuyén toan qudn Hai Ba Trung nam 1992 — 1993).
229. Chtrng minh rang tong cac lap phuong cua ba sé nguyén lién tiép thi chia hét cho 9.
(Pé thi vao 16p 8 chuyén toan qudn Hoan Kiém nam 1992 — 1993).
230. Tim gi4 tri tu nhién cta n sao cho n? +3n+39 va n?+n+37 cung chia hét cho 49.

(Pé thi vao 16p 9 chuyén toan qudn Hoan Kiém nam 1992 — 1993).

PHAN THUC PAI SO

231. RGt gon phan s6 19..9
99..5

Vvé6i n chit s6 9 & tr va n chix s6 9 & mau (n 1a sé ty nhién).
(Pé thi chon hoc sinh gidi toan I6p 8 nam 1981 — 1982).
232. Tinh s tri cua phan thic sau bang cach nhanh nht:

a’-4a’-a+4

— voi a=102.
a’-7a“+14a-8

(Pé thi chon hoc sinh gidi toan I6p 8 nam 1979 — 1980).
233. S6 nao Ién hon:

1981-1980 ha 1981% —1980? )
1981+1980 Y 19812 +1980%

(Pé du bj thi vao 16p 8 chuyén todn nam 1980 — 1981).
234. Sb nao 16n hon:

10%7 +1 10198°+1,)
10%% 41 i 1018 +1°

(Pé thi vao I6p 8 chuyén todn nam 1980 — 1981).

a+b

235. Tim gi4 tri cua néu 2a’+2b*=5ab va b>a>0.
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(Pé thi chon hoc sinh gidi toan I6p 8 nam 1979 — 1980).
236. Chtrng minh rang néu:

c’+2(ab—ac—bc)=0,b=0,a+b=c thi

(Pé thi chon hoc sinh gidi toan I6p 8 nam 1981 — 1982).
237. Rat gon phan thac sau:

(x*+a)(1+a)+a’x* +1
(x*-a)(1-a)+a’x* +1

Chang minh rang phan thac trén khdng phu thugc vao x, ¢ nghia vai moi x va a.

(Pé thi chon hoc sinh gidi toan I6p 8 nam 1980 — 1981).
238. Chtrng minh rang néu:
x=by+cz (1), y=ax+by (2), z=ax+by (3) va x+y+z=0 thi

1 1 1
+ + =
l1+a 1+b 1+c

(Pé thi chon hoc sinh gidi toan I6p 8 nam 1977 — 1978).
239. Thuc hién phép tinh:

1 1 1
(b—c)(a2+ac—b2—bc)+(c—a)(b2+ab—02—ac)+(a—b)(cz+bc—a2—ab)'

(Pé thi chon hoc sinh gidi toan I6p 8 nam 1979 — 1980).

PHUONG TRINH BAC NHAT MQT AN
240. Cho 10? +11%+12? =132 +14%. Héi ndm sb trén con cd nhitng bo nam sb nguyén nao
c6 tinh chat nhu vay khéng?

(Pé thi vao 16p 8 chuyén todn niam 1979 — 1980).
241. Chtrng minh rang nghiém cua phuong trinh sau 1a mot sé nguyén:

X—29 x-27 x-25 x-23 x-21 x-19
+ + + + + =
1970 1972 1974 1976 1978 1980
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Xx—1970 x-1972 x-1974 x-1976 x-1978 x-1980
+ + + + + )
29 27 25 23 21 19

(Pé thi chon hoc sinh gidi I6p 8 nam 1977 — 1979).

242. Bau nim hoc, mot t6 hoc sinh duoc mua mot s6 sach vo va phai tra 72 ddng. Néu bét
di 3 ngudi thi mdi ngudi con lai phai tra thém 4 dong. Hoi té d6 c¢6 bao nhiéu ngudi?

(Pé thi vao I6p 8 chuyén todn nam 1979 — 1980).

BAT PANG THUC, BAT PHUONG TRINH
244. Chting minh 2a* +1> 2a® +a® véi a 1a s6 bat Ki.

(Dé thi chon hoc sinh giéi nam 1977 — 1979).
245. \/6i gia tri nao cua x thi biéu thic:
P =(x-1)(x+2)(x+3)(x+6) co gia tri nhd nhat? Tim gia tri nhé nhat do.
(Pé thi chon hoc sinh gidi toan I6p 8 ndm 1980 — 1981).

246. Chtrng minh ran véi n 1a s ty nhién ta luén c6

(Pé thi chon hoc sinh gidi todn vong 2 nam 1980 — 1981).
247. Cho X, 1a 6 duong nho hon 1 va
Xe =X — X (k=12..)
Chiing minh rang x2 + X2 +...+ x2 <1 (n la s6 tu nhién).
(Pé thi chon hoc sinh gidi toan I6p 8 niam 1978 — 1979).

248. Cho bay sé tu nhién khac nhau cé tong bang 100. Chang minh ring trong bay sé d6
c6 ba s6 ma tong cua ching 16n hon hoic bang 50.

(Pé thi chon hoc sinh gidi toan I6p 8 nam 1981 — 1982).
249. Chtrng minh rang trong moi tam giac, ta luén c6

aA+bB+cC
<———<
a+b+c
cac canh ddi dién véi cac goc do.

60° 90° véi A, B, C 1a sb do (d0) cac goc caa tam giac va a, b, ¢ 1a

(Pé thi chon hoc sinh gidi toan I6p 8 nam 1979 — 1980).
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MOT SO BAI TOAN KHAC
250. C6 s6 nguyén x, y nao thoa man dang thac

15x*> —7y® =9 khong?
(Pé thi chon hoc sinh gidi toan I6p 8 nam 1980 — 1981).

251. Tim s6 tu nhién biét rang néu ta bo di ba chir sb cudi clng cua s d6 thi ta duoc sb
méi ma lap phuong ctia n6 chinh bang sb can tim.

(Dé thi chon hoc sinh gidi toan 16p 8 nam 1979 — 1980).
252. Giai phuong trinh n+S(n)=1982 véi S(n) Ia tong cac chit sé caa n(n 1a s6 nguyén
khong am).
(Pé chon loc hoc sinh gidi toan lép 8 nam 1981 — 1982)
253. Tong cua sau cb nguyén khdng am bang tich caa chdng. Tim cac sé do.
(Dé thi chon loc hoc sinh gigi toan 16 8, nam 1981 — 1992)

254. Ciap s6 44 va 18 c6 tinh chat sau: Téng va hiéu cua ching 1a sé ¢6 hai chit s6, nhung vi
tri d6i chd nhau.

Hay tim céc ciap sé ma mdi sé ¢d hai chir s6 ¢6 tinh chat nhu trén.

+1

2x—3 . 2x—8 3 }_21+2x—8x2
4x% —12x+5 13x—20x>*—-20 2x-1] 4x*+4x-3

255. Cho biéu thac: P ={
a) Tim diéu kién caa X dé biéu thuc P c6 nghia.
b) RUt gon biéu thuc P
(Pé thi vao 16p 8 chuyén todn qudn Ba Pinh nam hoc 1992 -1993)

256. Chirng minh rang néu X+ Yy +z =0 thi x*+y*+2z° =3xyz.

Tinh gia tri cua biéu thie M =26+ 8 pige L 11 g apcx0)
a~ b® c a b c

(Pé thi vao 16p 8 chuyén toan qudn Hai Ba Trung ndm hoc 1992 - 1993)
257*. Gia str X,Y,z thoamén x.y.z=1992.
Chuang minh rang:

1992x N y z

+ =1
Xy+1992x+1992 yz+y+1992 xz+z+1
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BOI DUONG PAI SO 8
(Pé thi vao I6p 9 chuyén toan qudn Péng Pa ndam hoc 1992 — 1993)

258. Tim hai phan sé dwong c6 tir bang 1, sao cho tong cua chling cong voi = tich cia ching

. 1
thi bang —=.
g 6
(Pé thi vao 16p 8 chuyén toan qudn Hoan Kiém nam 1992 — 1993)

259*. Tim nghiém tu nhién cua phuong trinh:
X —xt 42X+ 2x2 = y?

(Pé thi vao 16p 8 chuyén toan qudn Hoan Kién ndm hoc 1992 — 1993)

260*. Cho biéu thic:
A= x> +15y* + Xy +8x + y +1992

Tim gi4 tri nho nhat cua A.
(Pé thi vao 16p 8 chuyén toan qudn Ba Pinh nam 1992 -1993)

261. Chtrng minh rang néu a,b,c 1a cac s6 duong va a+b+c =1 thi:

2 2 2
(a+1j +(b+1) +(c+1j >33
a b C

(Pé thi vao 16p 9 chuyén toan qudn Ba Pinh nam hoc 1992 — 1993)

262. Giai bat phuong trinh:

1++ >1992

1+1+1
1

1+—
X

(Pé thi vao 16p 9 chuyén toan qudn Péng Da nam hoc 1992 — 1993)

263. Ching minh rang véi a,b 1a sé duong thi a® —3ab’ + 2b° ciing 13 s6 dwong.
(Pé kiém tra hoc sinh giéi nam hoc 1983 — 1984)

264. Cho a,b,c,d,e lacac s nguyénva 1<a<b<c<d<e.

Chtng minh rang:

-71-
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1 1 1 1

b] o] [ed] [de]

V6i [x,y] laki higu BCNN cua X va .
(Dé kiém tra hoc sinh gidi nam 1983 — 1984)

265. Ching minh rang néu mot s ¢6 tam chir s6 chia hét cho 101 thi khi viét chit s6 cudi
cung 1én dau ciing dugc mot sb ¢o tam chir s chia hét cho 101.

(Pé kiém tra hoc sinh gidi nam 1984 — 1985)

266. Cho tong ciia nim sb nguyén bang 0. Chuang minh rang tong cac lity thira bac nam cua
nam sd nguyén 4y chia hét cho 15.

(Pé kiém tra hoc sinh gidi nam 1984 — 1985)

267. Thyc hién phép tinh:

1- 1 1- L 1- 1
1+2 1+2+3) '\ 1+2+3+....+1986

(Dé kiém tra hoc sinh gidi nam 1984 — 1985)

268. Chtrng minh rang:

40" +51"' +91' 40 +51° +91°
79* 79°

(Dé kiém tra hoc sinh gidi nam 1984 — 1985)

269. Chtrng minh rang néu X+ Yy =1 va xy # 0 thi

y X :2(x—y)
xX*-1 y°-1 x’y*+3

(Pé chon hoc sinh gidi nam 1984 — 1985)

270. So sanh hai biéu thac A va B:

A:124.( 1 1 1 1 j

+ + ..+
1.1985 2.1986 3.1987 16.2000

1 1 1 1
= + + ot ————
117 218 3.19 1984.2000

(Dé thi chon hoc sinh gidi nam 1985 — 1986)

271. C6 ton tai s6 nguyén duong ma néu ta bo di chir sé dau tién thi sé d6 giam di:
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272.

273.

274.

275.

276.

2717.

278.

a) 57 lan?
b) 58 lan?

(Dé thi chon hoc sinh gidi nam 1985 — 1986)
Cho bén s6 a,b,c,d sao cho ab=1, ac+bd =2.

Chang minh rang 1—cd khdng thé 12 s6 am.
(Pé thi chon hoc sinh gidi nam 1984 — 1985)

Cho déy s6 nguyén duong a (i=12,..,k) va a,<a_, <..<a,<a <n véi n lagiatr
I6n nhat trong cac BCNN ciia hai s6 bat ki cua day a..

Chung minh rang: ma, <n (m=2,3,...,k)

(Pé thi chon hoc sinh gidi nam 1984 — 1985)

Tim X biét:
x-1986-1987 x-1985-1987 x-1985-1986 _,
1985 1986 1987
(Pé thi hoc sinh gidi nam 1985 — 1986)
Tim X biét:

(1985—x)" +(1985— x)(x—1986) +(x-1986)" 19
(1985-x)" — (1985 x)(x—1986) +(x—1986)° 49

(Dé kiém tra hoc sinh gidi nam 1985 — 1986)

Cho bén sé a,b,c,d khéCOtrongd(’)C+d:1Vé1£+i: ! :
a b ac+hd

Chang minh rang a=b

(Pé thi chon hoc sinh gidi nam 1985 — 1986)
Chuang minh bat dang thic:

X2 X+ Xe A Xe =X (X, + X, + X, + X )
(Dé thi chon hoc sinh gidi nam 1985 — 1986)

2
Cho L:a.Tinh sz— theo a.

X2 +Xx+1 X' —x?+1
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(Dé thi chon hoc sinh gidi nam 1986 — 1987)

279. Ching minh ring n" —n’+n -1 chia hét cho (n—1)" véi moi s6 nguyén N lon hon 1.
(Pé kiém tra hoc sinh gidi nam 1989 — 1990)

280. Chang minh rang da thac P(x)=x"—-3x"+6x’-3x*+9x—6 khong thé c6 nghiém
chuyeén.
(Dé kiém tra hoc sinh gidi nam 1989 — 1990)

281. Xét biéu thic

1 2 3 1992
S :§+§+?+...+W.

Chang minh rang: S < 4
(Pé thi chon hoc sinh gidi nam 1991 — 1992)

282. Xét hai biéu thuc:

X z NG 2 z°
Y+Z Z+X X+Y Yy+Z Z+X X+Y

a) Chirng minh rang néu P =1 thi Q=0.
b) Néu Q =0 thi c6 nhat thiét 1a P =1 khdng?
(Dé thi chon hoc sinh gidi nam 1991 — 1992)
283. Ching minh rang s6 A—2B +1 12 s6 chinh phuong, trong do:

A=111..1; B=444.4
— —

2k chu so k chu so

(Dé thi chon hoc sinh gidi nam 1996 — 1997)
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LOI GIAI HOAC CHI DAN

Chuwong I. PHEP NHAN VA PHEP CHIA PA THUC
1. Rdtgontheo x va y, dugc x—y. Sau do rut gon theo a va b, dugc 4ab.

2. 2xX"™-3x".

3. a)10™-6.10"=10.10"-6.10" = 4.10"
b) 90.10* —10**? +10*"* = 20.10* —100.10" +10.10* =0
c)0

4. Q) 2°+2" 422 =2 422+ 4.2 =7.2°° chiahétcho 7.

b) 7.32=72°"=2"+22°+42°=2"°+2°+ 27,

5. bDat i=a, i=b,tacé:
117 119
3ab—4a(6-b)—5ab+24a=2ab= 2
117.119

6. Thay 8 bang x+1. Pap so: 2.
7. a’+b®+c®-3abc.
8.  Cahai vé déu bang a®+b®+c®—3abc.

9. Goi x la sb bat ki 16n hon 100, ta goi hiéu x—100 Ia phan hon. Mudn nhan hai s6 16n
hon 100 mét cht, ta liy sé ndy cong vai phan hon cua sb kia, roi viét tiép vao sau tich
cta hai phan hon (bang hai chir s6). Vi du: 112.103 =11536; 102.104 =10608 .

10. Goi x la sb bat ki nhé hon 100, ta goi hiéu 100 —x 1a phan bd. Mudn nhan hai s6 nho
hon 100 mét chat, ta lay sé nay trir di phan bl cua s6 kia, roi viét tiép vao sau tich cua
hai phan bu (bang hai chit s6). Vi du: 98.94=9212.

11 (x+a)(x+b)(x+c)=(x*+bx+ax+ab)(x+c)
= x* +cx? +bx? + bex + ax® + acx + abx + abc
=x’+(a+b+c)x*+(ab+bc+ca)x+abc =x*+6x*—7x-60.

12, a) (127+73)" = 200° = 40000.

b) 18° —(18°-1)=1.
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c) (100+99)(100-99)+(98+97)(98-97)+...+(2+1)(2-1)
=100+99+98+97 +...+2+1=5050.
d) Bién doi thanh 20? =192 +18%2 —17% +...+ 22 —1° rdi giai nhuu bai toan trén.

Pap s6: 210.

o (780+220)(780-220) _ 1000560 _
(125+75)° 200.200

13. a)Pat 1990 = x thi A=(x-1)(x+1)=x*-1,con B=x’.

Vay B lénhon A la1l.

_ 2 2 22
by A= XY _ (X y)(ij)_ X=¥V XY _Bvix>y>0)
X+Yy (x+vY)

CxXP2xy+yE XE+yP

3% -1

c) (3-1)A=3%-1nén A=
Vay B 16n gap doi A.

14. a) 6x*+48x-57
b)(2a® +2a+1)(2a° —2a+1)—(2a’ +1)2 =(2a® +1+2a)(2a’ +1-2a)—(2a’ +1)2
=(2a* +1) —4a* —(2a° +1) =4’
c¢) bit 9x—1=a, 1-5x =D, biéu thuc trg thanh:
a?+b? +2ab=(a+b) =(9x-1+1-5x)" =(4x)" =16x*
d) Giai nhu bai toan trén. Dap s6: x*

15. @) Apdung: X* -y =(x+Y)(x~-Y) ta duoc:
(a®+b®—c?+a’—b”+c*)(a’ +b* —c* —a’ +b* —c?) =2a’(2b* - 2¢%) = 4a’h’ —4a’c’
b) (a+b+c) +(a+b-c) -2(a+b)

=(a+b) +2c(a+b)+c*+(a+b) —2c(a+b)+c?—2(a+b) =2

c) [(a+b)+c]z+[(a—b)+c]2+[(a+b)—c]2+[c—(a—b)]2
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16.

17.

18.

19.

20.

21.

22.

23.

=(a+b) +2c(a+b)+c*+(a-b) +2c(a-b) +c*+(a+b)
~2c(a+b)+c?+c?~2c(a-b)+(a-b)’

2(a+b)2 +2(a—b)2 + 4¢?

2(a*+2ab+b*)+2(a’ —2ab +b*)+4c®

=4(a’ +b*+c?)

c) Xét hiéu vé trai va vé phai:

1000* +1003* +1005° +1006° —1001* —1002* —1004° —1007°

= (1003* ~1002* ) +(1005° —1004? ) - (1007* —1006 ) — (1001* 10007
— (1003+1002) + (1005 +1004) — (1007 +1006) — (1001 +1000)
=2005+2009-2013-2001=0

Bién ddi vé tréi thanh (7a—3b)" —(2c)” rdi thay ¢? =10a? =10b?

a) Bién ddi vé phai thanh:
2p(2p—2a):(a+b+c)(b+c—a):(b+c)2—a2 =b*+2bc+c*—a*=VT.
b) VP =3p®-2p(a+b+c)+a’+b*+c*=3p°—4p°+a’+b’ +c’
=a’+b*+c*—p*=VT.

(x=1)° +5(x~1)+6.

Goi hai s6 chin lién tiép 1a X va x+2 (X chan). Ta co:

(x+2)° —x* =36, suyra x=8. Pap sb: 8 va 10.

9 va 1l.

Goi ba sé tu nhién lién tiép 1a x -1, x, x+1.
Taco: x(x-1)+(x—1)(x+1)+x(x+1)=74 suyra x’ =25, ma x>0 nén x=5.
Dap s6: 4,5,6.

Ap dung: (a+b+c)’

(a2+b2+c2)+2(ab+bc+ca),
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Pap s6: ab+bc+ca=14.
24. (x-1)+(y+2) =0,dod6 x-1=y+2=0.
Vay x=1y=-2.
25. Biéndoi 2(a*+b’ +c’ —ab—ac—bc)=0 thanh (a-b)" +(b—c) +(c—a) =0
26. Bién ddi dang thirc da cho vé dang:
(a-b)’ +(b—c)’ +(c—-a) =0
27. &) (x-5)" +1=100° +1=10001.
b) (x+0,1)° =1* =1
¢) (a+1)" =100 =10000.
28. a) Vétrai bing a’—6a+10=(a-3) +1

b) V& tréi bing x* —8x +19=(x—4) +3

2
c) a2+a+1:a2+2a.£+£+§:(a+£j +§.
2 4 4 2 4

29. a)Bién doi: x* —4x+1=x*—4x+4-3=(x-2) -3.

Do d6: (x—2)>0 nén (x—2)"~3>-3. Gia tri nho nhit cua biéu thuc bing —3 khi x = 2.
b) 4x? +4x+11=(2x+1) +10. Gié tri nho nhét cua biéu thuc bing 10 khi x:—%.
¢) 3x* —6x—-1=3(x~1)" —4. Gia tri nho nhit cua biéu thic bing —4 khi x =1.

30. a) 5-8x— X =—(x"+8x+16)+21=—(x+4) +21

Do —(x+4)" <0 nén —(x+4)" +21<21,
Gia tri 16n nhat caa biéu thic bang 21 khi x = —4.

b) 4x—x*+1=—(x~2)" +5 c6 gia tri 16n nhit bing 5 khi x=2.
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31 a) (x—1)(x+2)(x+3)(x+6)=(x*+5x+6)(X’ +5x—6) =(x" +5x)2 ~36 >-36
Giéa tri nho nhat caa biéu thwucs bang —36 khi x*+5x =0, tic 1a x=0 hoic x=-5
b) Bién déi thanh (x—1)° +(y—2)" +1.
Gia tri nho nhat cua biéu thic bang 1 khi x=1, y=2.
32. a) (a+1)’ =1000.
b) (x+1) ~1=7999.
¢) (a+1)’ +5=27005
d) (a—1)’ +2=1000002.
33, a) —x—1; b) 0.
¢) [a+(b+c)] +[a~(b+c)] +[(b—c)-a] ~[(b-c)+a].
Dap s6: 24abc.
34, X=-——.

35. Ban doc tu giai.

36. Tac6é a+h+c=0nénc=—(a+b).Do do:
a’+b*+c*=a’+b*—(a+b) = -3ab(a+b)=3abc.

37. Taco: a+b+c+d=0néna+b=—(c+d).
Suy ra (a+b)3 :—(c+d)3, tuc ;a:
a’+b’+3ab(a+b)=-c’-d*-3cd(c+d)
Hay a’+b*+c’+d*=-3ab(a+b)-3cd(c+d).
Chiy rang: a+b=—(c+d) nén vé phai cua dang thuc trén bang
3ab(c+d)—3cd(c+d)=3(c+d)(ab—cd).

38. M =2(a+h)(a’—ab+b?)-3(a’+b*) =2(a’-ab+b*)-3(a’+b*)=—(a+b) =-1
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39. a) (x+2)(x*—6x+4)
b) (1-x)(1+7x+X)
¢) (6x-1)(x-9)(x+9)
d) x* —(4x* —4x+1)=(x*) - (2x-1)" = (x* + 2x~1)(x~1)’

&) X' +4x2+4-x* = x2+2)2—x2 =(x*+x+2)(x* = x+2)

—_

) (x+1)(x~1)(x+5)(x+3).
40. a) (xy+1)" —(x+y) =(xy +1+x+y)(xy +1-x-vy)

=(x+1)(y+1(x=1)(y-1).

b) Cach 1: (a+b+c) +(a+b-c) —4c?

=(a+b)’ +2c(a+b)+c?+(a+b) —2c(a+b)+c? —4c?

=2(a+b) —2c*=2(a+b+c)(a+b-c).

Cach2: (a+b+c) +(a+b-c+2c)(a+b-c-2c)

(a+b+c)2+(a+b+c)(a+b—3c)

=(a+b+c)(a+b+c+a+b-3c)

=2(a+b+c)(a+b-c).

c) 4a°h® —(a+b>—c?) =(2ab+a’ +b’—c?)(2ab—a’—b’+¢?)
—(a+b+c)(a+b—c)(c+a-b)(c—a+h)

d) (a-b)(b-c)(c-a)

e) (a+b)(b+c)(c+a)

g) ab(a+b)+bc(b+c)+ca(c+a)+3abc
—ab(a+b)+abc+bc(b+c)+abc+ac(c+a)+abe.

=(a+b+c)(ab+bc+ca).
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h) Chl y: c3—a3——[(b3—c3)+(a3—b3)]
bép s6: (a—b)(b—c)(c-a)(a+b+c).
i) (a—b)(b—c)(a—c)(ab+bc+ca)

K) a(b—c)z+b(c—a)2+c(a—b)2—a3—b3—03+4abc

Il
<

(b- c) —c’+4abc+b(c— a) —b3+c(a—b)2—

[ )’ +4bc - a}Lb[(c—a)z—b2}+c[(a—b)2—cz}
a[b+c —a} [(c—a)z—bz}rc[(a—b)z—cz}
(

=a(b+c+a)(b+c-a)+b(c-a+b)(c-a-b)+c(a-b+a)(a-b-c)

a

=(b+c-a)[a(b+c+a)+b(c—a-b)|+c(a—b+c)(a—h-c)
=(b+c-a)[ab+ac+a’ +hc—ab-b’ |+c(a—b+c)(a-b-c)
=(b+c-a)[c(a+b)+(a-b)(a+b)|+c(a-b+c)(a-b-c)
=(b+c-a)(a+b)(a-b+c)+c(a-b+c)(a-b-c)
=(a-b+c)[(a+b)(b+c-a)+c(a-b-c)]
=(a-b+c)(ab+ac—a’+b*+bc—ab+ac—hc—c?)
:(a—b+c)[a2—(a—c)z}:(a—b+c)(b+a—c)(b—a+c)

41. @) Viét @’ +b° dudi dang (a+b)’ —3a* —3ab?.
Do d6: a*+b* +c* —3abc = (a+b)’ +¢* —3a’h —3ab” — 3abc
:(a+b+c)[(a+b)2—c(a+b)+cz}—3ab(a+b+c)
=(a+b+c)(a’+b?+c*—ab—bc—ca)

b) Ap dung (x+Y)’ =x*+y* +3xy(x+Yy) ta cé:
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(a+b+c)3—a3—b3—c3 :(a+b)3+c3+3c(a+b)(a+b+c)—a3—b3—c3
=a’+b’+3ab(a+b)+c’+3c(a+b)(a+b+c)-a’-b’-c’
3(a+b)(ab+ac+bc+c’)=3(a+b)(b+c)(c+a)

42, ) (x-3)(x—4).

b) (x=7)(x+2)
¢) (x=1)(4x+1).
43. Dit X =y. Pap sb: (3x* —1)(2x* -3).
b) Dt x*+x=y. Pap sb: (X* +Xx+1)(X* +x+2).
0) X(X+1)(x+2)(x+3)+1=(x*+3x)(X* +3x+2)+1.

Pt X* +3x =Yy, da thic bang: y(y+2)+1=y*+2y+1=(y+1) =(x’ +3x+1)2
d) (x—3y)(x-4y).
e) Viét da thuc thanh (x—y)* +3(x-y)-10.
Dép s6: (x—y+5)(x—y-2).
44, (x+1)(x+2)(x-3).
Cachl. X*-7x-6=x>+1-7x-7.
Cach2. x*-7x-6=x>-x-6x—6
Cach3. x*~7x-6=x*-4x-3x-6
Céach4. x*—7x—-6=x*-27-7x+21.

45. @) Chay rang da thirc c6 tong cac hé s bang 0.
X2 —5X2 +8X—4=x>—Xx*—4X* +4x+4x -4
=x*(x-1)-4x(x-1)+4(x-1) =(x-1)(x-2)".
b) Céch 1. Pa thirc ciing c¢6 tong cac hé sb bang 0.

X°=3x+2=x*-1-3x+3=(x-1)(x* + x+1)-3(x-1) = (x—1)(x* + x - 2)
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46.

Tiép tuc phan tich X* +x-2=(x-1)(x+2)

Két qua dugc (x—1)" (x+2).

Céch 2. ba thtrc c6 nghiém —2.

X —3x+2=X"+8-3x—6 =(x+2)(x* —2x+4)-3(x+2) =(x+2)(x*—2x+1)
=(x+2)(x—1)2
c) (x+1)(x—3)2
d) (x+1)(x+2)(x+5).
e) X*+3x° +6X+4=x>-8+3x*+6x+12
=(x=2)(X* +2x+4)+3(X* +2x+4)
= (% +2x+4)(x+1).

a) 2 la nghiém cua da thuc.
Pap sb: (x—2)(X* +2x+2).
b) 2 1a nghi¢m cita da thirc. Dap sb: (x—2)(2x* —8x+1).
¢) —2 la nghiém cua da thuec.
Cachl. X*+x*+4

=x+2X*—Xx*+4

=X*(x+2)—(x+2)(x-2)

=(x+2)(x* —x+2).
Cach2. X*+x*+4=x+8+x* -4

=(x+2)(x* —2x+4)+(x+2)(x-2)

=(x+2)(x* —x+2).

d) —2 la nghiém ctia da thirc. Dap s6: (x+2)(x* +x+1).
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€) Bién di da thuc thanh: X* +9x* +27x+27 —x—3=(x+3) = (x+3)

Dap s0: (x+3)(x+4)(x+2).

g) % la nghiém cuia da thirc. Dap sb: (2x—1)(x* —x+1).

h) —% la nghiém ciia da thirc. Dap sb: (3x +1)(x* —5x+3).
47.  a) (x+1)(x*+x* +1).
b) (1+x2) —4x(1-x*) = (1-x?)" +4x* —4x(1-x*) =[(1—x2)—2x]2 = (x* +2x-1)
¢) (-8 +36=x"~16x>+100 =(x* +10) —36x" =(x*+6x+10)(x* ~6x+10).
48. ) Thém bot hang tir 4x*. Dap sb: (X* +2x+2)(x* = 2x+2).
b) Thém bot 16x°. Dap sb: (X +4x+8)(X* —4x+8).
c) (8X* —4x+1)(8x* +4x+1).
d) (9x* —6x+2)(9xX* +6X+2).
49. a) Cach 1. Bé “ndi” tir xX° dén X, ta thém bét x*, x°, x.
Taco X°+Xx+1= X+ X' =X+ X =X+ X2 = x* + x+1
=3 (0 +x+1) = x* (XF + X +1)+ (X +x+1) = (X" +x+1)(x° = x* +1).
Céch 2. Thém bot x* dé 1am xuét hién nhan t chung x* + x+1. Ta co:

X+ X+1=X = X2+ X+ x+1 =x2(x3—1)+(x2+x+1)

=xz(x—l)(x2+x+1)+(x2+x+1) =(x2+x+1)(x3—x2+1).
b) Thém bot X. Dap sé: (X* +Xx+1)(X° —x* +x* = x+1).

Chl y: Cac da thac x*™ + x> +1 nhu x" + x> +1, X" +x°+1, X+ x°+1, x+x*+1....
déu phan tich dugc thanh nhan tir nhu & bai trén

50. a) Dong nhét véi da thirc (3x+ayb+b)(x+cy+d).
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Dép s6: (3x—y-1)(x-7y-1).
b) Pdng nhét véi da thuc (ax+by +3)(x+dy—1).
Dép s6: (4x—-6y+3)(3x+2y-1).

¢) D@ thay da thirc khéng c6 nghiém hitu ti. Néu da thirc phén tich dwoc thanh nhan ta thi phai
c6 dang (x2 +ax+1)(x2 +bx+1) hoic (x2 +ax -1)(x2 +bx—1) .

X6t dang thir nhit, ta dugc a=b=3. Vy da thic phan tich thanh (x* +3x-+1) .
Ciing c6 thé giai nhu sau:
X! +6X° +11x° + 6x+1= X" +2x* (3x+1)+(9x* +6x +1)
=x' +2x2(3x+1)+(3x+1)2
:(x2+3x+1)2.
51. Vi moi X, ta co (x+a)(x—5)+2=(x+b)(x+c) (1), V&i x=5 thi 2=(5+b)(5+c).

Vi b va ¢ nguyén nén (5+b)(5+c) Ia tich cta hai s6 nguyén. Sé 2 chi viét duoc duéi dang

tich ctia hai s6 nguyén bang hai cach 1.2 va (-1)(-2).

Gia str b<c, ta xét hai trueong hop:

5+b=1
Suyra b=-4,c=-3
5+c=2

Thay vao (1) duoc (x+a)(x—5)+2=(x—4)(x—3) vai moi x.
Vé6i x=4 thi —(4+a)+2=0suyraa=-2.

Da thirc dugc phan tich thanh (x—2)(x-5)+2=(x—4)(x-3).

5+b=-2
2){ " Suyrab=-7,c=-6
5+c=-1

Thay vao (1) duoc (x+a)(x—5)+2=(x—-7)(x—6) v&i moi x.
Vi x=6 thi (6+a)+2=0 nén a=-8. Pa thirc dugc phan tich thanh

(x=8)(x=5)+2=(x—7)(x—6).
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52. Giai tuwong tu bai trén dugC m=9,m=1.

Diap s6: (x+9)(x+5)+3=(x+8)(x+6) ;
(x+1)(x+5)+3=(x+2)(x+4).

53.2) Phan tich thanh nhan tr ~ A=(n-1)(n* -3n+1).

Néu n=0;12 thi A thit tu bang —1;0;-1.

Néu n=3 thi A=2 la sé nguyén té.

Néu n>4 thi n-1>3 con n’-3n+1=n(n-3)+1>5 nén A Ia hop sb.

Vay chi con n=3 thi A 1a sé nguyén té.

b)B=(n-2)(n’-4n+1). Pap s6: n=1 hodc n=4.

54. Thay x=1,2,3,..., vao dang thirc (x+1)3 =x>+3x* +3x+1, ta duoc:

22 =13+3.1°+3.1+1
3P =24322+3.2+1

(n +1)3 =n*+3.n*+3.n+1
Cong cé4c vé tuong ttng cua cac dang thire trén ta duogc:
(n+1)° =1+3(12 v 224+ n2)+3(1+ 24..40)+n.

Do do 3(12 +2% 4+ n):(n+1)3 —w—(nﬂ)

:(n+1){(n+1)2—3?n—1}

Suyra1l’+2°+..+n°= n(n+l)6(2n+l) .

55. Giai trong tu bai trén va ap dung két qua cua bai trén.

nz(n+1)2

Pap sbd: S =
P 4

56. a) D6i thanh cac liy thira cing co sb.

Céch 1: 492:7* =(72) 174 = 7217 =72,
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Céch 2: 497" =49% . 7" =7 7" =77,

b) 1.

3 5
C)|—|.
(9

5300 5160

57.a)> < —5? =25,

5298 2160

1
b) —.
)15

c) 1.

8(x+2y)5 _ 8(x+2y)5 :4(x+2y)4.
2X+4y 2(x+2y)

58.a) a=-12

b) a=-2

c) Goi thuong cua phép chia la Q(x) thi 3x* +ax+27 =(x+5).Q(x)+2 véi moi X.
Sau d6 cho x=-5 ta duoc a=20.

59. ) Cach 1: Lam phép chia, ta dwoc thuong bang x* —x+a, du (1-a)x+(b-a).
Muén chia hét thi da thirc du phai dong nhat bang 0, tac 14 1-a=0,b—a=0.

Do d6 a=b=1.

Céach 2: Nhan xét rang thuong 1a da thirc bac hai c6 hang tir cao nhat 13 x*:x? = x?, hang tir
thip nhat 1a b:1=b.

Goi thuwong 1a x*+cx+brdi ddong nhat (x2+x+1)(x2+cx+b) VGi (x4+ax2+b), ta dugc

c+1=0,b+c+1=a,b+c=0,suyrac=-Lb=1a=1.

b) Pap s6: a=2,b=-26.

Céch 1: Thuc hién phép chia, duge thuong 1a ax—4a, du (13a+b)x+(12a-24).

Céch 2: Bong nhat da thirc ax® +bx—24 Vi (X* +4x+3)(ax-8) suy ra 4a-8=0,3a-32=b.
Céch 3: Vi moi X, ta c6 ax® +bx—24 =(x+1)(x+3).Q(x). Lan lugt cho x=-1,x=-3.

C)a=3,b=-1
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d) Vi moi x, taco 2x° +ax+b=(x+1).P(x)-6 1)
2xX° +ax+b=(x-2)Q(x)+21 (2)

Voi x=-1thi -1-a+b=-6.Vdi x=2 thi 16+2a+b=21.

Do d6 a=3b=-1.

60. a) 4x°—7x* —x—2=(x-2)P(X)+r véi moi x.

Voi x=2 thi 42°-7.2°-2-2=0 nén r=0.

Vay 4x®—7x% —x—2 chia hét cho x-2.

b) Sé du cua phép chia biang -60.

61. a) Du trong phép chia cho x—1 1a hang sé. Goi thuong cua phép chia la Q(x), dula r, véi

moi X tacd X+ X+ X+ X7 +x* =(x-1).Q(x)+r.
Voi x=11thi 1+1+1+1+1=r hay r=5.
Vay du cua phép chia la 5.

b) Du trong phép chia cho x*—1 cd bac cao nhét 1a bac nhat. Goi thuong ctia phép chia la
Q(x) vadula ax +b, véi moi x ta co:

X+ X+ X0+ %7+ %% = (X* ~1).Q(x) +ax+b.

Voi x=1thi 5=a+b, Voi x=-1thi -5=-a+b. Tor d6 a=5b=0. Du cua phép chia la
S5X.

62. Trong hang dang thic (x° + x—1)10 +(x? —x+l)10 ~2=(x-1).Q(x)+r tacho x=1, duoc
r=0.

63.a) 3;1,5;-1.

b) 2;1;,-2;5.

64. n—4 phai la wéc cua 23. Pap sb: 5;3;27.

65. Ta phai c6 n?—n 1a uwdc cua 3. Didu nay khdng xay ra vi n? —n 1a sé chén.

66. Goi hai sb l¢ 1a 2a+1 va 2b+1(a,beN).

(2a+1)" +(2b+1)" = 4a® + 4a+4b* +4b + 2 khong chia hét cho 4;
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Chia hét cho 8 ( cht y ring tich cua hai sd nguyén lién tiép thi chia hét cho 2).

67. S chinh phuong chin 1a binh phuong ctia mot s6. Ta ¢6 (2k) = 4k? chia hét cho 4.

S6 chinh phuong 1¢ 1a binh phuong ciia mot 6 1é. Ta co (2k +1)° = 4k (k+1)+1 chia 8 du 1.
68. Xét (3k)”,(3k +1)*,(3k —1)".

69. a) Xéttong (n—1)" +n®+(n+1)".

b) Xéttong (n-1)" +n?+(n+1)" +(n+2)",

¢) Xéttong (n-2)° +(n-1)"+n*+(n+1)" +(n+2)" =5(n*+2).

Ta thay n® khong tan cling bang 3, bang 8 nén n”+2 khdng chia hét cho 5. Do d6 5(n’ +2)
khéng 12 s6 chinh phuong.

70. Nhan xét n*> < n®+n+1<(n +1)2 VGi moi n nguyén duong.

S6 n?+n+1 nam lot giita hai s6 chinh phuong lién tiép nén khdng phai 1a sé chinh phuong.
71. Bién d6i 9" +1=(3%)" +1=(3") +1=(2k+1)° +1=4k? + 4k +2 khong chia hét cho 4.

72. @) S6 chinh phuong tan cing bang 1 1a binh phuong cua s6 tan cing 1 hay 9, tac la binh
phuong cta sé d6 co dang 10a +1.

Xét (10a+1)’ =100a” +20a+1=10(10a" +2a)+1. Ta thiy 10a®+2a la sé hang chyc cia s
chinh phuong. D6 13 s6 cawhnx. Vay chir s6 hang chuc cua sb chinh phwong c6 tan cling bang
1 1a chit s6 chan.

b) Céch 1: Xét (10a+2)’

Céch 2: S6 chinh phuong tan cing chin thi chia hét cho 4. Gia st chit s6 hang chuc cua sb
chinh phuong d6 1a s 1é thi s6 chinh phuong dé tan cing 14,34,54,74 hoic 94 déu khéng chia
hét cho 4. Vay chir s6 hang chuc caa sb chinh phwong d6 1a chir s6 chan.

73. Biét chir s6 hang chuc cia s6 chinh phuong 1a 3. Néu s6 chinh phwong dé chan thi tan
cling 32,36 (dé chia hét cho 4). Néu s6 chinh phuong d6 1é thi tan cung 33,37 (dé chia cho 4
du 1). Nhung s6 chinh phuwong khong tan cling 2,3,7 . Vay sb chinh phuong nay tan cling 36.

74. 2n°+3n?+n=2n°-2n+3n? :2n(n2—1)+3n(n+1)=2n(n—1)(n+1)+3n(n+1) chia hét cho
6 vi mdi hang tir chia hét cho 6.
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75. a%b —ab® :a3b—ab—ab3+ab:b(a3—a)—a(bs—b).

Céac sd a®—a va b®—b déu chia hét cho 6.

76. a) Goi cac s6 nguyén do 1a a va b. Xét higu (a’+b°)-(a+b)=(a*~a)+(b*-b) chia hét
cho 6. Do d6 néu a+b chia hét cho 6 thi a®+b? chia hét cho 6 thi a+b chia hét cho 6.

b) Xét higu (a®+b°+c®)—(a+b-+c) va ching minh rang hiéu do chia hét cho 6.

77.Neu a’-b® chia hét cho 8 thi (a—b)(a’+ab+b*) chia hét cho 8. Nhung a va b 1a s6 I¢

nén a’ ab,b? 1256 1¢, do d6 a?+ab+b? 1asb 16. Vay a—b chia hét cho 8.

78. Ta co a’+ab+b? =(a—b)2 +3ab. Néu a’+ab+b? chia hét cho 9 thi ciing chia hét cho 3,
nén (a—b)" chia hét cho 3, suy ra a—b chia hét cho 3 (vi 3 Ia s6 nguyén t5). Do d6 (a—b)’
chia hét cho 9.

Theo gia thiét (a—b)’ +3ab chia hét cho 9. Suy ra 3ab chia hét cho 9, do d6 ab chia hét cho 3.

Do 3 1a sé nguyén t nén trong hai thira s6 a va b, ton tai mét thira s6 chia hét cho 3 chang
han a chia hét cho 3. Nhung do a—b chia hét cho 3 nén b ciing chia hét cho 3. Vay ab chia
hét cho 9.

79. Cach 1. Goi ba sé nguyén lién tiép 1a n—-1,n,n+1. Ta co:
(n—1)3+n3+(n+1)3=3n3+6n=3n3—3n+6n+3n:3(n3—n)+9n chia hét cho 9.

Céach 2. Ciing bién dbi nhu trén duoc 3n3+6n=3n(n2+2) réi xét cac truong hop
n=3k,n=3k £.

Céach 3. Trong ba sé nguyén lién tiép, c6 mot s6 chia hét cho 3, mot sé chia 3 du 1, mot sb
chia 3 du 2. Téng céc lap phuong ciia ching c6 dang (3a)’ +(3b+1)’ +(3c~1)’. Khai trién, ta
thay tong trén chia hét cho 9.

80. n°—5n°+4n = n(n4 —5n? +4) = n(n2 —1)(n2 —4) =n(n+1)(n-1)(n+2)(n-2), la tich ciia nam
sb nguyén lién tiép.

Trong nam sd nguyén lién tiép, c6 it nhat hai boi cua 2 (trong d6 c6 mot boi cua 4), mot boi
cta 3, mot boi cua 5. Do d6 tich ciia nam sé nguyén lién tiép chia hét cho 8.3.5=120 (vi c4c s6
8,3,5 nguyén t cing nhau d6i mot).

81. n°-3n’-n+3=n*(n-3)-(n-3)=(n-3)(n-1)(n+1).
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Thay n=2k+1 (k nguyén)_ta dugc (2k—2).2k.(2k +2) hay 8(k-1)k.(k+1), chia hét cho 48
(cha y rang tich caa ba sé nguyén lién tiép thi chia hét cho 6).

82. Phan tich thanh n(n+4)(n-2)(n+2) rdi thay n=2k dugc 16k (k+2)(k-1)(k+1).
Chu y rang tich cua bbn s6 nguyén lién tiép thi chia hét cho 24.

83. a) Cach 1: Viét biéu thirc dudi dang
n’+11n+39=n’+1In+18+21=(n+9)(n+2)=A

Tathay n+9 va n+2 c6 hiéu bang 7 nén ching cung chia hét cho 7, hoic cuing khéng chia hét
cho 7.

Néu n+9 va n+2clng chia hét cho 7 thi (n+9)(n+2) chia hét cho 49, nhung 21 khong chia
hét cho 49, nén A khdng chia hét cho 49.

Vay n?+11n+39 khdng chia hét cho 49 véi moi sd nguyén n.

Chu y: Trong bién doi trén, ta dua biéu thic n®+11n+39 vé dang (n+a)(n+b)+c trong d6
(n—a)—(n+b)=7,a+b=11.

Nhu vay chi can chon a va b sao cho a-b=7,a+b=11. Do d6 ta chon a=9,b=2.

Céch 2: Chang minh bang phan chang. Gia sir ¢6 sb nguyén n ma n?+11n+39 chia hét cho
49 thi n?+11n+39 chia hét cho 7, do d6 n?+4n+4 hay (n+2)" chia hét cho 7. Suy ra n+2
chia hét cho 7. Vay n=7k -2.

Nhung khi d6 n®+11n+39 = (7k —2)" +11(7k —2)+39 = 49k® + 49k + 21 khong chia hét cho 49,
Mau thuan.

Vay n?+11n+39 khdng chia hét cho 49 véi moi sd nguyén n.
b) Viét n? +n+1 thanh (n+2)(n-1)+3.
84. Xem bai 43c.

85. a) Pé chung to n*+4 1a hop s6, ta chizng minh rang n*+4 phan tich dugc ra tich cua hai
thira s6 16n hon 1. Thém bét 4n? vao biéu thic, ta duc:

n'+4=(n’ +2n+2)[(n—1)2 +1] Véi n >1, ca hai thira s6 déu 16n hon 1.
b) n*+4k* =(n”+2nk + 2k* )(n® — 2nk + 2k ) roi ching minh rang mdi thira $6 déu Ion hon 1.

86.a) 2% +1.

Lién hé tai liéu word toan zalo: 039.373.2038 -91-



BOI DUONG PAI SO 8 Website: tailieumontoan.com

b) Dy vao cu a) roi chiing minh rang (1+ab—b*)a*+1 chia hét cho 1+ab.

Do d6 2% +1 chia hét 1+27.5=641.

87. Pat 11..1=k thi 9k+1=99..9+1=10"
T —

n

Taco A=11..122..2=11..1.10" +2.11...1
[—— Y w——— — —

=k.10" + 2k =k (10" +2) =k (9k +1+2)
=3k (3k +1).

Vay A la tich caa hai s6 nguyén lién tiép 33...3 va 33...34.

n-1

88. Ciing dat 11..1=k,

2
Ta co k10" +k—2k =k.10" —k =k (10" ~1) =k.9k = (3k)’ =(33...3J .

89. Goi sb phai tim 1a xyz (x,y,z nguyén, 1<x<9;0<vy,z<9).

Taco xyz=11(x+y+2)

=100x+10y+z=11x+11y +11z

=89x=10z+y

—89x =12y .

Nhu vay 89x 1a s6 khong qué hai chit s6, do d6 x=1,=89,nén z=8,y=9.
S6 phai tim 12 198. Thir lai 198 =11(1+9+8).

90. Goi sb phai tim xxyy (X, y nguyén, 1<x<9,0<y<09.

Ta cO xxyy =aabb.cc
=1100x+11y =11a.11b.11c

=100x + y =121abc

— x0y =121abc
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Nhue vay x0y chia hét cho 121. Céc boi cua 121 c6 ba chix sb Ia
121,242,363,484,605,726,847,968 trong d6 chi 6 sb 605 cd chit s6 hang chuc bang 0. Vay
x0y =605. Suy ra abc =5, do d6 trong ba sb a,b,c ¢6 mot sb bang 5, hai sb kia bang 1.

Thir lai 6655=11.11.55

91. a) Ta can viét tich (n+1)(n+2)(n+3)...(2n) thanh mot tich trong d6 c6 n thira sb 2. Viét
tich trén thanh:

1.23..(2n) _ 135 (20-1)]. 2.456..(2n)
1.2.3..n 1.23.n
Bidu thic 24820 o oo thann @23-02" o,
1.2.3..n 1.2.3.n

Nhu vay (n+1)(n+2)(n+3)...(2n) chia hét cho 2".

Chu y: con cé thé néi rang tich trén chia dang n thira sé 2 vi biéu thie trong ddu mac 1a tich
cua cac sb 1é nén khong chua thira s6 2 nao.

b) Viét tich (n+1)(n+2)(n+3)...(2n)dusi dang

1.23..(3n

T )_ [1.4.7...(3n +1)].[2.5.8...(3n+2)]m

1.2.3...n

92. 8.16" -8 = 8(16“ —1) chai hét cho 8.15=120.

93. 100...01=10°"2 +1=1002"* +1 chia hét cho 100+1 (hing dang thirc 9) nén 1a hop sb.
%/_J

4n+1
94. 16" -1 chia hét cho 15 (hang ding thuc 8).
16" —1=16" +1—2 khong chia hét cho 17, vi 16" +1 chia hét cho 17.
95. 48" =(49-1)" =bs7-1. Vay 48" chiacho 7 du 6.
96. a) Vi moi X, ta c6 (3x—2)" =¥ +¢,x* +...+¢, cho x=1 dugc 2 =¢,+C, +...+C,
Vay tong cua cac héu sb bang 1024.
97. Néu n=3k thi 2" —1=2%-1=8“-1 chia hét cho 7.
Néu n=3k+1 thi 2" -1=2%"-1=2(2* ~1)+1 khdng chia hét cho 7.
Néu n=3k+2 thi 2"-1=2%?-1=4(2% -1)+3 khong chia hét cho 7.

Vay 2" —1 chia hét cho 7 khi va chi khi n 1a boi cua 3.
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98. Liiy thira ciia 7 st vai mot s6 boi s6 cua 100 1a 74 = 2401.
Do d6 7% =742 = 49.7° = 49(2400+1)" = 49(bsL00+1) = bs100 + 49 .

Vay 7°*° tan clng bang 49

Chuwong II. PHAN THUC PAI SO

99. x+£1.
100. a) Tur bang (a’ -1+a)(a’~1-a), mau bang (a’+a-1)(a’ -a-1).

’+a

Phan thirc bing 2 *2~2 didukien a?—a—120

a“+a+l
b) Tt bang (a—b)(b-c)(a—c), Mau thudn (a*-b)(b*—c?)(a*-c?).

1
(a+b)(b+c)(a+c)

Phan thirc bang Vvéi a,b,c khéac nhau.

c) V6i x <0 thi x-1 <0 nén [x-1=1-x|x|=-x.

Do d6 Y+ )+x I-x-x+x  1-x 1
X —4x+1 _3x2—3x—x+1_(1—X)(1—3X)_1—3x'
a 10
0 ta oo 164 ~40ab_8a(2a-5b) p> P37

8a’—24ab  8a(a-3b) 2_3 10_,

101. Tl 4a®+b* =5ab = (2a+b)’ =9ab va (2a-b)" =ab

2a-b)’ -
ab _ (2a-b) _2a b2M2:1nénM=%doM>O.

“4a’—b’  (2a-b)(2a+b) 2a+b 9

102. a) Khong nén quy ddng mau tit ca ca phan thirc. Nén cong hai phan thie dau, rdi cong
15

tiép vao phan thirc thir ba, ...Cudi cing ta duge —02
a

e

b) Mau cta cac phan thic 1an luot 1a. Tach mdi phan thie thanh hiéu cua hai phan thuc.

pips 4 LS
P S T a5 a(a+5)’

. . _4a 4b(a+1)-4
103. a) Cong ba phan thuc cudi, ta duoc 4ab: 422 4a _ b(T b)z a
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da-4a

Thay b=—2— vao biéu thirc trén ta co = =0.

a+l 4—

Vay M =a véi didu kién b= +2,a = -1

( diéu kién b = +2 c6 thé thay bang a;t—% va az=-2).

, a+x+1) .. . L2 3 "

b) Rat gon N duoc g roi thay x=L vao biéu thac, ta dugc N :a—, dieu
2ax a-1 2(a-1)

Kién a=0,a=1.

(Khi d6 cac diéu kién x =,a+x=0,a+x =1 thoa man).

104. Ap dung hang dang thirc

a®+b°+c®—3abc = (a+b+c)(a* +b”+c’ —ab—bc—ca) (xem bai 41a).

Theo dé bai

a®+b*+c®*—3abc nén a+b+c=0 hoac a®+b*+c®>—ab—bc—ca=0.

a+b b+c a+c
¢ ¢

a) Néu a+b+c=0 thi P= =-1.

—<t-a-b
b ¢ a

b) Néu a®+b?+c2—ab—bc—ca=0 thi a=b=c (xem bai 25).
Khi do P=(1+1)(1+1)(1+1)=8.

Vay P=-1hoac P =8.

10x-4 1 3 2

105. 3 =
X —4X X X+2 xX-2
1 1 X
106. = — .
(x—l)(xz—x+1) x—1 x?—x+1
107.Ttr1+£+1— 1 suy ra bevacrab__ 1

a b ¢ a+b+c abc a+b+c

Do d6 (a+b+c)(ab+bc+ca)-abc=0 (1).

Pé chung to trong ba sb ab,c c6 hai sé db6i nhau, ta s& chung minh ring
(a+b)(b+c)(c+a)=0. Hay phan tich vé trai caa (1) thanh nhén tu.

108. a) Bé chung to trong ba s6 a,b,c ¢ mot sé bang tong hai sb kia, ta s& chitng minh:
(a+b-c)(a+c—b)(b+c-a)=0.
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Tir gia thiét, ta co (a® +b* —c¢®)c+(b® +c*—a”)a+(c? +a* ~b” )b = 2abc .
Thém bot 2abc, ta duoc:
(a®+b° —c® +2ab)c+(b* +¢* —a’ - 2bc)a+(c* +a’ —b’ - 2ac)b =0
(a+b+c)(a+b-c)c+(b-c+a)(b-c-a)a+(c—a+h)(c-a-b)b=0
Dit a+b-c 1am nhan ti chung & Vé tréi, ta duoc:
(a+h-c)(c’—a’+2ab—b*)=0
(a+b-c)(c+a-b)(c-a+b)=0
Suy ra diéu phai chizng minh.
b) Truong hop a+b—c=0 thi phan thic dau bing -1, hai phan thac sau bang 1.
Tuong tu dbi voi hai trudng hop con lai.
109. Nhan hai vé cua hing dang thirc véi x? + x+1 va chl y rang

(x2 +x+1)(x2 —x+1): x*+x2+1.

110. Pat :%:E:k;tOth‘lx=ak,y=bk,z=ck.

C

| X<

Do do6:

(x2+y2+22)(a2+b2+02) (a2k2+b2k2+c2k2)(a2+b2+cz) _kz(a2+b2+cz)2

(ax+by +cz)’ (a2k+b2k+czk)2 kz(az+b2+cz)2
111 Pat X=Y -2k thi x=ak,y=bk,z=ck.
a b c
Khi d6 xy+xz+yz = abk® +ack’ + bck” =k* (ab+ac +bc). (4)

Tu (1)tacod (a+b+c)’ =1 hay a?+b? +c?+2ab+2ac+2bc =1.
Do (2) nén 2ab+2ac+2bc=0 tuc la. Thay vao (4) duoc xy+xz+yz=0.

112. Bé céc ba phan thac c6 mau giéng nhau ( chang han bc+b+1 ), ta nhan ca tir va mau cua
phan thirc thir ba véi b, phan thie thir nhat véi ¢, bién d6i twong tu nhu phan thac tha ba va
cha y rang abc =1.

2y+27—X 27+2X-Yy 2X+2y-7
a b c

113. Pit K.
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Theo tinh chat cua day ti s6 bang nhau:

_Az+4x-2y AXx+4y-27 -2y-27+x 99X

k = )
2b 2c -a 2b+2c-a

Tuong tu (do hodn vi vong quanh):

K= 9y = 9z
" 2c+2a-b’  2a+2b-c’

vay — >~ - ¥z
2b+2c—-a 2c+2a-b 2a+2b-c

114. Vi dang thtrc dang véi moi x,y nén lan luot cho x=1,y=0 va x=0,y =1 vao dang thic.

115. Tur dang thire di cho, ta co:

PSS T N S S D T L
a’ a’+b’+c’ b?> a®+b?+c? ¢ a’+b*+c? '
Hay chang to ring mdi dau ngodc déu duong.

116. Goi S la di¢n tich tam giac. Ta co azi—s,bzzh—s,wé,
b

a

Nén

(a+b+c)(§+%+%):(a+b+c)(%j=(ha+hb Jrhc)-aHZb;C =(h, +h, +hc)(i+i+ij

n‘-2n*+5
S

117. Bién dbi: Lo
n-2 n-2

Muén biéu thic ¢6 gia tri nguyén thi n—2 phai la wéc cua 5.

Dap s6: 1,3,7.
2 n+1)°
118, Xét 14— -t (n+D)
n+2n  n*+2n  n(n+2)
. 2(n+1
Dap so: (n+ )
n+2
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2 n*+3n+2 (n+1)(n+2)

119, Xét 14 —= 0 TN*2_
n®+3n n°+3n n(n+3)

3(n+1)

Diap sb: )
P n+3

1 2

120. Nhan xét — = )
2n-1 2n+1 (2n-1)(2n+1)

+.t L =S, trude hét tinh 2S, Puoc 2n :
13 35 57 7 (2n-1)(2n+1) 2n+1

121. Can tach mdi phan sé & vé trai thanh hiéu cua hai phan sé dé 1am xuat hién trong biéu
thirc nhirng s6 hang d6i nhau. D6 1 hiéu cua hai phan sé nao? Ta xét c4c hiéu:

1 11 1 ; tong quét 1 1
12 2323 347 k(k-1) k(k+1)

Goi Vé trai cua dang thirc phai chung minh 12 S .

Do t 1 _ 2 nén
k(k-1) k(k+1) (k-1)k(k+1)

2 2 2 2
= + - ot
123 234 345 7 (n-1)n(n+1)

1 1 1 1 1 11
12 23 23 34 45 7 (n-1)n n(n+1)

1 1 n’+n-2 (n-1)(n+2)
2 n(n+1) 2n(n+l) 2n(n+1)

(n-1)(n+2) _
4n(n+1)

Vay S =
122. Ménh dé dang v6i n=1 vi 10-9-1 chia hét cho 27.

Gia s ménh dé ding v6i n=Kk, tirc 1a 10 —9k —1 chia hét cho 27. Ta c6:
105" -9(k +1)-1=10.10 ~9k ~10 =10(10" — 9k —1)+81k chai hét cho 27.

Vay 10" —9n-1 chia hét cho 27 v&i moi sb ty nhién n>1.

Céach khac: 10" -9n-1=10"-1-9n

=99..9-9n= 9(11...1— nj. Sau d6 chirng minh rang

n n
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11...1-n chia hét cho 3
[}

n
(Cha y rang n va sb co tong cac chir s6 bang n ¢6 cuing s6 du trong phép chia cho 3 ).

123. Déng thire ding véi n=1 vi 1.2 :% |

Gia sir dang thire ding véi n=k, tac Ia:

S, =12+23+...+k(k+1)= k(k”;(k”) .

Taco Sy, =S, +(k+1)(k+2)

= k(k+1g(k+2)+(k +1)(k+2)

k (k+1)(k+2)(k+3).

:(k+1)(k+1)(§+1): :

Cach khac: S=1.2+23+34+..+n(n+1).

Véi muc dich lam xudt hién trong biéu thuc cac s6 ddi nhau, ta nhan hai vé cua ding thirc voi
3, trong d6 cac thira s6 3 ¢ vé phai duoc viét lan luwot dudi dang cac hiéu
3-0,4-15-2,...,(n-2)—(n-1).

35=1.2(3-0)+2.3(4-1)+3.4(5-2)+..+n(n+1)[ (n+2)—(n-1) ]

=12.3+23.4-123+345-234+..+n(n+1)(n+2)-(n-1)n(n+1)

=n(n+1)(n+2).
Viy S = n(n +1:)),(n + 2)'

124. S, =S, +(k+1)[3(k +1)-1]
—K2(k+1) + (k +1)(3k +2)
=(k+1)(k* +3k +2)
=(k+1)° (k +2).

125. Giai tuong tu nhu bai trén.
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126. Bai 54, 55. Phai du doan két qua trudc roi ching minh bang quy nap toan hoc.

Bai 91a. Ménh dé dung véi n=1 vi 1+1 chia hét cho 2'. Gia sir ménh dé dung véi n=k tac
la (k +1)(k +2)...(2k) chia hét cho 2“. Ta s& ching minh rang ménh dé dang véi n=k +1,

tuc 1a (k+2)(k+3)...[2(k +1)} chia hét cho 2.

xét (k+2)(k+3)..(2k)(2k +1)[ 2(k +1) |=2(k +1)(k +2)..(2k)(2k +1) chia hét

cho 2.2% = 2", Vay ménh dé dang véi moi s6 tw nhién n >1.

Chwong III. PHUONG TRINH BAC NHAT MOT AN

127. @) Thay X = 2 vao phuong trinh dugc 15(m+6)—20=80 do d6 m= % .

b) m=3.

128. Néu nhan hai vé caa phuong trinh v6i mau chung theo dung thir ty cac budc giai phuong
trinh thi rat phtc tap. Ta thdy ring néu cong 1 vao mdi phan thac thi cac phan thicc déu co tir
bang nhau.

(x_+1+1j+(x_+1+1j:(x_+l+l)+(x_+1+lj
65 63 61 59
x+66+ X+66 x+66+ X+ 66
65 63 61 59

<:>(x+66)(i+i—i—ij:0.
65 63 61 59

R6 rang biéu thuc trong diu ngoic thir hai khac 0. Do d6 x + 66 = 0.
Phuong trinh ¢6 mot nghiém duy nhat x = —66.
129. Viét phuong trinh c6 dang:
315_X+1 N 313_X+1 N 311-x 1) 309 - x 1)leo.
101 103 105 107

Pap s6 x =416.

. . 1
130. Néu a # £2 thi phuong trinh c6 nghiém duy nhat X = 212
a—+

Néu a =2 thi phuong trinh c6 nghiém dung voi moi X.
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Néu a =—2 thi phuong trinh vo nghigm.

131. Diéu kién a = +4 . Sau khi bién déi dugc: (2a—1)x =4(2a-1).

. 1
Neu a=— thi x=4.
2
X 1 . : VI
Néu a = E thi phuong trinh nghi¢m dtng véi mol X.

132. x:% Vol a = t1.

133. x=0 véi a = =*b.
134. Trir 1 vao mdi phan thirc ¢ vé trai, trir 3 vao vé phai, ta duoc:

1 1

(x—a—b—c)(1+6+—j=0.

d c

1 1 1 .
Néu —+E+—¢ 0, phuong trinh ¢6 nghiém duy nhat x =a+b +c.
a C

1 1 1 .
Néu —+ 5 +—=0, phuong trinh ¢6 nghiém dang véi moi X.
a C

135. a) 42
3

. 2
b) néu a # 0, phuong trinh c6 hai nghiém _E va 23"
a

. 2
Néu a =0, phuong trinh c6 nghiém 3
136. ) (x—1)(x - 2)2 =0. Nghiem 1 va 2.

b) Néu a # 0, phuong trinh c¢6 nghiém —, +

)
wlNo

. 2
Néu a =0, phuong trinh c6 nghiém ig.

c) (x+2)(x2 —x+2):0. Mot nghiém x = —2.
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d) bat Xx—1=a, X+ 2 =D thi phuong trinh c6 dang:
a3+b3—(a+b)3:0
< a’+h’-a’-b’-3ab(a+b)=0<ab(a+b)=0.

1
Xét Xx—1=0; x+2=0; 2x+1=0, phuong trinh c¢6 ba nghiém 1; —2; 5

137. a) Pat an phu y = X* + X. ta dugc y* +4y—12=0,nén y,=-6,y, =2.
Vi y =—6 thi X* +Xx+6=0, vd nghiem.
V6i y =2 thi X*+x—2=0 c6 hai nghiém —2 va 1.

b) Nén nhan cac da thic & vé trai mot cach hop ly 1am xuat hién nhirng biéu thirc chira an nhu
nhau, tir 6 ma dit an phu.

Bién ddi phuong trinh thanh (X + X )(X° + X —2) = 24.

Pit x* +Xx—1=y taduoc (y+1)(y—1)=24. Do d6 y=15.

Véi y=5tacé X’ +x-1=5hay X’ +x-6=0.Suyra X, =-3; X, =2.

Vé6i y=-5tacd x* +X—1=-5 hay x>+ x+4=0, vd nghiém.

¢) (x* —9x+14)(x* = 9x+20) =72. Pat X’ —9X+17 = y ta dugc y==+9.

Do do X, =1; X, =8.

d) 4 va -8.

e) Nhan hai vé ciia phurong trinh véi véi 12 duoc (6x+7)° (6 +8)(6x +6)=72.

bat 6x+ 7=y, dugc y ==£3. Nghiém —% va —%.

138. a) Thém 16x° vao hai vé ta duoc:
(x2 + 4)2 =(4x +1)2

<:>(x2+4+4x+1)(x2+4—4x—1)=0.
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Hai nghiém 1 va 3.

b) (x2 —4x)2 + 2(x2 —4x+4)=43.

Pt X —4x+4=y(y=0) dugc Y, =9; Yy, =—3 (loai).
Do d6 X, =5,X, =-1.

c)5va3.

d) V6 nghiém.

e) 1;—2;—3.
2

139. a) Thay x =1 vao phuong trinh ta dugc —4m’ +4m=0, tec 1a m> —m=0 nén m=0
hoac m=1.

b) Thay m*—m=0 vao phuong trinh ban dau, dugc X°—7X+6=0. Phuong trinh c6 ba
nghiém: 1 ; 2; -3.

140. Nghiém cta phuong trinh, néu c6, phai théa man diéu kien x=0 ( con X*+ X+1,
x* —x+1, x* + x> +1 luén luén duong).

Chay rang (x2 + x+1)(x2 - x+1) =x*+x*+1.
=Nt A A A 3 Y = A 5 )
Sau khi bién d6i ta dugc 2x =3. Vay X = 2 la nghiém cta phuong trinh.
141. Sau khi bién déi ta dwoc x* —3X + 2 =0. Phuong trinh c¢6 nghiém x =1 (gidtrj x =2 bj
loai).
142. x =2 voi diéu kien b=0,a+b #0.
143. Néu a =0, phuong trinh c6 nghiém dung véi moi X, trir x =0 va x = —10.
Néu a # 0, phuong trinh v6 nghiém.

144. biéu kién cua nghiém, néu cd 1a x = a,x # 3.

Sau khi bién @i ta duoc: 2(a+3)x=(a+3)". (1)

a+3 _a+3
#

. . a+3 ., .
a) Néu a¢—3th|X:T.Glatnnaylanghlémcﬁaphuongtrinhnéu > #a,; > 3

tac la a # 3.
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b) Néu a = —3 phuong trinh (1) c6 dang Ox = 0. Phuong trinh nghiém dang vi moi X = +3.
Két luan:

. . a+3
Néu a = £3, phuong trinh ¢6 nghiém duy nhat X = —

Néu a = —3, phuong trinh nghiém dtiing véi moi X trir X =3,X = —3.
Néu a =3, phuong trinh v nghiém.
145. Biéu kién cua nghiém, néu cd, 1a x = +1. Viét phwong trinh dudi dang:

X° 1

X—a’Xx+a=——-——
x*-1 x"-1

o x-a’x+a=1
e (1-a%)x=1-a. (1)

. X 1 s : .1 X
Néu a # +1 thi Xx=—— Giatri nay langhiémnéu ——#+1, tecla a=0,a = 2.
1+a 1+a

Néu a =1, phuong trinh (1) c6 dang 0x =0, trinh nghiém dung v&i moi x = +1.
Néu a =—1, phuong trinh (1) ¢6 dang 0x = 2,v6 nghiém.
Vay mudn phuong trinh da cho c6 nghiém duy nhatthi a=+1, a=0,a#-2.

146. Goi x la két qua mot sé sau khi thay ddi. Ta co phuong trinh:
X
(x—2)+(x+2)+z+2x:45. Ta duoc x =10.

Céac sb ban dau l1a 8:12:5;20.

147. Goi sb phai tim 1a abcde = x. Ta co

abcdel = 31abcde
<10x+1= 3(100000 + x)
& X =42857.

148. Goi van téc du dinh di AB 1a x (km/h). Ta c¢6 phuong trinh:

30 . 30 _60
X+10 Xx-6 X
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Ta dugc X =30. Thoi gian 6 t6 du dinh di AB la: 60:30=2 (gi¢)
149. 5 gio va 10 gio.

150. a) Goi thoi gian nuéc chay vao tir 10 bé can dén ldc muc nudc ngang chd dat voi chay ra
la x gio.

L 1 2,
Trong 1 gio voi chay vao dugc: —=— beé.
15 3
RO 2 1.
Trong 1 gio voi chay ra dugc: 3 2= 3 bé
PP A A A - 2 1 1 .,
Néu mao ca hai voi, lugng nudc chay vao bé trong 1 gio duoc: 5 - 5 = 5 bé
. A 0z oa= ” \ \ N A ’ 5 A A 1A 2 R
Trong X gio dau, chi cé voi chay vao lam viéc nén lugng nudc chay vao bé la: §x bé

Trong 2 gio 42 phat — x gio (tac 2, 7 — X gio ) con lai, ca hai voi lam viéc nén lugng nudc

chay vao bé Ia; %(2,7—x).

Ta c6 phuong trinh: %X + %(2,7 — X) =1.

Do d6 x=0,3.
Thoi gian nudc chay vao tir 1uc bé can dén ldc muc nude ngang chd dit voi chay ra 1a 0,3 gio.

b) Theo dé bai, néu riéng voi chay vao lam viéc trong 1, 5 gio thi myc nuéc cao 2m. Vay néu
m.0,3

riéng voi chay vao lam viéc trong 0, 3 gio thi myc nudc cao: =0,4m.

Khoang cach tir chd dat voi chay ra dén day bé 12 0, 4m.

151. 2400 qua.
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Chuwong IV. BAT PHUONG TRINH BAC NHAT MOQT AN

152. Xét hi¢u

2
> 0.

a’ +b? _(a+bj2 - 2(a2+b2)—(a2+2ab+b2)_ a’-2ab+b®> (a-b)
2 2 ) 4 - 4 4

153. Xét higu (@' +b*)(a® +b*)—(a® +b°®)(a* +b*) réi phan tich thanh nhan tir dwoc

azbz(az—bz)z(a4+a2b2+b“)20.
7 o 1) 3
154. T duong vi 8° +a+1= a+§ +Z>0’

2
M?ludu’ongvi az—a+1:(a—%j +%>0.

155. Tac6 a° +b* > 2ab,b* + ¢ > 2bc,c® + a® > 2ac. Cong tirng vé c4c bt déng thac trén.
156. Cach 1. Xét hiéu hai vé

a’ +b*+¢’ +3—2(a+b+c:):(a—1)2 +(b—1)2 +(c—1)2.

Céch 2. Cong tirng vé céc bat dang thuc

a?+1>2a, b*+1>2b,c®*+1>2c.

157. Xét hiéu =b_—ba mab-a>0,ab>0.
a

Q|
|-

158.a) Cach 1. Tr a+b=1suyra (a+b)2 =1hay a’ +2ab+b*=1(1).

Tur (a—b)220 suyra a’+2ab+b*>0 (2).

Cong céc vé tuong ting cua (1) va (2) taco Z(a2 + bz) >1 nén a° +b’ 2%.

: 1
Xay ra dang thuc << a=Db =5

Cach 2. bat a:%+x thi b:1—a:%—x.
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2 2
Khi do a®+b° = l+x + 1—x :2x2+12£.
2 2 2 2
w . , 1
Xayradangthuc<:>X:O<:>a=b=§.

b) bat a:1+x,b:3+ y,c=l+z.
3 3 3

Doa+b+c=1nén x+y+2z=0.

2 2 2
Xét a®+b*+c” = 1ix] + 1+y NESN
3 3 3

1 2 2 1 2 2 1 2 2
= X+ XA A=Y+ Y S+
9 3 9 3 9 3

:%+§(x+ y+2)+ Xt +yt+2°

:l+x2+y2+2221.

3 3
: SR 1
Xay ra dang thac <:>x:y:z:0<:>a:b:c:§.

1
=—+X,.

1 1
c) Dt By =N,y = K By =

n

Do a +a,+..+a,=1nén X +X,+..+X,=0.

Sau d6 giai tuong ty nhu cau b)

d) Giai twong tu nhu céu c)

159. Binh phuong hai vé cua a+b > 2 (i hai vé déu duong )

Ta duoc a° +2ab+b* >4 (1)
Mt khac (a—b)2 >0 nén a’ - 2ab+b*>0. (2)

Cong cac vé tuong Gng cua (1)va (2).
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A R , X— y i
160. Nhén tr va mau cta voi X+ Yy >0.

X+Yy
161. Bét dang thirc phai chimg minh twong duong véi (a+b)” <(1+ab)’.
Xéthigu: (1+ab)” —(a+b)  =1+a%?-a® b’ :(l—az)(l—bz).
Do [a|<1,|b|<1nén a*<1,b* <1, suyra
(1-a%)(1-b%)>o0.
Vay (a+b)2 <(1+ ab)z, do do |a+b|<[1+ab|.
162. Xét (x—1)(x—3)(x—4)(x—6)+9=(x" = 7x+6)(X’ = 7x+12)+9=A,
Pat x> —7x+9=y thi A=(y-3)(y+3)+9=y*>0.
163. 4a(a+b)(a+1)(a+b+1)+b’ :4(8.2 +ab+ a)(a2 +ab+a+b)+b2.
Pit a® +ab+a=m rdi bién ddi biéu thirc thanh binh phuong cua mot da thic.
164. Goi A=x2 = x>+ x* —x+1.
Céch 1. Xét x =1 vaviét A dusi dang X°(x* —1)+x(x—1)+1.
Xét x <1 vaviét A dusi dang x° + x*(1-x*) +(1- x).
Cach2. 2A=2x" - 2x° - 2x* - 2x+2=(X" - x)2 +(x=1)"+x*+1>0.
165. a, b, ¢ 1a do dai ba canh cia mot tam giac goi cho ta cac bat dang thuc
a+b>c,c+a>b,c+b>a.
Xét hieu4a’h® — (a2 +b* - 02)2 , phan tich thanh nhan tu va st dung c4c bat déng thuc trén.
166. Xét hiéu

a(b—c)2+b(c—a)2+c(a+b)2—a3—b3—c3

= a[(b—c)2 —aﬂ+b[(c—a)2 —bz}tc[(a+b)2 —cz]
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réi phan tich thanh nhan ta.

2  h2 _h)
167. a) (%+Ej—2:a +bb 2ab:(a bb) >0 vi ab>0.
a a a

Xay ra dang thac < a=b.

b) Xét (a+b+c)(§+%+%)

:1+E+E+E+1+E+£+E+l
C a c a b

(a b] (a cj (b c}
=3+| —+— |+ —F+—|[+]| =+ |.
b a cC a c b

Do a, b, ¢ duong nén theo cu a) ta c6 E+222, E+£22, E+£22.
b a c a c
Ihdé(a+b+®(l+1+1j29
a b c

Xay ra dang thic < a=b, b=c,c=a<a=b=c.

¢) Trong bat ding thic (a+b+c)(l+%+£j >9véi a,b,c>0(caub).
a C

thay a=y+2z, b=X+12, c=X+Y taduoc:

1 1

2(x+y+z)( RN S ]29

Yy+Z X+Z X+Y

(1 1 1]9
= (Xx+y+12) + + >
Yy+Z X+2 X+y) 2

X+Y+Z X+Y+Z X+Yy+12
= + +
y+2 X+ X+Yy

53
2

:3—J£—+1+ y +1+ - +12g
y+1z X+2 X+Y

= X + y + : 2§.
y+z X+ X+y 2

Lién hé tai liéu word toan zalo: 039.373.2038 -109-



BOI DUONG PAI SO 8 Website: tailieumontoan.com

Xayradangthic y+z=X+zZ=X+y o X=Yy=1.

1 1 1 1
168. Cach 1. bat ?JF?JFFJF wt—==A
n
Pé chang minh A <1, ta xét mot biéu thic trung gian B sao cho A< B <1 va biéu thuc B
c6 thé rt gon dé dang. Ta thay:
111 11 1 1 1

< =< < ...
22 "12'3 "23'4 "34"7"n? (n-1)n

St ol emvidu29)
4 n—-1 n n

1 1 1 1 1
1 2 2 3 3
Tir d6 suy ra diéu phai ching minh.
Céch 2. Chon biéu thirc trung gian

1 1 1
+

B= + + + ..
221 -1 4-1 n*-1

thi A< B.

\ 1 1 1
Con B=—+—+—+...+
1.3 24 35 (n-1)(n+1)

1 1 1 1 11 1 1
=—|l-—4+—=-——4—-——+.

2 3 2 4 3 5 n-1 n+1j

1 1 1 1 1 1
= |1+ —+. . +4———— e

2 n-1 3 4 n—1)

1 1 12 3
=—|l+——-"-— |<==—=—

2 n n+l) 23 4

3

Viy A<—.

ay 4

169. Néu hon biéu thuc trung gian 1a

1 1 1
o
12 34 56 (2n-1)2n

thi rat gon rat kho.

. s 1 1 1 1
Cachl.bat A= +—+—+..+ 5
2° 4 6 (2n)

Chon biéu thtc trung gian
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1 1 1 +%. D& thiy A< B, con

B=
21 #-1 61 (2n)" -1

( xem bai 120).

1 1 1 1 n
B=—+—+—+...+ =
1.3 35 57 (2n-1)(2n+1) 2n+1

Vay A< _1
2n+1 2n 2

Cach 2. A=i2+i2+i2+...+ 12.
2° 4° 6 (2n)

1 1 1
?+ 27 52 + e +...+—22n2

1( 1 1 1)
== 1+ =+=+..+—

22 22 32 n2

1 1 1
Theo bai 168 thi 1+?+?+...+—2<1.
n

Do d6 A<1(1+1):£.
4 2

Chu y: c6 thé giai cac bai 168, 169 bang phuong phap quy nap ton hoc.

170. a) Tur a+b+c>1+%+l véi a,b,c>0.
a C

Taco: abc(a+b+c)>bc+ac+ab(1).
Xét (a—1)(b-1)(c-1)=abc—-ab—bc-ca+a+b+c-1
=(a+b+c)—(ab+bc+ca)>0 do(1).

b) Xét (a—1)(b—1)(c—1) duong nén sb thira so &m chin, tuc la trong cac so
a—1,b—1,¢c—1 c6 mot s6 duong hoic ba sé duong.

Truong hop a—1,b—1,¢—1déu duong thi a>1,b>1,¢>1 nén abc >1, tréi véi gia
thiét abc =1. Vay trong cac s6 a—1,b—1,¢c—1 chi c6 mot s6 duong, con hai s6 am, tic 1
trong ba s6 a,b, ¢ ¢6 mot s6 16n hon 1, hai s6 nho hon 1.

171. a) Chl y ring
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a®+b*+c? —3abc:%(a+b+c)[(a—b)2 +(b—c)2 +(c—a)2J
b) Ta co:

a+b)’ >4ab
( )
b+c) >4bc
( )

(c+a)’ >4ca

Vi hai vé cua bat dang thirc trén déu khéng &m nén nhan tirng vé ta duoc
[(a+b)(b+c)(c+ a)]2 >[8abc]’.

Vi cac biéu thirc trong ddu ngodc vudng déu khdng &m nén
(a+b)(b+c)(c+a)=>8abc.

c) Chayring (a+b+ 0)3 =a’+b’+c’ +3abc(a+b)(b+c)(c+a) (xem bai 41).

172. a) V6i moi X ta co:

(ax—b) >0=a’x*—2abx+h?>0

(a,x—b,)" >0=a2x* —2a,b,x+b? >0

2
(a,x—b,)" 20=a:x*-2abx+b; >0
Cong cac vé tuong (ing cua cac bat ding thie trén ta duoc:
(a12 +al+ ...+a,'f)x2 —2(ab, +ab, + ...+anbn)x+(b12 +b2 +..+ bﬁ) > 0.

Tirc la Ax? —2Cx+B >0 (1).

L C .
b) Vi (1) ding véi moi x nén thay X = — veo (1) ta duoc:

2 2
A%—2%+BZO
2 2
SRS
A
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= C?+AB>2C?* (vi A>0)
— AB>C?,

Xdy ra dang thtc khi va chi khi ax=b,a,x=b,,..,a x="b

b, _b, _

X b o x s . .
Tac la — ...=—— ((quy uwdc néu mau bang 0 thi tir bang 0).
& & a,

n

Chuy: Bat dang thire trén duoc goi 1a bat dang thirc Svac — Bu — nhi —a — cop — xki.
C6 thé chitng minh bt dang thirc nay bang phuong phap quy nap todn hoc.

173. Gia sir 2°% viét trong hé thap phan c6 x chit s6. S6 nhé nhit c6 x chir s6 1a 10*7, s6 nho
nhat cd x +1 chir s6 1a 10*. Do do: 10" < 2% <10 (1)

Gia str 5% co y chirsd. Taco:  10'" <5 <107 (2)
S6 2% 5% viét lien tiép tao thanh s6 c6 x + y chir sb. Tacan tim x+y
Nhan tirng vé cua (1) va (2) ( vi hai vé déu duong ta duoc ):

101107 < 2192 51992 < 10*.10Y

= X+y-2<1982<x+Yy.

Vi X+ Yy nguyén nén 1982 =x+y—1. Do d6 X+ Yy =1983

2'%82 51%2 o dugc s6 6 1983 chit sb.

Vay viét lién tiép két qua cua céc sd
174. Bét ding thie dang voi n=5 vi 2° > 5°

Gia sit 2 > k* véi k > 5. Tasg chung minh 2 > (k +1)2.

X6t 2 — (k +1)’
=22 —K? -2k -1>2k* —-k* -2k -1 (2 >k’)
=k?-2k-1=(k-1)"-2>0 (k>5)

b) Bat dang thire dang véi n=2 vi S, = ’ > E
12 24
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. C _ . 13 _ C :
Gia st bat dang thue dung véi n=k tac la S, >ﬂ' Ta s& chitng minh bat dang thurc véi
13
n=k+1,tacla S, , >—.
24

. 1 1 1 13
TacO S, =——+——+..+—>—.
k+1 k+2 2k 24

S —i+i+ + 1
“tk+2 k+3 7 2(k+1)

1 1 1 1

Ceds s g B _ 0.
0do S-S, 2k+1+2k+2 K+1 2(k+1)(2k+1)>

X 13 . 13
Suyra S, >S,, masS, >£. Vay S, >ﬂ'

175.2) A=2(x-5)" +3>3. Do d6 min A=3<> x =5.

2
b) B:Z(x+§J —32—1. Do d6 minB:—l<:>x:—§.
4 8 8 8 4

2
c) C:—S(x+g) +gsg.Dodé maxC:g<:>x=—g.
5 5 5 5 5

(x+2)2 .
176. a) Rut gon A=-— 1 .Dod6o minA=0< x=-2.
X° +

1 1 1
2X— X" -4 X —=2x+4 (x—1) +3

Taco (x-1)">0=>(x-1)"+3>3

minB:_—1<:>x:1.

2
C)C=3X2+6X+lo:3+2;:3+;2
X“+2X+3 X" +2X+3 (x+1) +2
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maxC =35 x=-1.

4x% —2x+1 2 1
X—2X+:4——+—2:4—2y+ y? véi y:l

177.a) Cach 1. A= :
X X X X

Taco A=(y—1) +3>3,dods minA=3< y=1c x=1

Cach2. A= . > 2=

2 2 2 R
4x° —2x+1_3x* +x 2x+1:3+(x 1) >3,
X X X

MminA=3< x=1.

2x+1 2 1 ’ . 1
—=—+—=2y+ Yy V6i y=—

b) Cach 1. B = .
X X X X

B:(y+1)2 —1>-1,dodé mnB=-1< y=-1<x=-1.

x+1) — X2 2
cacho B 2XF1_(x+1) :[“1) _1>-1.

NG NG X

mnB=-1< x=-1.

C) minC:%<:> X=3.

d) maxD:%@x:l.

2 2
178. a) A:3X2+14:3(X 2+4)+2:3+ 22
X°+4 X°+4 X°+4

maxA=3,5 < x=0

2 2 2
2X+1 X" +2-X +2x—1:1_(x—1) <1

b) B = = <
) X242 X242 x>+ 4

maxB=1 & x=1
179.a) mMinA=3<2<x<5
b) B =(X* +5x+6)(x* +5x—6) = (x* +5%)* —36 > -36

MinB = -36 <> x* +5X=0 <> X(X+5) =0 < x, =0;x, =-5
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c) C=(x*—x+1)? Chayrang x> —x+1>0nén (x> —x+1)° < (X*=x+1), ..

1
SX==
2

min C =% =2 =5
Chay rang C = (x* — x+1)* > Onhung gia tri C = 0khong dat duoc.

d) D=(x-1°+(y+2)°>0

mnD=0< x=1y=-2

180. Cong tirng Vé cac dang thirc x + 5y = 21va 2x + 3z = 51,

Tadugc 3(X +y + z) + 2y = 72.Nhuvay 3(x + y + z) I6nnhit< 2y nho nhat.
Vi y >0 nén 2y nho nhitbang0< y = 0.Khidé x = 21,z = 3

3(x +y +2)I6n nhat biang 72

Vay X +y +z 16n nhat bang 24 < x=21,y=0,z=3

181. a) Xét hang dang thic 4xy = (X+y)° —(x—=Yy)*. Néu x + y = k (hang sd) thi

4xy =k —(x—y)* <k?

2

Vay xy 16n nhét bang I(Tkhi X =y

b) A= x*(16—x>). Hai s6 x® va 16 — x® ¢ tong khong d6i (bang 16) nén cé gia tri I6n nhat
khi ching bang nhau. Giai phuong trinh x* =16 — x°, ta dugc X = 2.

Vay véi x =2 thi A dat gi4 tri 16n nhat bing 64.

182. a) Xét hang dang thac (X+ Yy)® = (X —y)? +4xy . Néu xy = k (hing sb) thi (x+ y)* >4k

Vix,y>0nén x + Yy nho nhit < (x+y)? nho nhat <> x = y.

2
o) B=2X1_ 4y 1 vsi x > othi 4x va L 1 hai sé duong, tich caa ching bing 4,
X X X
N TR | 1
khong doi. Do d6 tong cua chdng nho nhat khi va chi khi 4x = =& X :Z<:> X:E (vi
X
X > 0)

c) Céach 1: Viét biéu thuc di cho thanh
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x?+15x+16 X 16 X 16
o s B =54 S
3X 3 3X 3 3x

Sau d6 1ap luan nhu cau b)

X2 +15x+16 x> —8x+16+23x _ (x—4)° +§

Céch 2: Viét biéu thac di cho thanh
3X 3X 3X 3

Vi 3x > 0Onén

(x—4)? . . T
3 >0 (xay ra dang thuc khi va chi khi x = 4)
X

Tir d6 gia tri nho nhat cua biéu thire bang ?khi vachikhi x = 4

x> +8X+16+7x _ (x+4)?
3X 3X

Chu y: Neéu viet biéu thiac thanh +§ roi két luan gia tri nho nhat

cia bidu thirc bing gkhi X = -Athi khong diing, vi d& béi cho x > 0

183. Ap dung két qua cua céc bai 181, 182.

184. Goi d6 dai hai canh cua hinh chir nhat vuéng goc véi mat tuong la x (mét), canh song
song véi mat tuwong dai 40 — 2x(mét)

Tim gia tri 16n nhat cia S = x.(40 —2x) duoc:
MaxS = 200« x =10

Hinh chit nhat c6 dién tich 16n nhit bang 200m? khi chiéu rong bang 10m, chiéu dai bing
20m.

185. Goi d6 dai cac phan bi chia ra 1 x, y, z (cm) thi dién tich cic hinh vudng twong @ng la
XZ, y2’ ZZ(CmZ)

Taco: x +y +z =12

Can tim gia tri nho nhat cua x* + y* + z° (xem bai 158d )

186. Goi 6 €6 hai chir sb 1a ab (1<a<9,0<b<9)

Ti s6 giita s6 d6 vai tong cac chit s6 cua nd bang:
:10a+b_a+b+9a_ 9a 9

k = =1+ =1+—r
a+b a+b a+b

1+E
a
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I&n nhat & 1+ b nhé nhat ¢>E nhoé nhate b=0,a #0
a a

a) k 16n nhat <

1+—
a

Vay k 16n nhét khi s6 c6 hai chir s6 1 10, 20, 30, ... 90. Lic dé ti s k bang 10.
b) Twong ty nhu trén, k nho nhat ¢>E l6nnhat <& b = 9, a =1.

a

S6 phai tim 1a 19, ti s6 k bng 19: (1+ 9)=19

187. a) A:L VoI X # -2
X+2

A > 0<:>L>0 Va X#-2S X >-2
X+2

VoI X #= -2

b) B=-
X+2

B<0ex >2

a+b
a-b

188. Néu a > bthi x>

a+b
a-b

Néu a < bthi x<

Néu a = bthi Ox > 2b, nghiém dtng v6i moi x néu b < 0, v nghiém néu b>0
189. Do a > 1nén nhan hai vé cua bat phuong trinh véi s6 duong a, ta duoc:
X+a’>ax+ao x—ax>a —a’ o x(l-a)>all-a)ex<a (vil-a < 0)
190. Nhan hai vé ciia bat phuong trinh voi s6 duong(a-1)(a+1)

DPap s6 X >1

191. biéu kién dé bat phuong trinh c6 nghia la a0

O bai nay ciing khong nén nhéan hai vé ciia bat phuong trinh véi a vi phai xét hai trudong hop
a > Ova a < 0. Nén viét bat phuong trinh di cho thanh:

(a+1)x+x—l>1<:>(a+2)x>E
a a a

Néu a < 2thi x>

a(a+2)
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Néu a >2 (a=0)thi x<

a(a+2)
Néu a = 2thi bat phuong trinh nghiém dang véi moi x.
192.a) 3<x<4; b) x>5

3X+7

193. a) Giai bit phuong trinh 0< "' _x <1 voi x I sé nguyén, ta duoc: —g< xsg va
XxeZ,dodo x=0
b) x =1

3x+1

¢) Giai bat phwong trinh 0 < —(2x-1) <1 D véi 2x -1€Z (2)

Nghiem cia (1) 12 S < x<& Twrds —2 < 2x—1<>
7°%%7 7 7

Do (2)nén 2x—1 = 0. Vay x:%

194. x=-2

195. Cach 1: hai s6 c6 gia tri tuyét déi bang nhau khi ching bang nhau hoic déi nhau. Xét hai
treong hop:

X+3=5-X,duoc X =1

X+3=X-5, vl nghiém

Viy phuong trinh ¢6 nghiém duy nhat x = 1.

Céch 2: Vi hai vé khong 4m nén binh phuong hai vé ta duoc:

X2 +6X+9=25-10x+x* < 16x=16 <= x=1

196.x=—1
2

1 3

197. X, =——=; X, =—

TR TS
198. x=2

199. Xét cac khoang x< 1;1<x<2;2<x<3;x>3
Nghiém cua phuong trinh la 1< x<2;x=5

200. a) Giai—7<2x+3<7,duoc 5 < x <2
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b) Giai—x < 2x—-3< X, dugc 1< x< 3

201. a) Giai 2x-3>5 hodc2x-3<-5.Papsbé x > 4; x <1.
b) x> 7; x<E
3

202. X<1
2

203. x< 0;x < 6

204. 4<x<9
205. -5<x<0

X+12

<0.Papsd: -12<x< -2
X+2

206. Pua vé dang

207. x<4; x > 2

PHAN DPE THI
208. P =7%% 780 — 7127 _ 74308 _ 7431 — 31) = (74).7°ma 7% = 2401nén (74)kt€1n cling
bang 1. Con 7° = 343tan cuing bang 3. Do d6 P c6 tan clng bang 3.
209. Cach 1:

P +y2x—y) =Xt =22 +2xy -y =X = = (X =2xy+ y) =" = (Xx=Y)* = (z+ x=Y)(Z - X+ )

Do d6 biéu thirc chia hétcho x —y + z
Céch2: 22+ y(2x—y)—x* =2 +2xy—y* = X*

22+ 2xy —y* = x° X—-y+1

2°+ X2 - Yz Z+y - X

2Xy — Y2 —X> = X2+ Yz

Xy — y? +yz

Xy — X + Xz

T oxy-x +XZ
0

Do d6 biéu thirc z° + y(2x—y)—x* chiahétcho x — y + z
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210. Chia da thic x*+ax*+bx+ccho (x—3) duoc thuong 1a X + 9 va con du

ax’ +54x% +bx —216x +243+¢

Mudn cho da thirc x*+ax?+bx+c chia hét cho (x—3)°thi sé du phi bang 0, tic Ia
x*(a+54) + x(b — 216) + 243 + ¢ = 0 vSi moi x. Tir d6 suy ra

a +54 =0 hay a = —54

b —216 = Ohay b = 216

243 + ¢ = Ohay ¢ = —243

211. Thuc hién phép chia:

x® —3x*-3x -1 X2+ x+1
XXX X -4
—4x* —4x-1
T 42 —4x—-4
3

Suy ra gia tri caa x*—3x?—-3x—1 chia hét cho gi4 tri caa x*+x+1, khi 3 chia hét cho
X* + X+1Do d6: x*+Xx+1= £3 hoic xX* +x+1= +1

2
Bién d6i x2+x+1:(x+%) +%, suy ra X2 +x+1>0 v&i moi x

Vay loai truong hop x> +x+1=-3va x> +x+1= -1

a) T X*+x+1=3,suyra x’+x-2=0Do d6 X’ +x-2=(x-1)(x+2)=0 Vay x =1
hoac x =-2.

b) T x*+x+1=1,suyra x’+x=0«< x(x+1)=0<. Vay x = Ohoac x =1.

c) Traloico4giatringuyénciax: x =1, x =0; x =-2

212. a*+8a’ +14a” -8a-15

=a*+8a’+16a°-a*-8a-16-a’ +1
=(a* +8a’+16a°) —(a* +8a+16) - (a’ —1)
=(a*+4a)’ —(a+4)’-(a*-1)
—a’(a+4)"—-(a+4)’-(a*-1)

=(a+4)’ (@’ -1)-(a’ -1

=@ -D[(a+4)*-1]
=(a-D(a+(a+3)(a+5)

Lién hé tai liéu word toan zalo: 039.373.2038 -121-



BOI DUONG PAI SO 8 Website: tailieumontoan.com

213. Truéc hét phan tich da thirc da cho thanh nhén tu:

(a? +3a+1)2 —1=(a’+3a+1+1)(a®+3a+1-1)
=(a’+3a+2)(a’+3a)
=(a+2)(a+1)(a+3)a
=a(a+1(a+2)(a+3)
Nhu vay da thire dd cho 1a mét tich cua bbn sé tu nhién lién tiép.
Ta biét rang:

a) Trong ba sb ty nhién lién tiép 4t c6 mot s chia hét cho 3, vay da thic da cho chia hét
cho 3.

b) Trong bén s ty nhién lién tiép bao gio cling ¢ hai sb chin lién tiép nén maot trong hai
s6 chia hét cho 2 va sb con lai sé& chia hét cho 4, vay da thirc dé cho chia hét cho 8.

¢) Nhung (3, 8)=1 nén tich caa bdn sé v nhién lién tiép ludn ludn chia hét cho 24, do d6

(a® +3a+1)2 —1 chia hét cho 24.
214.Goi hai s 11a 2p +1va 2q-+1véi p, q 1a hai s6 nguyén.
Ta phai chirng minh (2p +1)2 —(2g+1)*chia hét cho 8.
Thuc vay:
(2p+1)2 —(2q+1)?* =4p*+4p+1-49°-4q-1=4p(p+1)-4q(q+1)
p(p+1)ciing nhu q(q+1)la tich ciia hai s6 nguyén lién tiép nén chia hét cho 2.
Vay 4p(p+1)va 4q(q+1)chiahét cho 8 va bieu thirc da cho chia hét cho 8

215.Tacé: 10" -1=99...9
—

nchoo soa

Vay 10" +18n—-1= 99...9 +9.2n

n chdd soa

=9.(11..1 +.2n)

n chod soa

Tich nay chia hét cho 9 vi mét thira sé 1a 9. can chitng minh tong trong ngoic chia hét cho
3. Bién ddi tong trong ngoaic:

11.1+2n=11...1 —n+3n
—— ——

n chdd soa n choo soa
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S6 n va sb ¢o tong chir s6 bang n ¢6 cuing s6 du trong phép chia cho 3 (theo dau hiéu chia
hét cho 3) nén 11...1 —n chia hét cho 3.

n chdd soa

Vay 10" +18n —1chia hét cho 27
216.Bang cach thém, bét hang tu co:

m=a'+4a’+4-4a’ =(a*+2)° —(2a)’
=(a®*+2a+2)(a’-2a+2)
= [(a+1)2 +1][(a—1)2 +1]

Gia tri nho nhat cua thira s6 th nhat 1a 1 néu a =—1, gié tri nho nhét caa thira sé thir hai 1a
1néu a =1. Con trong tat ca cac trudng hop khéc thi tich 16n hon 1.

Vay ta c6 thé néi rang ngoai truong hop a =1va a =-1 (khi 6 m=5) thi m c6 thé phan
tich thanh tich caa hai thira s6 16n hon 1, cho nén m khong thé 1a sé nguyén to.

217.25n* +50n° —n* - 2n =n(25n° +50n* —n—2)
=n(n+2)(25n* =1) = n(n+ 2)24n* + n(n + 2)(n* 1)
=24n*(n+2)+ (n-Dn(n+1)(n+2)

Biéu thuc cudi cling nay c6 s hang thir nhét chia hét cho 24. Con sb hang thir hai 1a tich cua
bén sé nguyén lién tiép phai chia hét cho 1. 2. 3. 4 =24

Viy da thirc 25n* +50n° —n? —2n chia hét cho 24.
218. Nhom nim sb hang rdi dit thira sé chung cua tirng nhém:
20422422 4 42

=1+2+2° 42242+ 2°(1424+ 22+ 2° +2) + 2% (1+ 2+ 2° + 22 + 2%) +
e 2200142427+ 2° 429

=(+2+2°+2°+2Y)(1+2° +2°2 +...+ 2°0"D)

=31.(1+2° + 2% +...+ 2°")

Vay 2°4+22+2% 4.+ 2% 4+ 252 1 25" chia hét cho 31

219. Trudc hét phan tich da thire da cho: a° —b® = (a° —b°)[ (a® ~b?)* +3a’b’ |
Vi a va b khéng chia hét cho 3, cho nén:
a=3pxlb=3g+l1

a’=3p +Lb*=30+1
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ta thay rang ca hai thira sé déu chia hét cho 3 nén tich chia hét cho 9.

Vay a va b khong chia hét cho 3 thi a® —b°® chia hét cho 9

220. Truéc hét, ta bién ddi da thie da cho:

Dua vao tinh chét chia hét cua mot tong cho mot so, ta can chung minh (a+1)(4a-1)

ciing chia hét cho 6. Dat A= (a+1)(4a-1)

- Néu a =2k thi A = (2k +1)(8k —1)C4 hai thira s6 cua A déu Ié nén tich cing 1é. Mot s6
Ié khdng chia hét cho 6 nén A khong chia hét cho 6.

- Néu a =3kthi A = (3k+1)(12k —1) =36k’ + 9k —1. Ta thdy 36k® chia hét cho 6, nhung
9k-1 khdng chia hét cho 6. Vay A khdng chia hét cho 6.

-Néu a = 6k +1thi A=(6k+2)(24k+3) =144k’ +66k + 6. Cac sb hang cua A chia hét
cho 6 nén A chia hét cho 6.

-Néu a = 6k —1thi A=6k(24k—5). C6 mét thira sé chia hét cho 6 nén A chia hét cho
6.

Vay 4a”+3a+5chi chia hét cho 6 néu a 1a mot s6 nguyén khong chia hét cho 2 va ciing
khong chia hét cho 3.

221. Gia sir duoc, ta goi s6 & bat ki 1a 2a+1va co:
2(2a+1) =b? —c? = (b +c)(b—c) véi b, ¢ 1a nhiing s6 nguyén

Ta thdy 2(2a+1)chia hét cho 2 nhung khong chia hét cho 4 do d6 (b+c)(b—c) chia hét

cho 2 nhung khong chia hét cho 4 (1)

¥ Néu b va c 1a nhitng s6 chan thi (b+c), (b—c)chin, do d6 (b+c)(b—c) ciing chin va
chia hét cho 4, diéu nay mau thuin vai (1)

b) Néu b chin, ¢ I¢ (hodc nguoc lai) thi (b+c), (b—c)lé do do (b+c)(b—c)lé va khdng
chia hét cho 2. Piéu nay mau thuin vai (1)

c) Néu b va c la nhiing so ¢ thi (b+c), (b—c)chin va (b+c)(b—c)chi hét cho 4. biéu
nay mau thuan véi (1)

Vay hai 1an cua mot s6 1¢ bat ki khong thé 12 hiéu binh phuong cua hai s6 nguyén.

222. Giai twong ty bai 22. Pap s6 8;9;10

223. Giai tuong tu bai 72.

224. S tan cung bang 5 c6 dang 10a + 5 (a la sé thuc)
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Xétn? = (10a +5)* =100a” +100a + 25 =100a(a +1) + 25

Vay n? tan cing bang 25, con sb tram 1a sé chan vi a(a+1) 1a tich caa hai s6 nguyén lién
tiép, nén n? khong thé tan cing bang 125.

225. Goi hai sé do laavab, tacd a + b chia hét cho 3.

Taco a’+b®=(a+b)(@®—ab+b?)

= (a+h) <[ (a* +2ab+b*)—3ab |

= (a+b)[ (a+b)* —3ab ]

Chia hét cho 9.

226. a) Pap s6:

b) Pap s6:

227.. P =[(a* +b?)+(c* +d*)—2(ac +bd) | (a® +b*) - (ad +—hc)’
= (a® +b*)*—2(a’* +b*)(ac +bd) + (c* + d?)(a® + b®) — (ad —bc)?
Bién ddi hai hang ttr cudi thanh (ac + bd)?, do do:

P=[(a’ +b?)~2ac+bd) | =(a’+b’ —ac—bd)’

Bién ddi hai hang ttr cudi thanh (ac + bd)?, do do:

228.Taco: (x +y) =x*+ y*+ 3xy(x+y)nén:
1:a+3xy:>xy:1_Ta

N y5 — x5 y5 n x2y3 n X3y2 _Xzys —x3y2
=X (X + Y )+ Yy (X + ¥ ) =Xy )(x+ )
=(C+y)0C+ YY) =Xy (x+Y)

oo (5] 25252

RUt gon biéu thire trén duoc diéu phai chitng minh.
229. Xem bai 79.

230. Dat A=n*+3n+39=(n+5)(n-5)+49A,
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A chia hét cho 49> n+5van-2 chiahétcho7 <& n =7k +2(1)
bat B=n*+n+37=(n+4)(n—-3)+49
B chiahétcho49 <> n + 4van — 3chiahétcho7 < n = 7m +3(2)

Tur (1) va (2) suy ra A, B khong dong thoi chia hét cho 49, do d6 khong ton tai sé tu nhién
n dé A va B cuing chia hét cho 49.

Dit A, A chia hét cho 49<> n+5 va n-2 chia hét cho 7 <> (1)

231. Cé4ch 1: Néu lay mau chia cho tir thi duge ding 5 1an.

vay 1999 1
99..95 5
Céch2: 19 = 20 - 1 = 2.10-1

199=200-1=2.10°-1
199..9=2.10"-1
95=100-5=10*-5=10"" -5

995=1000-5=10°-5=10"" -5

99...95=10"" -5

1
2[10" - =
199..9 2.10"-1 (0 2) 1

Y9995 107 5 10(1()“ _lj 5
2

232. Trudc hét phan tich tir va mau thanh nhan tir:
a’-4a’-a+4=a’-a-4a’+4

=a(a’-1)-4(a°* -1
=(a*-1)(a-4)
=(a-D(a+1)(a—4)

a®-7a’°+14a-8=a*-2*-7a*+14a
=(a-2)(a’+2a+4)-7a(a-2)

=(a—2)(a*+2a+4-7a)

Lién hé tai liéu word toan zalo: 039.373.2038 -126-



BOI DUONG PAI SO 8 Website: tailieumontoan.com

=(a—2)(a’-5a+4)
=(a-2)(a-1(a-4)

Vay: a’—4a’-a+4 (a-D@+D(@a-4) a+l
7 a*-7a’+14a-8 (a-2)(a-1(a-4) a-2

Tinh sb tri:

a+1 102+1 103

= = =1,03
a-2 102-2 100

233. Theo tinh chét co ban caa phan thic ta co:

1981-1980 1981-1980 1981+1980 1981° —1980° 1981% —1980?

1981+1980 1981+1980 1980+1981 (1981+1980)2 " 19817 + 2.1981.1980 + 19802

ay 1981-1980 1981% —1980° - 19817 -1980°
"~ 1981+1980 1981° +2.1981.1980+1980° 1981% +1980°

Tt bai toén trén cé thé ra bai todn tong quat nhu sau:

X=Y pay X =Y

—— VoI x>y >0?
X+Yy X +y

S6 nao 16n hon;

234101979+1_(101979+o,1)+0,9_(101979+o,1)+o,9_i_+ 0,9
10" 41 10 +1 10(10°° +0,1) 10 10"% +1

101980 1 ~ (101980 +0’1)+0,9 B (101980 +0'1)+0’9 _ 1 0;9

Con = -
10" +1 10"* +0,1.10 10(10"* +0,1) 10 10" +1

1077 +1_10"* +1
107 +1 g 10" +1

Bang cach so sanh hai phan sé cé cung tir ta co:

Tt bai toén trén, ta co thé ra bai toan tong quat sau:

10" +1 10™ +1

—— hay ————Véi n lasd ty nhién?
10" +1 10™° +1

S6 nao 16n hon;

235. 2a” +2b” =5ab, suy ra 2a* —5ab+2b* =0suy ra (2a—b)(a—2b)=0(1)
Vib>a>0nén a=2b.Dbéthao man (1) thi b =2a

a+b _a+2a_3a_

= =—=-3
a-b a-2a -a

Vay

236. Cong hai vé cua ¢+ 2(ab—ac—bc) =0 lan luot véi a2, b*ta co:
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a’=c’+2ab—-2ac—2bc+a’=(a-c)*+2b(a—c) (1)
b? =c?+2ab—-2ac—2bc+b’ =(b—c)* +2b(b—c) (2)

Tur (1) va (2), suy ra vé trai cua dang thie phai ching minh cé dang:
a’+(a-c)® (a-c)’*+2b(a-c)+(a-c)’
b’ +(b—-c)® (b-c)*+2a(b—-c)+(b—c)?

_2(a-c)*+2b(a-c) 2(a-c)(a-c+b) a-c
~2(b-c)?+2a(b-c) 2(b-c)b-c+a) b-c

Viy dang thte dugc chitng minh.

(X*+a)l+a)+a’x*+1 x*+x’a+a+a’+a’x’+1
S (X*—a)l-a)+a’x*+1 x*—xfa—a+a’+a’x’+1

_xX(@*+a+)+(@+a+l) (x*+1(@° +a+l) _a2+a+1do P+ 120
(@ -a+)+@ —-a+1) (xX*+D(@*-a+1) a’—-a+1

Piéu d6 chung to rang phan thire da cho khong phu thudc vao x

2 2

4 M3 A . 1
Xétmau a’ —a+1= a—1 +E cho nén phéan thirc aeri
2) 4 a’-a+1

(x*+a)(l+a)+a’x* +1
(x*-a)(l-a)+a’x*+1

c6 nghia v4i moi X va a

238. Cong céc vé twong tng cua (1), (2), (3) duoc:

X+y+z="by+cz+ax +cz +ax + by = 2(ax + by + cz)

Thay ax +by =z vao vé phai cua dang thirc ta duoc:

X +y+z =2(z +cz) =2z(1 +c) Suyra 1ic:x+2yz+z

Tuong ty nhu vay dugc:

1 2x
l+a x+y+z

1 2
1+b x+y+z

Cong cac vé tuong (ing cua ba dang thic trén duoc:

Lién hé tai liéu word toan zalo: 039.373.2038 -128-



BOI DUONG PAI SO 8 Website: tailieumontoan.com

1 N 1 N 1 _2(x+y+7) _

= 2
1+a 1+b 1+c Xx+y+z

239. Phan tich thanh nhan tu:

a’+ac—-b*—bc=a(a+c)-b(b+c)
=a(a+b+c)—b(a+b+c)
=(a-b)(a+b+c)

b?+ab—-c*—ac=b(b+a)—c(c+a)
=b(a+b+c)-c(a+b+c)
=(b-c)(a+b+c)

c’+bc—a*—ab=c(c+b)—a(a+h)
=c(a+b+c)—a(a+b+c)
=(c—-a)(a+b+c)

Mau chung (MC) (a — b)(b — c)(c — a)(a + b + c)

Diéu kién a+b+c=0, azb=c

Quy dong mau cac phan thie trén dugc:

c-a a-b b-c
+ + =
MC MC MC

240. Goi nam s nguyén lién tiép 1a x—2,x—1,x, X +1, x + 2thi

(x—2)2 +(x—1)2 + X% =(x +1)2 +(x+2)2

Sau khi rat gon va chuyén vé dugc:

x> —12x =0 < X(x—-12) =0 Suy rax, =0;x, =12 (nhu dau bai)

Vay ngoai nam sb trén thi con nam s sau ¢o tinh chat nhu dau bai: —2; —1:0:1; 2

241. Nhan xét rang & tat ca cac sb hang cua hai vé, néu ta cong mau véi sb trir cua tir déu
dugc 1999. Vi vay, tat ca cac sé hang cua hai vé déu trir di 1 dé duoc tir 1a x—1999.
Chuyén cé4c s6 hang & vé trai sang vé phai va dit x—1999 lam nhan tir chung ta duoc:

o Lol Lo L Lo 1)

20 27 19 1970 1972 7 1980
Nhan tir thir hai khong thé bang 0. Vay x—1999 =0, suy ra X =1999.

242. Goi x 12 s6 ngudi cua to d6 (x nguyén duong). Ta cb phuong trinh:
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(-3 Zea)-72

X

Giai phuong trinh: X2 —3x-54=0
<(x-9)(x+6)=0.

Suyra Xy =9;X, =—6 (loai bo).

Vay sb nguoi cua to do 1a 9 ngudi.

243. Xét hai truong hop:

a) Truong hop 1: |x+2[-3=1

ox+2|=4

X+2=4 Xy =2
= &
X+2=-4

b) Truong hop 2: |x +2|-3=-1

e |x+2|=2
X+2=2 X3=0
& &
X+2=-2 X4 =—4.

Vay phuong trinh c6 bdn nghiém: X, = 2;X, = —6;X5 = 0;X, = —4.
244, Xét hiéu: (2a4 +1)—(2a3 - a2)
—a*-2a%+1+a*-2a%+a%= (a2 —1)2 + (a2 —a)z.
Vi (a2 -1)% > O,(a2 —a)z >0 nén (2a* +1)—(2a®+a?) >0 hay 2a* +1> 2a% +a°.
245, Bién doi: P = (X —1)(X +2)(x +3)(X +6)
= (X + 2)(X + 3)(X =1)(X + 6) = (X +5X — 6)(X> +5X + 6)
= (x% +5x)2 =36 >-36 Vi (x2+5x) > 0.
P =-36 khi (x2 +5x)2 =0 X%, =0;X, =-5.

Vay vé6i x =0 hoidc x = -5 thi P c6 gié tri nho nhat 13 —36.
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246. Vi n? +(n+1)%? =2n% + 2n+1> 2n? + 2n nén:

1 1 1 1 1)
2 2.2 = i e
n“+(n+D)° 2n“+2n 2n(n+1) (n n+l

Do d6 ta co:
£< 1_3 2’i< E_l 2’i< l_l 2’
5 1 2 13 2 3 25 3 4

1 1 1)
...ﬁ< - - - .
n<+(n+1) n n+l

Cong cé4c vé trong trng cua cac bat dang thirc trén ta duoc:

1 1 1 1
—F+—t—+. 5 <|1-—|12<=.
5 13 25 n? +(n+1)2 n+1 2
247. Vi 0< Xy <1 nén X, =X (1-x%q)>0.

Mat khac X3,X4,..., X4 >0, do d6 X; — X <Xq <1.

Theo gia thiét c6 i = Xy —Xy,1. Vi k=1,2,3,... thi:

X2 =X — Xy

X5 =Xy = X3

X2 =X, = X1

Do d6 x12+x§ +...+xﬁ =Xy = Xpqp < Xp <1

248. Goi céc s6 theo thtr ty giam dan:

a>b>c>d>e>f>g(1). Taséchangtoring a+b+c>50 (2).
Néu c¢>15 thi a+b+c>(c+2)+(c+1)+c>51.

Néu c<15 thi d+e+f+g<(c-1)+(c-2)+(c—3)+(c—4)<50.
Vay trong truong hop nao thi (2) ciing dung vi tong cua 7 sé 1a 100.

249. Biét rang trong mot tam gidc, d6i dién véi goc 16n hon 1a canh 16n hon nén
(a-b)(A-B),(b—c)(B-C),(c—a)(C—A) déu khdng &m va c6
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(@a—b)(A—B)+(b—c)(B-C)+(c—a)(C—A)>0.
—aA—aB—bA +2bB—bC—cB+2cC—cA—aC+aA>0

= 2aA+2bB+2cC-aB-aC—-bC—-bA—-cA-cB>0.

Cong hai vé véi aA +bB +cC va chuyén vé ta duoc:

3(@A+bB+cC)>aA+bB+cC+aB+aC+hbC+bA+cA+cB=
=A(@a+b+c)+B(@a+b+c)+C(a+b+c)=

= (a+ b+ C)(A+ B+ B) = (a+ b+c).180°.

Suy ra w > 60°. D
a+b+c

Mat khac trong tam giac ta co:
a<b+chay2a<a+b+c,
b<c+ahay 2b<a+b+c,
c<a+bhay2c<a+b+c.

Nhan hai vé lan luot véi A, B, C ta duoc:
2aA < A(a+Db+c),

2bB<B(a+b+c),

2cC<C(a+b+c).

Do d6 2(aA+bB+cC)<(A+B+C)a+b+c)=180°(a+b+c).

aA+bB+cC
- "<

90°. (2)
a+b+c

Suyra

Két hop (1) va (2) ta co diéu phai chitng minh.

250. Tir 15x% —7y? =9 suy ra y? =¥.

Ta thiy 15x2 tan cling 1a 5 hay 0 nén 15x? —9 tan cling 1a 6 hay 1.
Do d6 y? tan cuing 1a 8 hay 3 (vi 8. 7=56 va 3. 7=21).

Nhung sb chinh phuwong khéng tan cting bang 8, bang 3.
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Vay khdng c6 s6 nguyén X, y nao thoa mén dang thic trén.

251. S6 d6 phai 6 nam chit s6 vi néu c6 bén chit s6 ma bo di ba chir s6 thi s6 con lai 16n nhat
la 9 ma 9° =729, chi 6 3 chit sb. Giai thich twong tu néu s6 d6 ¢o 6 chit sb.

Goi s can tim 1 z = abcde . D4t ab=x,cde = y thi z=x3, do d6 1000x +y = x°
Suy ra 1000x < x?nén 1000 < x2, vay x >31. (1)

Viy <1000 nén x3 —1000x <1000 hay x(x? —1000) <1000

Vé6i x >33 thi x(x? —1000) > 33.89 = 2937 > 1000 nén ta c6 X < 33. )

Tir (1) va (2) ta co x = 32. Vay s6 do 1a z = x3 =323 =32768..

252. Vi n<1982 nén n c6 nhiéu nhét 1a bén chix s6. Goi bdn chir s6 d6 1a x, y, z, t véi
0<x<£9,0<y<9,0<2<£9,0<t<09.

Taco xyzt+x+y+z+t=1982 (1)
Do 0<X+Yy+2z+t<36 nénti (1) suyra 1982 —36 < xyzt <1982, suyra X=1y=9.
Thay vao (1) c6 19zt +1+9+z +t =1982,

hay zt+z+t=72

hay 11z + 2t =72 (2

Do 0<t<9nén 0<2t<18 suyra
72-18<11z+2t <72

hay 54 <112 <72

hay 4£3236£, suyra z=>5 hoac z=6.
11 11

Thay vao (2) véi z=5 thi t=8,5 (loai)
Véi z=6 thi t=3.
Vay n=1963.

253. Néu trong séu sé da cho c6 sb 0 thi tich bang 0. Nhu thé tong cua 6 sé bang 0 nén mdi s6
bang 0.

Goi sau s6 tu nhién tang dan la 1<a<b<c<d<e<g.

Lién hé tai liéu word toan zalo: 039.373.2038 -133-



BOI DUONG PAI SO 8 Website: tailieumontoan.com

Theo dé bai tacd abcdeg=a+b+c+d+e+g<6g (1).
Suy ra abcde <6 (vi g >0).

Khong thé c6 ba sé Ién hon hay bang 2 vi2.2.2=8>6,dodé a=b=c=1.
Thayvao (1)taco deg=3+d+e+g (2)

va de<6 (3)

Néu d=1thi(2)laeg=4+e+g

<eg-e-g+1=5

<(e-1)(g-1 =5.

Suyrae-1=19g-1=5 dodo e=2,0=6.

Néu d =2 thi do (3) nén e =2 hoic 3.

Néu e=2 thi (2)1a 4g=7+g=3g=7, loai.

Néu e =3 thi (2) 1a 6g =8+g = 59 =8, loai.

Néu d >3 thivi e >d nén e>3, trai vai (3).

Két luan: Cac s6 d61a(0,0,0,0,0,0)va(1,1,1,1,2,6).
254. Goi hai s6 phai tim 14 A va B. Ta co:
A+B=10x+y,A-B=10y+Xx v6i 9>x>y=>1. (1)

X+Yy

=11a VOl a=

Suyra Azw

).

B:@:gb véibzx—;y. 3).

ViA Bcohaichitsovay=0nén9>a>hbh>2. (4).
Tr(2)va(3)suyra x=a+b,y=a-h.
Do(4)suyraa+h>5 do(l)suyraa+b<9.
Néua+b=9thia=7,b=2 A=77,B=18
a=6,b=3 A=66B=27.

a=5b=4, A=55 B=36.
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Néu a+b=8thia=6,b=2 A=66, B=18,
a=5b=3 A=55 B=27.

Néu a+b=6thia=4,b=2 A=44, B=18.
Néu a+b=5thia=3 b=2 A=33 B=18.
Vay ¢6 9 cip s6 nhu trén (ké ca 44 va 18).
255. a) Phan tich:

4x? —12X +5 = (2x —1)(2X —5)

13x — 2x? =20 = (x — 4)(5- 2X)

21+ 2x —8x2% = (3+ 2x)(7 — 4x)

4X? +4x -3 = (2x-1)(2x +3)

Diéu kién dé P c¢6 nghia: x ;ti,x ¢E,x £ 4,X # —E,x AL
2 2 2 4
b) Két qua rit gon: P = 2X=3
2X -5
256. Xem vi du 27.
1992x 1992 1992

257. Nhan xét:

xy +1992x +1992 y+1092 + 1992 Ty +1992+yz’
X

z yz B yz
XZ+2+1 Xyz+yz+y 1992+y+yz

a 1992 N y N yz 1
1992+y+yz 1992+y+yz 1992+y+yz

Vay P

258.Tacél+1+£=1:>6y+6x+1=xy.
X 'y z 6

= (x-6)(y-6)=37.

. . [x-6=-1 X—6=37
Giast x>y thi: hoac :
y—-6=-37 y-6=1

Truong hop dau loai, trudng hop sau cho X =43,y =7.
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259. Bién doi Vé tréi:
M =x% —x* + 2x3 + 2x? = x?(x +1)? [(x —1)? +1]_

Néu x =0 thi (x—1)2 +1 khong 1a sé chinh phuong.
Néu x=1thi M=4=y=2.
Néu x > 2 thi (x—1)2 +1 khdng 1a sé chinh phuong.

2
260. A :(x2 +xy+y7j+%y2 +8Xx +y+1992.

? 59
X+Xj +Ty2 +8X +Yy+1992

2
x+%+4 +57:q£y2 —Eyj+1976

59
:(x+¥+4j +Ty2 3y +1992-16
( 59

Vay MinA =107520 e x = 4>,
59 59

261. Néu A, B,C>0thi A2+B%+C%2>AB+BC+CA

(A+B+C)2

—3(A?+B%+C?)>(A+B+C)> = A% +B2+C?> .

Pit A—atr B=b+%, Coc+l vétrai laPp.

a c
Ta co:
2

P>1(a+l+b+l+c+l)

3 a b c

1( a+tb+c a+b+c a+b+cj2

=—|la+b+c+ + +
3 a b c
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2
:1(1+1+9+E+3+1+£+3+9+1)
a a b b ¢ c

Chu y rang %+Ez 2 (véia, b>0) nén:
a

p>Llui62-10 33
3 3

5x +3
3X+2

262. Bién dbi thanh >1992.

Giai bat phuong trinh trén (giai trong tw nhu vi du 60) duoc:

3981 2
X<—=

5971 3

263. M =a® —3ab? + 2b3
=a(a®-b?%)+2b%(b-a)
= (a—b)(a’® +ab—2b?)

~(a-b)|a® ~b?+b(a-b)]

=(a-h)%(a+2b).
Doa>0,b>0nén M>0.

264. Vi [x,y] 1a BCNN cua x va y nén y[x, y] va X[x, y] la boi ctua xy. Hiéu tia chiing ciing 1a
boi ciia xy. Néu hiéu nay khac 0 thi gia tri tuyét di nho nhat 1a xy.

Vay néu 0<x <y thi Y[X,y]—X[X,y] = Xy.

1 1 1 1 11111111
+ + + < +
[a,b] [b,c] [c,d] [de] a b b ¢ ¢ d d e

265. Goi s6 gom bay chir s6 dau 1a a, chir sb thir tim 12 b, ta c6 10a + b chia hét cho 101.
Viét chir s6 cudi 1én ddu ta dugc 107 b +a.
Taco: 10”b+a =10b(10° +1) +101a —10(10a + b).

Biéu thurc nay chia hét cho 101 ( chli y rang 10° +1=101.9901 )

266. Goi nam sd nguyén laa, b, ¢, d, e ta co:
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a+b+c+d+e=0. Taco:
a®+b°+c°+d°+e° =(a°—a)+(b° —b)+(c° —c) +(d° —d) + (€° —e).

Chang minh rang mdi diu ngoic déu chia hét cho 15.

1 1 1
207 A=z || 1 @93 || 1 @+ 1986) 1986
2 2 2
259 1987.1986-2
3610  1986.1987

410 18 1987.1986-2 )
61220 1986.1987

Bién d6i tir cua phan sb cudi cung:

1987.1986 — 2 =1986(1988 —1) + 1986 —1988
—1986(1988 —1+1) ~ 1988 = 1988(1986 - 1)
—~1988.1985. )

Tir (1) va (2) ta co:

A 4.152 6.3 1988.1985
2.3'3.4 4.5 1986.1987

_ (4.5.6...1988)(1.2.3...1985)
(2.3.4...1986)(3.4.5...1987)

1988 994

©1986.3 2979’

268. bat 40=2a,51=b,91=a+b

Taco: a*+b*+(a+b)?

—a*+b*+a* +4a%b +6a%b? + 4ab® + b*
=2(a* + b* + 2a%0 + 32%b? + 2ab%)
=2(a% +ab+b?)2.

a% +ab+Db?% =40% +40.51+51% = 6241 =792
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—(a’+ab+b?)? =794
Tir d6 suy ra diéu phai chizng minh.
269. Bién doi:

y _ y = A
X3 -1 (x—l)(x2+x+1) (x—l)(x2+x+1) X2 +X+1

(diéu kien x =1)

X -1
Tuong tu: 3 .= (y=#1).
y -1 y +y+1
Ta co:
y X -1 1 3 X2 + X +1- y -y-1

-1 y3 1 x2+x+l y +y+1 (x +x+1)(y +y+1)

_ (X —y*) + (x-y)
[xzy2 +(X+y+1]+ (x2 + y2) +XxXy(X+y+1)

_ (x-y)(x+y+1) _2x-y)
(x2y2 +2)+ (x2 + y2 +2XY) x2y2 +3

270. A =124 (1— t 1! +,_,+i_Lj

1984 1985 2 1986 16 2000
1 1 1 1 1 1
=—|1l+—+. .= |-| —F—+ . —
16 K 2 16j (1985 1986 ZOOOH
B—tf, 1 1 1 L_L)
6l 17" 2 18 1984 2000
1 1 1 1
=—||1+—+.. —+—+.—
16 ( 1984) (17 18 2000)}
1 1 1 1 1 1 1 1 1
=—|l+=+. . += |+ =+ .+ ——————- | —F
16 [ 2 j 17 1984 17 18 1984 (1985 ZOOOH
1 1 1 1 1 1
=—||1+—+...+— |- + +...+
16 _( 2 16} (1985 1986 ZOOOH
Vay A=B.
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271. Goi a la chir sé dau tién caa s6 A c6 n chit sb.
Goi B la s6 sau khi da bo di chit s6 a ta co:
A=a10"1+B (1)

a) Néu A =57B thi theo (1) c6:
a.10"1=56B=7.8B (2)

Giastx a=7 thi:

n-1 n-1g3
1001 —gg =10 105" o5 g4
28 10°

Vay c6 sé nguyén duong dang 7125.10%(k > 0) ma néu bé chir s 7 thi sé d6 giam di 57 1an.
b) Néu A =58B thi tir (1) ta co:

a.10"! =57B =3.19B.

Vé trai a.10" khong chia hét cho 19 do a Ia s& c6 mot chir sb.

Vay khéng c6 s6 nguyén duong nao ma khi bé chit s6 dau tién thi sé d6 giam di 58 1an.
272. Vi ab =1 nén ta cé:

ac+bd=2=2ab=ab+ab

—ac—ab=ab-hd

=a(c-b)=b(a-d).

Tich cua hai s6 bang nhau khéng thé 1a s6 &m nén:

ab(c—b)(a—-d)>0.

= ac+bd—ab-cd>0.

=2-1-cd>0

=1-cd>0.

273. Goi t la BCNN cua ap,_4 va ap,, vay t<n, taco: a,, <an4

1 1 t t
=>—>

am am—l am am—l

:>1§i— t sl—ivéimzz,&...,k.

am am—1 am am—l

Lién hé tai liéu word toan zalo: 039.373.2038 -140-



BOI DUONG PAI SO 8 Website: tailieumontoan.com

\ n 7
Te n>a; suyral<—. Taco:

g
1<
a
1< _n
dp
1< N
am am—l

Cong cé4c vé tuong trng cua cac bat dang thic trén:

m SL: ma, <n (m=2_3,..,K).
am

274. trir 1 vao mdi phan thirc ¢ vé trai. Pap s6 x =5958.

275. Theo tinh chat cua ti ké thuc va tinh chat cua day ti sé bang nhau:

b a+b a-b a+b c+d
_ _ — _
c—d

a ¢ a
J— _:>—:—_ = — .
b d ¢ d c+d a-b c-d
Ap dung nhan xét trén ta co:

2[(1985 ~x)%+(x —1986)2} 68

2(1985 — X)(x —1986) 30

(1985-x)% + (x —1986)* 34

2(1985-x)(x-1986)  —30

Lai ap dung nhan xét trén:
D 4
(3971-2x)%> 64

Do do:

1

.t
2x—3971 4

Pap s6: x; =1987,5; x, =1983,5.
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276.£+E: 1 .
a b ac+bd

bc +ad 1
:> =
ab ac+ bd

— abc? + b?cd +a%cd +abd? —ab =0

= cd(a’+b?)+ab(c® +d’>-1)=0. (1)
Tir ¢c+d =1, binh phuong hai vé ta duoc:
c+d?+2cd=1=c’>+d’=1-2cd. (2)

Tur (1) va (2) suy ra:
cd(a? +b?) —2abcd =0

— cd(a—b)? =0.
Doc#0,d#0 nén a=h.

277. Xét hiéu:

X+ X5 + X5 + X5 + X8 —(XqXp + XqXg + X1 X4 + X1Xs5 ).

2
X X1\ s
Vi xZ =4 %) nén hiéu trén bang:

X 2 X 2 X 2 X 2

1 1 1 1

B SV +| 2 _x +] 2L _x 4+ L _x >0.
(2 2 (2 3) (2 4) (2 Sj

Xay ra dau bing khi % =X, = X3 = X4 = Xs.

278.Néu a=0 thi x=0, P =0.
Néu a =0 thi P c6 nghia ( vi mau x4—x2+1:(x2 —1)2+x2 >0)va P=0.

Ta tinh: l:1+x+1:>x+£=1—1.

a X X a

2 2 _ 2

Mt khéc: l=X2+i—1:(x+£j —3=(1—1) _g_lz2a-zat
P NG X a 2
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a.2

Do d6 P:—z.
1-2a-2a

1)

V6i bidu thirc (1), khi a=0 tacé P =0.
a2
Vay P = véi moi gia tri caa a =
1-2a-2a X“+Xx+1

279.Vé6i n=2 thi n" —n? +n-1=1, chiahétcho (n-1)% =(2-1)% =1.
Véi n> 2, ta co:
A=n"-n?+n-1

= ("2 -1n? +(n-1)

=(n-D(" 3 +..+)n%+(n-1)

=(n-)(n"+..+n%+1).
Xéttong B=n""1+...+n?+1 Bco n—1 sé hang, co thé viét:
B=(n"1-)+ ("2 =D +..+(n* -1+ (1-1)+ (n-1).
Mai hiéu trong ngoic déu chia hét cho n—1.
Vay A chia hét cho (n 1)
280. V6i xeZ ¢6: P(x)=x"-3x*+6x° —3x* +9x—6.

Néu x chia hét cho 3 thi nam sé hang dau ciia P(x) chia hét cho 9, con 6 khéng chia hét
cho 9, do @6 P(x) khdng chia hét cho 9, nghia 1a P(x) = 0.

Néu x khong chia hét cho 3 thi x* khdng chia hét cho 3, con ac sé hang khac caa P(X)
déu chia hét cho 3, do d6 P(x) khdng chia hét cho 3, nghia 1a P(x) = 0.

281. Nhan hai vé cua S voi 2:

o 2,43 4 1991 1992
—2—0+¥+§+2—2+...+21W+219W

s (2.1),(3 1 1991 1
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1 (l 2 3 1991 1992) 1992 1 1 1

:3E+ 2—0+?+2—2+...+ 1980 + ;1991 —21991 +2—2+2—3+...+—21990

1989
1-(1
1 . 1992 1 (2)

:3E+S—W+2—2. 1

2

2

=3—+S

1 1992 1 (119
p T T

1990
=S=4 1992 (1j <4,

1991 | o

282. Nhan hai vé caa P véi X, y, z dugc:

2
X X Xz
PXx = + y +

Y+Z Z+X X+Yy

2
py Y Y2

+ -
Yy+Z Z+X Yy+X

2

Xz z z
Pz = T .
y+z Z+X Yy+X

2 2 2
Suyra: P(X+y+2)= X ¥ 2 +y(x+z)+z(x+y)+x(y+z)

=Q+(X+y+2).
Y+Z Z+X Y+X X+Z X+Yy (Yy+2)

Dodo: (P-)(x+y+2)=Q. ()
a) Néu P=1thitir (1) tacéd Q=0.

b) Néu Q=0 thicothé P=1 ma x+y+z=0, ching han véi x =1, y =2,z =-3, ta co:

Vay néu Q =0 thi khéng nhat thiét P =1.

283.Pat 11..1=a thi A=11..1 11..1=a.10*+a.
— —— e —

k cls k /s k /s

B=4.11.1=4a D010=99..9+1=9a+1

k /s k /s
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nén A-2B+1=a(9a+1)+a-2.4a+1

=9a’ -6a+1=(3a—1)° 1as6 chinh phuong.
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LOI GIAI HOAC CHI DAN

Chuwong I. PHEP NHAN VA PHEP CHIA PA THUC
1. Rdatgontheo x va y, duoc x—Y. Sau d6 rat gon theo a va b, duoc 4ab.

2. 2x"-3x".

3. a)10™-6.10"=10.10"-6.10" = 4.10"
b) 90.10% —10*** +10** = 20.10* —100.10 +10.10" =0
c)0

4., Q) 20 42" 422 =24 2.2 442" =7.2" chiahétcho 7.

b) 7.32=72°=2°+22"+42°=2°+2°4+27,

5. bat i:a, i:b, ta co:
117 119
3ab—4a(6-b)—5ab+24a=_2ab = 2
117.119

6. Thay 8 bang x+1. Pap so: 2.
7. a’+b®+c®-3abc.
8.  Cahai vé déu bang a®+b® +c® —3abc.

9. Goi x la sb bat ki 16n hon 100, ta goi hiéu x—100 la phan hon. Mudn nhan hai s 16n
hon 100 mét chdt, ta ldy sé ndy cong vai phan hon cua sb kia, roi viét tiép vao sau tich
cua hai phan hon (bang hai chit s). Vi du: 112.103 =11536; 102.104 =10608..

10. Goi x la sb bat ki nho hon 100, ta goi hiéu 100—x [a phan bu. Mubn nhan hai sé nho
hon 100 mét chut, ta Iy sé nay trir di phan bu cua sb kia, roi viét tiép vao sau tich caa
hai phan bu (bang hai chit s). Vi du: 98.94 =9212.

11, (x+a)(x+b)(x+c)=(x*+bx+ax+ab)(x+c)
= x* +¢x? +bx? +bex + ax® + acx + abx + abc
=x’+(a+b+c)x*+(ab+bc+ca)x+abc =x’+6x"—7x—60.

12.  a) (127+73)" = 200° = 40000.

b) 18° —(18° -1) =1.

c) (100 +99)(100—99) +(98+97)(98—97) +...+(2+1)(2-1)
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=100+99+98+97 +...+2+1=5050.
d) Bién doi thanh 202 —19% +182 —17% +...+ 2% —1? rdi giai nhuu bai toan trén.

Pap s6: 210.

N (780+220)(780-220) 1000.560 _ 1
(125+75)° ©200.200

13. a)bat 1990=x thi A=(x-1)(x+1)=x*-1,con B=x.

Vay B I6nhon A a1,

_ 2 2 2 2
oy A XY _EV)OHY) oyt XV g ks y 5 0)

X+Yy (x+y) CxXE+2xy+ Y X+ y?

32
c) (3-1)A=3%-1nén al 5 3

Vay B 16n gap doi A.
14. a) 6x° +48x-57
b)(2a® +2a+1)(2a° —2a+1)—(2a’ +1)2 = (2a® +1+2a)(2a’ +1-2a)—(2a’ +1)2
=(2a% +1) - 4a’ - (2a* +1) = 4@’
c¢) bit 9x—1=a, 1-5x =b, biéu thic tro thanh:
a®+b’+2ab=(a+b) =(9x—1+1-5x) =(4x)" =16x*
d) Giai nhu bai toan trén. Pap s6: x*
15. a) Apdung: X* —y* =(x+y)(x—y) taduoc:
(a®+b?—c* +a* —b? +c*)(a’ +b* —c* —a’ +b* —c?) =2a’°(2b* - 2¢*) = 4a’b’ — 4a’c?
b) (a+b+c) +(a+b-c) —2(a+b)’

=(a+b)" +2c(a+b)+c*+(a+b) —2c(a+b)+c?—2(a+b) =2c?

c) [(a+b)+c]2 +[(a—b)+c]2+[(a+b)—c]2+[c—(a—b)]2
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:(a+b)2+20(a+b)+c2+(a—b)2+20(a—b)2+c2 +(a+b)2
~2c(a+b)+c?+c*~2c(a-b)+(a-b)’

= 2(a+b)2 + 2(a—b)2 +4¢?

2(a®+2ab+b?)+2(a’ —2ab+b*)+4c?
=4(a’ +b* +c?)

16. c) Xét hiéu vé trai va vé phai:
1000” +1003? +1005° +1006° —1001* —1002% —1004* —1007?
= (1003* ~1002* ) +(1005° —1004* ) - (1007* —1006° ) — (1001* 1000
= (1003+1002) + (1005 +1004 ) — (1007 +1006) — (1001 +1000)
= 2005 + 2009 — 20132001 =0

17.  Bién déi vé trai thanh (7a—3b)" —(2c)’ rdi thay ¢ =10a? =10b’

18. &) Bién d6i vé phai thanh:
2p(2p-2a)=(a+b+c)(b+c—a)=(b+c) —a® =b?+2bc+c?—a?=VT.
b) VP =3p®-2p(a+b+c)+a’+b®+c*=3p*—4p*+a’+b* +c’
=a’+b*+c’—p°=VT.

19. (x-1)"+5(x-1)+6.

20. Goi hai sé chan lién tiép 1a X va x+2 (X chan). Ta c6:
(x+2)"—x* =36, suyra x=8. Pap sb: 8 va 10.

21. 9 vall

22.  Goi ba sb tu nhién lién tiép 1a x—1, x, X +1.
Taco: x(x—1)+(x—-1)(x+1)+x(x+1)=74 suyra x* =25, ma x>0 nén x=5.
bap s6: 4,5,6.

23. Apdung: (a+b+c) =(a*+b*+c*)+2(ab+bc+ca),
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Pap s6: ab+bc+ca=14.
24, (x—l)2 +(y+2)2 =0,dodd x-1=y+2=0.
Vay x=1y=-2.
25. Bién ddi 2(a’+b’+c’—ab—ac—bc)=0 thanh (a—b) +(b-c) +(c—a) =0
26. Bién dbi dang thirc da cho vé dang:
(a—b) +(b—c) +(c-a) =0
27. ) (x—5)" +1=100 +1=10001.
b) (x+0,1)" =1* =1
c) (a+1)" =100 =10000.
28. ) Vé tréi bing a*-6a+10=(a-3) +1

b) Vé tréi bing x* —8x +19=(x—4)" +3

2
c) az+a+1=a2+2a.£+£+§:(a+1 +§.
2 4 4 2 4

29. ) Bién ddi: X’ —4x+1=x*—4x+4-3=(x-2) 3.

Do d6: (x—2)>=0 nén (x—2)2—32—3. Gia tri nho nhat cua biéu thuc biang -3 khi x=2.
b) 4x* +4x+11=(2x+1)" +10. Gié tri nho nhat cua biéu thuc bing 10 khi x = -

¢) 3x* —6x—1=3(x~1)" —4. Gié tri nho nhat cua biéu thac bing —4 khi x =1,
30. @) 5-8x— X’ =—(x"+8x+16)+21=—(x+4) +21

Do —(x+4)" <0 nén —(x+4)" +21<21.

Gia tri 16n nhat caa biéu thie bang 21 khi x =—-4.

b) 4x—x* +1=—(x—2)" +5 c6 gi tri I6n nhit bing 5 khi x=2.

31 a) (x—1)(x+2)(x+3)(x+6)=(x*+5x+6)(x* +5x—6) :(x2+5x)2—36 > 36
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32.

33.

34.

35.

36.

37.

38.

39.

Giéa tri nho nhat cua biéu thwucs bang —36 khi x* +5x =0, tec 14 x =0 hoic x=-5
b) Bién déi thanh (x-1)" +(y—2)" +1.

Gia tri nho nhét cua biéu thirc bang 1 khi x=1, y=2.

a) (a+1)’ =1000.

b) (x+1)"~1=7999.

c) (a+1) +5=27005

d) (a—1)’ +2=1000002.

a) —x—1; b) 0.

o) [a+(b+c)] +[a—(b+c)] +[(b—c)-a] ~[(b-c)+a].

Dap sb: 24abc.

1
X=-—=.
6

Ban doc tu giai.

Taco a+b+c=0nén c=-(a+b). Do do:

a®+b’+c’=a’+b’—(a+b)’ =-3ab(a+b)=3abc.

Taco: a+b+c+d=0néna+b=—(c+d).

Suy ra (a+b)3 =—(c+d)3, tac ;a:

a’+b’+3ab(a+b)=-c’-d*-3cd(c+d)

Hay a’+b’+c’+d°=-3ab(a+b)-3cd(c+d).

Chiyrang: a+b=—(c+d) nén vé phai cua dang thuc trén bang
3ab(c+d)—3cd(c+d)=3(c+d)(ab—cd).

M =2(a+b)(a’—ab+b’)-3(a’+b*) =2(a’-ab+b?*)-3(a’ +b*)=—(a+b) =-1

a) (x+2)(x* —6x+4)
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b) (1-x)(L1+7x+x*)
¢) (6x—1)(x—9)(x+9)
d) X* —(4x* —4x+1)=(x*) —(2x-1)" =(x* +2x~1)(x~1)’
e) X' +4x* +4-x2 = (X +2) —x =(x* +x+2)(x* ~x+2)
9) (x+1)(x=1)(x+5)(x+3).

40. a) (xy+1) —(x+y) =(xy +1+x+y)(xy+1-x-y)
=(x+1)(y +1)(x=1)(y -1).
b) Cach 1: (a+b+c) +(a+b-c) —4c?
=(a+b) +2c(a+b)+c*+(a+b) —2c(a+b)+c? - 4c?
=2(a+b) —2c* =2(a+b+c)(a+b-c).

Céch2: (a+b+c) +(a+b-c+2c)(a+b-c—2c)

(a+b+c) +(a+b+c)(a+b-3c)
=(a+b+c)(a+b+c+a+b—3c)

=2(a+b+c)(a+b-c).

¢) 4a°b® —(a® +b* —c?)’ =(2ab+a’+b* —c?)(2ab—a’ -b* +¢?)
=(a+b+c)(a+b-c)(c+a-b)(c—a+b)

d) (a-b)(b-c)(c-a)

e) (a+b)(b+c)(c+a)

g) ab(a+b)+bc(b+c)+ca(c+a)+3abe
=ab(a+b)+abc+bc(b+c)+abe+ac(c+a)+abe.

=(a+b+c)(ab+bc+ca).

h) Chay: ¢ —a° ——[(b3 -c*)+(a’ —b3)]
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bép s6: (a—b)(b-c)(c-a)(a+b+c).
i) (a—b)(b—c)(a—c)(ab+bc+ca)
k) a(b—c) +b(c—a) +c(a-b) —a’—b*—c’ +4abc

b—c) ~c*+4abc+b(c—a) —b*+c(a-b) -

(

a[ ) +4bc—a }+b[(c—a)2—bz}rc[(a—b)z—cﬂ
I
(

Il
QD

al(b+c) —a} [(c—a)z—b2}+c[(a—b)2—cz}

a(b+c+a)(b+c—a)+b(c-a+b)(c-a-b)+c(a—b+a)(a-b-c)

=(b+c-a)a(b+c+a)+b(c—a-b)]+c(a-b+c)(a-b-c)

=(b+c-a)[ab+ac+a’+bc—ab-b’* [+c(a-b+c)(a—b-c)

=(b+c-a)[c(a+b)+(a-b)(a+b)]+c(a-b+c)(a-b-c)

=(b+c-a)(a+b)(a-b+c)+c(a—b+c)(a-b-c)

=(a-b+c)[(a+b)(b+c—-a)+c(a-b-c)]

=(a-b+c)(ab+ac—a’+b*+hc—ab+ac—hc—c?)

=(a—b+c)[a2—(a—c)z}:(a—b+c)(b+a—c)(b—a+c)
41. @) Viét a®+b® dudi dang (a+b)’ —3a’h—3ab®.

Do do: a® +b®+¢® —3abc = (a+b)’ +c* —3a%h —3ab” - 3abc

=(a+b+c)[(a+b)2—c(a+b)+c2]—3ab(a+b+c)

=(a+b+c)(a2+b2+c2—ab—bc—ca)

b) Ap dung (x+ y)3 =x*+y*+3xy(x+y) tacé:

(a+b+c)’ —a’—b*—c® =(a+b)’ +c*+3c(a+b)(a+b+c)-a’—b*—c’

=a’+b’+3ab(a+b)+c’+3c(a+b)(a+b+c)-a’-b’-c’
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3(a+b)(ab+ac+bc+c’)=3(a+b)(b+c)(c+a)
42, a) (x=3)(x-4).
b) (x-7)(x+2)
¢) (x—1)(4x+1).
43. Dit x* =y. Pap sb: (3x° -1)(2x* -3).
b) Bt X +x=y. Dap sb: (X* +X+1)(X* +x+2).
0) X(X+1)(x+2)(x+3)+1=(x"+3x)(X* +3x+2)+1.

Pat x* +3x =Yy, dathuc bang: y(y+2)+1=y*+2y+1=(y+1) :(x2+3x+1)2
d) (x—3y)(x—4y).
e) Viét da thirc thanh (x—y)" +3(x—y)-10.
Dép s6: (x—y+5)(x—y-2).
44, (x+1)(x+2)(x-3).
Cachl. x*-7x-6=x>+1-7x-7.
Cach2. x*-7x-6=x>-x-6x—-6
Cach 3. xX*-7x-6=x"-4x-3x-6
Cach4. X*-7x-6=x>-27-7x+21.
45. @) Chuy rang da thirc c6 tong cac hé sb bang 0.
X} —5x* +8x—4=x>—x*—4x* +4x+4x -4
=X’ (x—1) - 4x(x-1)+4(x-1) =(x-1)(x-2)".
b) Céch 1. Pa thiic ciing c6 tong cac hé s6 bang 0.
X° =3x+2=x°—1-3x+3=(x-1)(X* +x+1)-3(x-1) = (x-1)(x* +x-2)
Tiép tuc phan tich X* +x—-2=(x-1)(x+2)

Két qua duoc (x—1)"(x+2).
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46.

Céch 2. ba thtc c6 nghiém -2.
X =3x+2=x"+8-3x—6 =(x+2)(x* - 2x+4)-3(x+2) =(x+2)(x* -2x+1)
= (x+2)(x-1)
c) (x+1)(x—3)2
d) (x+1)(x+2)(x+5).
e) X +3x° +6x+4=x>-8+3x*+6Xx+12
=(x=2)(x* +2x+4)+3(X* +2x+4)
= (x* +2x+4)(x+1).
a) 2 langhiém cua da thirc.
Pap s6: (x—2)(X* +2x+2).
b) 2 langhiém cua da thirc. Pap s6: (x—2)(2x* -8x+1).
c) —2 la nghiém cua da thurc.
Cachl. xX*+x*+4

=X +2x* - x*+4

=x*(x+2)—(x+2)(x-2)

=(x+2)(x* —x+2).
Cach2. X*+x*+4=x>+8+x"-4

=(x+2)(x* = 2x+4)+(x+2)(x-2)
=(x+2)(x* —x+2).

d) —2 l1a nghiém ciia da thirc. Dap sb: (X+2)(X* +x+1).
e) Bién déi da thuc thanh: x° +9x* + 27x+27 —x—3=(x+3)’ = (x+3)

Dép s6: (x+3)(x+4)(x+2).
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9) % la nghiém cua da thic. Dap sb: (2x—1)(x* —x+1).

h) —% la nghiém ctia da thirc. Dap sb: (3x+1)(x* —5x+3).
47, a) (x+1)( +x*+1).
b) (14X —4x(1-x) = (1) +4x* ~4x(1- %) =[(L-x¢)-2x] = (5 +2x-1)
¢) (X ~8) +36=x"~16x*+100 =(x?+10) —36x> =(x*+6x+10)(x*~6x+10).
48. ) Thém bét hang tir 4x*. Pap sb: (X° +2x+2)(X* —2x+2).
b) Thém bét 16x°. Dap sb: (X +4x+8)(x* —4x+8).
c) (8X* —4x+1)(8x* +4x+1).
d) (9X* —6x+2)(9x* +6x+2).
49. a) Cach 1. Dé “ndi” tir x* dén X, ta them bét x*, x*, x2.
Taco X+ x+1=xX° +x* =X +X° =X + X = x> + X +1
=3 (0 +x+1) =X (¥ + x+1)+ (¢ +x+1) =(X* +x+1)(x° = x* +1).
Céach 2. Thém bét x* dé 1am xuat hién nhan tr chung x2 + x +1. Ta c6:

X X+1=x =2+ X+ x+1 =x2(x3—1)+(x2+x+1)

:xz(x—l)(x2+x+1)+(x2+x+1) :(x2+x+1)(x3—x2+1).
b) Thém bot X. Dap sb: (X* +x+1)(x° —x* +x* = x+1).

Chiy: Céac da thuc x> +x*"? +1 nhu x" +x*+1 X" +xX* +1, X+ x* +1, x+x*+1....
déu phan tich dugc thanh nhan tir nhu & bai trén

50. a) Dong nhét véi da thirc (3x+ayb+b)(x+cy+d).
Dép s6: (3x—y-1)(x-7y-1).

b) Pdng nhét véi da thic (ax+by +3)(x+dy -1).
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Dép sb: (4x—6y+3)(3x+2y-1).

¢) D@ thay da thirc khéng c6 nghiém hitu ti. Néu da thirc phén tich dwoc thanh nhan ta thi phai
c6 dang (x2 +ax+1)(x2 +bx+1) hoac (x2 +ax -1)(x2 +bx—1) .

Xét dang thit nhit, ta dugc a=b=3. Vay da thic phan tich thanh (x* +3x+1) .
Ciing c6 thé giai nhu sau:
X" +6X° +11%" +6xX+1= X" +2x* (3x +1) +(9x* +6x+1)
= X" +2x (3x+1) +(3x +1)°
2 2
= (% +3x+1) .
51. Vi moi X, ta co (x+a)(x—5)+2=(x+b)(x+c) (1), V&i x=5 thi 2=(5+b)(5+c).

Vi b va ¢ nguyén nén (5+b)(5+c) la tich cta hai sb nguyén. Sé 2 chi viét duoc dudi dang

tich ctia hai s6 nguyén bang hai cach 1.2 va (-1)(-2).

Gia str b<c, ta xét hai truong hop:

5+b=1
{ " Suyrab=-4,c=-3

5+c=2
Thay vao (1) dugc (x+a)(x—5)+2=(x—4)(x-3) voi moi x.
Vi x=4 thi —(4+a)+2=0 suyra a=-2.

Da thitc dugc phan tich thanh (x—2)(x-5)+2=(x—4)(x-3).

5+b=-2
2){ " Suyrab=-7,c=-6
5+c=-1

Thay vao (1) dugc (x+a)(x=5)+2=(x-7)(x-6) véi moi x.

V6i x=6 thi (6+a)+2=0 nén a=-8. Pa thirc dugc phan tich thanh
(x=8)(x=5)+2=(x—=7)(x—6).

52. Giai tuong tu bai trén dugC m=9,m=1.

Dép s6: (x+9)(x+5)+3=(x+8)(x+6) ;
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(x+1)(x+5)+3=(x+2)(x+4).
53.a) Phan tich thanh nhén tt ~ A=(n-1)(n* -3n+1).
Néu n=0;12 thi A tha ty bang —1;0;-1.
Néu n=3 thi A=2 lasé nguyén tb.
Néu n>4 thi n-1>3 con n’-3n+1=n(n-3)+1>5 nén A 1a hop sb.
Vay chi con n=3 thi A 1a sé nguyén té.
b)B :(n—2)(n2—4n+1). Pap s6: n=1 hoic n=4.
54. Thay x=1,2,3,..., vao dang thirc (x+1)’ = x* +3x? +3x +1, ta duoC:

22 =1+3.1+3.1+1
3P =224322+32+1

(n +l)3 =n®+3.n*+3.n+1
Cong cac vé twong (g cua cac ding thire trén ta duoc:
(n +1)3 :1+3(12 +2% 4. n2)+3(1+2+...+ n)+n.

Do do 3(12 +22 4.+ n) =(n+1)’ —w—(n +1)

=(n +1)[(n+1)2—37”—1}

Suyral?+2°+..+n° = n(n+1)6(2n+1) .

55. Giai trong tu bai trén va ap dung két qua cua bai trén.

n*(n +1)2

DPapsb: S =
P 4

56. a) Doi thanh cac lily thira cing co s6.
Céach 1: 492:7* =(72)12 A L L L
CAch 2: 49"2:7% =492 :7* =77 =77,

b) 1.
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8(x+2y)5 _ 8(x+2y)5 :4(x+2y)4.
2x+4y 2(x+2y)

58.a) a=-12

b) a=-2

c) Goi thuong cua phép chia 1a Q(x) thi 3x* +ax +27 =(x+5).Q(x)+2 vé&i moi x.
Sau d6 cho x=-5 ta dugc a=20.

59. a) Cach 1: Lam phép chia, ta dugc thuong bang x* —x+a, du (1-a)x+(b-a).
Muén chia hét thi da thirc du phai ddng nhat bang 0, tic 14 1-a=0,b—a=0.
Dodé a=b=1.

Céach 2: Nhan xét rang thuong 1a da thic bac hai cd hang tir cao nhat 1a x*: x? = x?, hang tir
thip nhat 1a b:1=b.

Goi thuong 1a x*+cx+broi dong nhat (x*+x+1)(x*+cx+b) voi (x*+ax*+b), ta duoc

c+1=0,b+c+1l=a,b+c=0,suyrac=-1b=La=1.

b) Pap s6: a=2,b=-26.

Cach 1: Thyc hién phép chia, dugc thuong 1a ax—4a, du (13a+b)x+(12a—-24).

Cach 2: Dong nhat da thic ax® +bx—24 Véi (x* +4x+3)(ax-8) suy ra 4a—8=0,3a-32=h.
Cach 3: Vi moi X, ta c6 ax® +bx—24=(x+1)(x+3).Q(x). Lan luot cho x=-1,x=-3.

c) a=3,b=-1

d) Vi moi x, ta co 2x° +ax+b=(x+1).P(x)-6 (1)

2’ +ax+b=(x-2).Q(x)+21 (2)
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Véi x=-1thi -1-a+b=-6.Va4i x=2 thi 16+2a+b=21.

Dodb6 a=3,b=-1.

60. a) 4%° —7x° —x—2=(x=2)P(X)+r voi moi x.

Véi x=2 thi 4.2°-7.22-2-2=0nén r=0.

Vay 4x® —7x? —x—2 chia hétcho x—2.

b) S6 du cua phép chia bang -60.

61. a) Du trong phép chia cho x—1 la hdng s6. Goi thuong cua phép chia 1a Q(x), du la r, voi
moi X ta cd x+x+ X +x* +x* =(x-1).Q(x)+r.

Voi x=1thi 1+1+1+1+1=r hay r=5.

Vay du cua phép chia la 5.

b) Du trong phép chia cho x?—1 c6 bac cao nhat la bac nhat. Goi thuong cua phép chia la
Q(x) vadula ax+b, véi moi x ta co:

x+x3+x9+x27+x81:(xz—l).Q(x)+ax+b.

V6i x=1thi 5=a+b, Vi x=-1thi -5=-a+b. Tir d6 a=5b=0. Du cua phép chia la
5X.

62. Trong hing déng thirc (x° + x—1)10 +(x* - x+1)10 ~2=(x-1).Q(x)+r tacho x=1, dugc
r=0.

63.a) 3;1,5;-1.

b) 2;1,-2;5.

64. n—4 phai 1a wdc cua 23. Pap so: 5;3;27.

65. Ta phai c6 n?—n 1a uéc cua 3. Didu nay khong xay ra vi n?—n 1 sb chan.

66. Goi hai sb l¢ 1a 2a+1 va 2b+1(a,beN).

(2a+1)° +(2b+1)" =4a® +4a+4b* + 4b+2 khong chia hét cho 4;

Chia hét cho 8 ( chl y rang tich caa hai s6 nguyén lién tiép thi chia hét cho 2).

67. S6 chinh phuong chan Ia binh phuong ctia mot sb. Ta c6 (2k)* = 4k? chia hét cho 4.

Lién hé tai liéu word toan zalo: 039.373.2038 -160-



BOI DUONG PAI SO 8 (HUONG DAN GIAI & PAP AN) Website: tailieumontoan.com

S6 chinh phuong 1é 1a binh phuong ctia mot sb 1é. Ta co (2k +1)2 =4k (k+1)+1 chia 8 du 1.
68. Xét (3k)”,(3k+1)*,(3k —1)".

69. a) Xét tong (n —1)2 +n*+(n +1)2 .

b) Xét téng (n—l)2 +n*+(n +1)2 +(n+2)2 .

¢) Xéttong (n—2)"+(n-1)"+n’+(n+1)"+(n+2)" =5(n*+2).

Ta thay n® khong tan cting bing 3, bang 8 nén n®+2 khdng chia hét cho 5. Do d6 5(n’+2)
khong 1 sb chinh phuong.

70. Nhan xét n? < n?+n+1 < (n+1)* véi moi n nguyén duong.

S6 n?+n+1 nam lot giita hai s6 chinh phuong lién tiép nén khong phai 1a sé chinh phuong.
71. Bién doi 9" +1=(3)" +1=(3") +1=(2k +1)° +1=4k? + 4k +2 khdng chia hét cho 4.

72. a) S6 chinh phuong tin cung bang 1 1a binh phuong cua s6 tan cung 1 hay 9, tac la binh
phuong cta s6 d6 co dang 10a+1.

Xét (10a+1)’ =100a° +20a+1=10(10a’ +2a)+1. Ta thdy 10a®+2a la s6 hang chuc cua sb

chinh phuong. D6 13 s6 cawhnx. Vay chir s6 hang chuc cua sb chinh phwong c6 tan ciing bang
1 1a chix sé chan.

b) Cach 1: Xét (10a+2)’

Céch 2: S6 chinh phuong tan cing chin thi chia hét cho 4. Gia st chit s6 hang chuc cua s6
chinh phuong d6 1a sé Ié thi s6 chinh phuong d6 tan cing 14,34,54,74 hoic 94 déu khéng chia
hét cho 4. Vay chir sé hang chuc caa sb chinh phwong d6 1a chir s6 chan.

73. Biét chir s6 hang chuc cia s6 chinh phuong 1a 3. Néu s6 chinh phwong dé chén thi tan
cuing 32,36 (dé chia hét cho 4). Néu sé chinh phuong dé 1¢ thi tan cung 33,37 (dé chia cho 4
du 1). Nhung sé chinh phuong khong tan cling 2,3,7 . Vay s6 chinh phuong nay tan cung 36.

74. 2n* +3n’+n=2n*-2n+3n’ :2n(n2—1)+3n(n+1):2n(n—1)(n+1)+3n(n+1) chia hét cho
6 vi mdi hang tir chia hét cho 6.

75. a’h—ab’ =a’h-ab—ab’ +ab=h(a’-a)-a(b’-b).

Cac sd a®—a va b®—b déu chia hét cho 6.

Lién hé tai liéu word toan zalo: 039.373.2038 -161-



BOI DUONG PAI SO 8 (HUONG DAN GIAI & PAP AN) Website: tailieumontoan.com

76. a) Goi c4c s6 nguyén d6 1a a va b. Xét hiéu (a3 +b3)—(a+b):(a3 —a)+(b3 —b) chia hét
cho 6. Do d6 néu a+b chia hét cho 6 thi a®+b® chia hét cho 6 thi a+b chia hét cho 6.

b) Xét hiéu (a3 +b® +c3)—(a+b+c) va chang minh rang hiéu dé chia hét cho 6.

77. Néu a*-b® chia hét cho 8 thi (a—b)(a”+ab+b*) chia hét cho 8. Nhung a va b 12 55 I¢
nén a? ab,b? 1256 1&, do d6 a®+ab+b? 1asd Ié. Vay a—b chia hét cho 8.
78. Taco a*+ab+b*=(a—b) +3ab. Néu a’+ab+b* chia hét cho 9 thi ciing chia hét cho 3,

nén (a—b)” chia hét cho 3, suy ra a—b chia hét cho 3 (vi 3 Ia sé nguyén t6). Do d6 (a-b)’
chia hét cho 9.

Theo gia thiét (a—b)’ +3ab chia hét cho 9. Suy ra 3ab chia hét cho 9, do d6 ab chia hét cho

3. Do 3 la s6 nguyén t6 nén trong hai thira s6 a va b, ton tai mot thira s chia hét cho 3 ching
han a chia hét cho 3. Nhung do a—b chia hét cho 3 nén b ciing chia hét cho 3. Vay ab chia
hét cho 9.

79. Céch 1. Goi ba s6 nguyén lién tiép 1a n—1,n,n+1. Ta c6:
(n—1)3+n3+(n+1)3:3n3+6n:3n3—3n+6n+3n:3(n3—n)+9n chia hét cho 9.

Cach 2. Cing bién d6i nhu trén duoc 3n3+6n:3n(n2+2) rdi xét cac truong hop
n=3k,n=3k .

Céach 3. Trong ba sb nguyén lién tiép, c6 mot sb chia hét cho 3, mot sé chia 3 du 1, mot s6
chia 3 du 2. Téng c4c 1ap phuong ctia chling c6 dang (3a)’ +(3b+1)’ +(3c~1)°. Khai trién, ta
thdy tong trén chia hét cho 9.

80. n°-5n®*+4n= n(n4 —5n? +4) = n(n2 —1)(n2 —4) =n(n+1)(n-1)(n+2)(n-2), la tich ciia nam
sb nguyén lién tiép.

Trong nam sd nguyén lién tiép, c6 it nhat hai boi cua 2 (trong d6 c6 mot boi cua 4), mot boi
cta 3, mot boi cua 5. Do d6 tich ciia nim s nguyén lién tiép chia hét cho 8.3.5=120 (vi cac sb
8,3,5 nguyén té cuing nhau déi mot).

81. n°-3n’-n+3=n*(n-3)—-(n-3)=(n-3)(n-1)(n+1).

Thay n=2k+1 (k nguyén) ta dugc (2k—2).2k.(2k+2) hay 8(k-1)k.(k+1), chia hét cho 48
(cha y rang tich caa ba s6 nguyén lién tiép thi chia hét cho 6).

82. Phan tich thanh n(n+4)(n-2)(n+2) roi thay n=2k dugc 16k (k+2)(k-1)(k+1).

Cha y rang tich caia bén sé nguyén lién tiép thi chia hét cho 24.
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83. a) Cach 1: Viét biéu thirc dudi dang
n’>+11n+39 = n? +11n+18+21=(n+9)(n+2)=A

Ta thdy n+9 va n+2 c6 hiéu bang 7 nén ching cung chia hét cho 7, hoac cing khong chia
hét cho 7.

Néu n+9 va n+2cung chia hét cho 7 thi (n+9)(n+2) chia hét cho 49, nhung 21 khéng chia
hét cho 49, nén A khdng chia hét cho 49.

Vay n?+11n+39 khdng chia hét cho 49 véi moi sé nguyén n.

Chu y: Trong bién doi trén, ta dwa biéu thac n?+11n+39 vé dang (n+a)(n+b)+c trong d6
(n—a)-(n+b)=7,a+b=11.

Nhu vay chi can chon a va b sao cho a—b=7,a+b=11. Do d6 tachon a=9,b=2.

Céach 2: Chang minh bang phan ching. Gia st ¢6 sé nguyén n ma n?+11n+39 chia hét cho
49 thi n?+11n+39 chia hét cho 7, do 46 n?+4n+4 hay (n+2)° chia hét cho 7. Suy ra n+2
chia hét cho 7. Vay n=7k -2.

Nhung khi d6 n? +11n+39 = (7k —2)" +11(7k - 2)+39 = 49k® + 49k + 21 khong chia hét cho 49,
Mau thuan.

Vay n?+11n+39 khdng chia hét cho 49 véi moi sé nguyén n.
b) Viét n” +n+1 thanh (n+2)(n-1)+3.
84. Xem bai 43c.

85. a) Pé chung to n*+4 1a hop s, ta chizng minh rang n*+4 phan tich duoc ra tich cua hai
thira s6 16n hon 1. Thém bét 4n? vao biéu thuc, ta duc:

n* +4=(n2 +2n+2)[(n—1)2 +1] Vi n >1, ¢4 hai thira s6 déu 16n hon 1.

b) n*+4k* =(n”+2nk +2k*)(n® - 2nk + 2k*) roi ching minh ring moi thira s6 deu 16n hon 1.
86.a) 2% +1.

b) Dy vao cau a) roi chiing minh rang (1+ab—b*)a*+1 chia hét cho 1+ab.

Do d6 2% +1 chia hét 1+2".5=641.

87.bat 11...1=k thi 9k+1=99..9+1=10"
——— =

n n
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Tacd A=11..122..2=11..1.10"+2.11...1
[ E———— — [S——)

=k.10" + 2k =k (10" +2) =k (9k +1+2)
=3k (3k+1).

Vay A la tich caa hai s6 nguyén lién tiép 33...3 va 33...34.

n n-1

88. Cing dat 11..1=k,

2
Taco k10" +k -2k =k.10" —k =k (10" —1) =k 9k = (3k)’ = (33...3} .

89. Goi sb phai tim 1a xyz (x,y,z nguyén, 1<x<9;0<y,z<9).

Taco xyz=11(x+y+2)

=100x+10y+z =11x+11y +11z

=89x=10z+y

= 89x =7y .

Nhu vay 89x la sé khong qua hai chir s, do d6 x=1,=89,nén z=8,y=9.
S6 phai tim 12 198. Thir lai 198 =11(1+9+8).

90. Goi sb phai tim xxyy (X, ynguyén, 1<x<9,0<y<9.

Taco xxyy =aabb.cc

=1100x+11y =11a.11b.11c

=100x+y =121abc
— x0y =121abc

Nhu vdy xOy chia hét cho 121. Cac boi cua 121 cd ba chic sb Ia
121,242,363, 484,605,726,847,968 trong d6 chi cd s6 605 co chir s6 hang chuc bang 0. Vay
X0y =605. Suy ra abc =5, do d6 trong ba sé a,b,c c6 mot sé bang 5, hai sb kia bang 1.

Thtt lai 6655=11.11.55
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91. a) Ta can viét tich (n+1)(n+2)(n+3)...(2n) thanh mét tich trong d6 c6 n thira s6 2. Viét
tich trén thanh:

1.23..(2n

123..n ) (135 (an-)] 22220,

1.2.3..n

2 24.6..(2n) N 1.2.3..n).2"
Bicu thac M rat gon thanh Q:
1.2.3..n 1.2.3..n

n

Nhu vay (n+1)(n+2)(n+3)...(2n) chia hét cho 2".

Chu y: con cd thé ndi rang tich trén chira dung n thira s6 2 vi biéu thire trong ddu moc 1a tich
cua cac sb 1é nén khong chua thira s6 2 nao.

b) Viét tich (n+1)(n+2)(n+3)...(2n)dudi dang

1.23..(3n

123.n = [147..(3n+1)][2.58...(3n+ Z)JM

1.2.3..n

92. 8.16" —8:8(16” —1) chai hét cho 8.15=120.

93. 100...01=10°"2? +1=100>"" +1 chia hét cho 100+1 (hang dang thizc 9) nén 1a hop sb.
—

v
94. 16" —1 chia hét cho 15 (hang dang thuc 8).

16" —1=16" +1—2 khéng chia hét cho 17, vi 16" +1 chia hét cho 17.

95. 48" =(49-1)" =bs7-1. Vay 48" chiacho 7 du 6.

96. a) Vi moi X, ta 6 (3x—2)" =cox® +¢,x° +...4+¢, cho x=1 dugC 2 =¢, +¢, +...+C
Vay tong cua cac héu sé bang 1024.

97. Néu n=3k thi 2" -1=2%-1=8-1 chia hét cho 7.

Néu n=3k+1 thi 2" —1=2%"-1=2(2% —1)+1 khdng chia hét cho 7.

Néu n=3k+2 thi 2" -1=2%**-1=4(2% -1)+3 khong chia hét cho 7.

Vay 2" -1 chia hét cho 7 khi va chi khi n 1a boi cua 3.

98. Liiy thira cuia 7 sat voi mot s6 boi sb cua 100 13 74 =2401.

Do d6 7 =742 = 49.7* = 49(2400+1)" = 49(bs100+1) = bs100+49 .

Vay 7% tan cung bang 49
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Chuwong 11. PHAN THUC PAI SO

99. x+1.
100. a) Tur bang (a®-1+a)(a*~1-a), mau bang (a’ +a-1)(a*—a-1).

2

Phan thuc bang az+—a—1 , dicu kién a®-a-1#0
a“+a+l

b) Tt bang (a—b)(b-c)(a—c), Mau thudn (a®-b*)(b* —c*)(a® —c?).

1

voi a,b,c khac nhau.
(@tb)(bic)(atc) o C

Phan thirc bang

c) V6i x <0 thi x-1 <0 nén |x—1=1-x,|x|=-x.

Do d6 XY+ X X 1-x—x+x 1-x 1
3x* —4x+1 _3x2—3x—x+1_(1_x)(1_3x)—1_3X.
a 10
) tag 16 ~40eb _Ba(2a-5) 2,5 2375

8a’—24ab  8a(a—3b) 2_3 10_,

101. T 4a® +b? =5ab :>(2a+b)2 =9ab va (2a—b)2 =ab

2
M= fb 2 = (2ab) ~270 _me=tnen m=Ldo m >o0.
4a*-b* (2a-b)(2a+b) 2a+b 9 3

102. a) Khong nén quy ddng mau tit ca ca phan thirc. Nén cong hai phan thie dau, rdi cong
15

tiép vao phan thic tha ba, ...Cudi cliing ta duoc 116—t)16
a —_

b) Mau cua cac phan thic 1an luot 13. Tach mdi phan thire thanh hiéu cua hai phan thuc.

bipsis L L
P03 a+5_a(a+5)'

103. a) Cong ba phan thirc cudi, ta duge F22+40=4a 4b(a+1)-4a

4-p? 4_p?
Thay b=—2— vao biéu thirc trén ta c6 4"’1—_42‘3=0
a+1 4—-b

Vay M =a véi didu kién b=+2,a= -1
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( diéu kién b = +2 cd thé thay bang a;t—% vaa=-2).

, a+x+1) . « L2

b) Rit gon N dugc (+—+) roi thay x=L vao biéu thuc, ta dugc N =
2ax a-1 2(a-1)

Kién a=0,a=1.

(Khi d6 cac diéu kién x # a+x=0,a+x =1 thoa man).

104. Ap dung hing dang thirc

a3+b3+c3—3abc:(a+b+c)(a2+b2 +cz—ab—bc—ca) (xem bai 41a).

Theo dé bai

a’+b*+c®—3abc nén a+b+c=0 hoic a’ +b*+c*—ab—bc—ca=0.

a) Néu a+b+c=0 thi p=2FR b¥c a+c_—
b c c b

=-1.

—a-h
c a
b) Néu a®+b?+c2—ab—bc—ca=0 thi a=b=c (xem bai 25).

Khi do P=(1+1)(1+1)(1+1)=8.

Vay P=-1hoiac P=8.

10x-4 1 3 2
== +

105. 5 =_— )
X*—4X X X+2 XxX-2
106 L -1
' (x—l)(xz—x+1) Xx-1 X*—x+1
107. Tu i+1+1= 1 suy ra bc+ac+ab= 1
a b ¢ a+b+c abc a+b+c

Do d6 (a+b+c)(ab+bc+ca)-abc=0 ().

Dé chung to trong ba sb ab,c c6 hai s6 d6i nhau, ta s& chung minh ring
(a+b)(b+c)(c+a)=0. Hay phan tich vé trai ciia (1) thanh nhan tu.

108. a) Bé chung to trong ba s6 a,b,c c6 mot sé bang tong hai sé kia, ta s& ching minh:
(a+b-c)(a+c—b)(b+c-a)=0.

T gia thiét, ta co (a® +b*—c?)c+(b* +¢* —a’)a+(c” +a* —b” )b = 2abc.

Thém bot 2abc, ta duoc:
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(a®+b?—c® +2ab)c+(b* +c* —a® —2bc)a+(c* +a’ —b* - 2ac)b =0
(a+b+c)(a+b-c)c+(b—c+a)(b-c—-a)a+(c—a+b)(c—a—-b)b=0
Dit a+b—c 1am nhan tir chung & vé tréi, ta dugc:
(a+b-c)(c*~a®+2ab—b*)=0
(a+b-c)(c+a-b)(c-a+h)=0
Suy ra diéu phai chizng minh.
b) Truong hop a+b—c =0 thi phan thic dau bang —1, hai phan thirc sau bang 1.
Tuong tu d6i voi hai trudng hop con lai.
109. Nhan hai vé cia hang dang thiic véi x2 + x+1 va chi y rang

(x2 +x+1)(x2 —x+1): X* +x%+1.

110. bat

o | x<

Y _Z_xs0th x=ak,y=bk,z=ck.
b ¢

Do do:

(x2+y2+22)(a2+b2+cz) _(a2k2+b2k2+czk2)(a2+b2+c2) ) kz(a2+b2+c‘2)2 »
(ax+by +cz)’ ) (ak +b%k +c2k)’ ) k?(a2 +b% +¢?) o

111. bat X_Y_Z_y thi x=ak,y=bk,z=ck.
a b c

Khi d6 xy+xz+yz =abk’ +ack® + bck® =k*(ab+ac +hc). (4)

Tu (1)tacod (a+b+c) =1 hay a’+b? +¢?+2ab+2ac+2bc =1.

Do (2) nén 2ab+2ac+2bc=0 tic la. Thay vao (4) dugc xy+xz+yz=0.

112. Bé céc ba phan thac ¢ mau giéng nhau ( chang han bc+b+1 ), ta nhan ca tir va mau cua

phan thirc thir ba véi b, phan thirc thir nhat véi ¢, bién doi twong tu nhu phan thic thir ba va
cha y rang abc =1.

2Y+27-X 27+2X-y 2X+2y-7

113. bat
a b c

k.

Theo tinh chit cua day ti sé bang nhau:
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_Az+4x-2y Ax+4y-27 -2y-2z+x  9X

k = )
2b 2C -a 2b+2c-a

Tuong tu (do hoan vi vong quanh):

K = 9y o 9z
2c+2a-b’ 2a+2b-c

Vay —~ - ¥ __Z
2b+2c—-a 2c+2a-b 2a+2b-c

114. Vi dang thtrc dang véi moi x,y nén lan luot cho x=1,y=0 va x=0,y =1 vao dang thuc.
115. Tur dang thire da cho, ta co:

X2 y2 Z2 X2+y2+22
St st a2 =0
a~ b® ¢ a“+b"+c

+ + — - _=0.
a? a’+b*+c? b* at+b®+c® ¢ a*+b’+c?

:>Xz(i_;%yz(i_;}zz(i_;j_o
a’ a’+b*+c? b? a’+b®+c? ¢ a’+b*+c? '
Hay chang to ring mdi dau ngodc déu duong.
116. Goi S la dién tich tam giac. Ta cé azﬁ,b:i—s,c:zh—s,
a b c
Nén
(a+b+c)(l+1+£):(a+b+c)[m):(ha+hb+hc).a+b+c:(ha+hb+hc) .t 1
a b c 2S 2S h, h h
4 3
117. Bin dbis =200 s, O

n—2 n-2°

Muén biéu thic c6 gia tri nguyén thi n—2 phai 1a wéc cua 5.

Dap sb: 1:3;7.
2 12
118, xét 14— L _ran+d (04D
n+2n  n*+2n  n(n+2)
Dap sb: 2(n+1).
n+2
2
119 X6t 142 N +3n+2_ (n+1)(n+2)

n®+3n n>+3n n(n+3)
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3(n+1).

Diap sb:
P n+3

112
2n-1 2n+1 (2n-1)(2n+1)’

120. Nhan xét

.12 +i+...+ L =S, trudc hét tinh 2S, Puoc 2n .
1.3 35 57 (2n—1)(2n+1) 2n+1

121. Can tach mdi phan sb & vé trai thanh hiéu cua hai phan sé dé 1am xut hién trong biéu
thirc nhirng s6 hang d6i nhau. D6 1a hiéu cua hai phan sé nao? Ta xét cac hiéu:

1 11 1 ; téng quat t 1
12 23'23 34" k(k-1) k(k+1)

Goi Vé trai cua dang thirc phai chang minh 13 S .

Do t 1 2 nén
k(k-1) k(k+1) (k-1)k(k+1)

2 2 2 2

28 = + + +..+
123 234 345 (n-1)n(n+1)

11,1 1 11

12 23 23 34 45 (n-1)n n(n+1)

1 1 n*+n-2 (n-1)(n+2)

ZE_n(n+1)_2n(n+1) 2n(n+1)

A (n-1)(n+2)
T

122. Ménh dé dang v6i n=1 vi 10-9-1 chia hét cho 27.

Gia sir ménh dé dung v6i n=k, tc 1a 10F —9k —1 chia hét cho 27. Ta c6:
104" -9(k +1)-1=10.10 —9k -10=10(10* -9k -1)+81k chai hét cho 27.
Vay 10" —9n—1 chia hét cho 27 véi moi s6 ty nhién n>1.

Céach khéac: 10"-9n-1=10"-1-9n

=99..9-9n= 9(11...1— n}. Sau d6 chirng minh rang

11...1-n chia hét cho 3
S

n
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(Cha y rang n va sé c6 tong céc chit s6 bang n cd cing s6 du trong phép chia cho 3 ).

123. bang thirc dung voi n=1 vi 1.2 = 1.23 :

Gia sir ding thire ding véi n=k , tac Ia:

S, =1.2+23+..+k(k+1)= k(k+1;(k+2) :

Tacod Sy, =S, +(k+1)(k+2)

_ k(k”:)g(k”) +(k+1)(k+2)

:(k+1)(k+l)(§+l)= (k+1)(k+2)(k+3)

3

Cach khac: S=1.2+23+34+..+n(n+1).

Véi muc dich lam xudt hién trong biéu thuc cac s6 ddi nhau, ta nhan hai vé cua ding thirc voi
3, trong d6 cac thra s6 3 & vé phai duoc viét lan luwot dudi dang cac hiéu
3-0,4-15-2,..,(n-2)-(n-1).

35=1.2(3-0)+2.3(4-1)+3.4(5-2)+...+n(n+1)[ (n+2)-(n-1) |

=1.2.3+2.3.4-1.2.3+3.45-234+..+n(n+1)(n+2)—-(n-1)n(n+1)

=n(n+1)(n+2).
Viy S = n(n +l:)%(n+2).

124. S, =S, +(k+1)[ 3(k +1)-1]
=k?*(k+1)+(k+1)(3k +2)
= (k+1)(k* +3k +2)
=(k+1)"(k +2).

125. Giai tuong ty nhu bai trén.

126. Bai 54, 55. Phai du doan két qua trudc roi ching minh bang quy nap toan hoc.
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Bai 91a. Ménh dé ding v6i n=1 vi 1+1 chia hét cho 2'. Gia st ménh dé ding véi n=Kk tac
la (k +1)(k +2)...(2k) chia hét cho 2“. Ta s& chung minh rang ménh dé dung véi n=k +1,

tic 1a (k +2)(k +3)...[ 2(k +1)] chia hét cho 2.

xét (k+2)(k+3)..(2k)(2k +1)[ 2(k +1) |=2(k +1)(k +2)..(2K)(2k +1) chia hét

cho 2.2% =2, Vay ménh d& dting v6i moi s6 tu nhién n>1.

Chwong III. PHUONG TRINH BAC NHAT MOT AN

127. @) Thay X = 2 vao phuong trinh duoc 15(m+6)—-20=80 do d6 m= % .

b) m=3.

128. Néu nhan hai vé caa phuong trinh v6i mau chung theo dung thir ty cac budc giai phuong
trinh thi rat phuc tap. Ta thdy rang néu cong 1 vao mdi phan thirc thi cac phan thirc déu co tir
bang nhau.

X—+1+1 + X—+1+1 = X—+1+1 + X—+1+1
65 63 61 59
X+66 X+66 Xx+66 Xx+66

= + = +

65 63 61 59

<:>(x+66)(i+1 1 i):0.
65 63 61 59

R6 rang biéu thire trong dau ngoac tha hai khac 0. Do 6 X + 66 = 0.
Phuong trinh c6 mot nghiém duy nhat X = —66.

129. Viét phuong trinh c6 dang:

(315—x j (313—x j (311—x ) (309—x j
+1 |+ +1 |+ +1 |+ +1
101 103 105 107

Pap s6 X =416.

0.

130. Néu a # *2 thi phuong trinh c6 nghiém duy nhat X = >
a-+

Néu a =2 thi phuong trinh c6 nghiém dng véi moi X.

Néu a =—2 thi phuong trinh v nghiém.
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131. Biéu kign a = +4 . Sau khi bién doi duoc: (2a—1)x=4(2a-1).

. 1 .
Neu a=— thi Xx=4.
2
X 1 .. : e
Néu a =— thi phuong trinh nghi¢m ding véi moi X.

132. ng voi a = +1.

133. x=0 vdi a = *b.

134. Trir 1 vao mdi phan thic ¢ vé trai, trir 3 vao vé phai, ta duoc:

(x—a—b—c)(£+l+£j:0.
a b c

/4 1 1 1 . 4
Néu —+ —+=# 0, phuong trinh c6 nghiém duy nhat x=a+b +C.
a C

Néu l + % + 1 =0, phuong trinh c6 nghiém dung v4i moi X.
a C
135. a) —4;5.
3

. 2 .
b) néu a # 0, phuong trinh ¢6 hai nghiém —— va o
a

. 2
Néu a =0, phuong trinh ¢c6 nghiém ——.
136.a) (x—1)(x—2)" =0. Nghi¢m 1 va 2.

b) Néu a # 0, phuong trinh c6 nghiém —, +

| N
wnN

. 2
Néu a =0, phuong trinh c6 nghiém ig.

c) (x+2)(x2 —x+2)=0. Mot nghiém x = —2.

d) bit x—1=a, X+ 2=D thi phuong trinh c6 dang:

Lién hé tai liéu word toan zalo: 039.373.2038 -173-



BOI DUONG PAI SO 8 (HUONG DAN GIAI & PAP AN) Website: tailieumontoan.com

a3+b3—(a+b)3:0
< a’+b’-a’-b*-3ab(a+b)=0<ab(a+b)=0.

1
Xét Xx—1=0; x+2=0; 2x+1=0, phuong trinh ¢6 ba nghiém 1; —-2; 5

137.a) Pat an phu y = X* + X. ta dwoc y* +4y—12=0,nén y, =-6,y, = 2.
Vi Yy =—6 thi X*+X+6=0, vo nghiém.
V6i Yy =2 thi X*+x—2=0 c6 hai nghiém —2 va 1.

b) Nén nhan cac da thiac & vé trai mot cach hop ly 1am xuat hién nhirng biéu thirc chira n nhu
nhau, tir d6 ma dit an phu.

Bién ddi phuong trinh thanh (X + X)(x* + x - 2) = 24,

bt X’ +x—1=Yy taduoc (y+1)(y-1)=24. Do d6 y=15.

Véi y=5tacé X*+Xx—-1=5hay X’ +Xx—-6=0.Suyra X, =-3; X, =2.

Vi y=-5tacd X +X—1=-5 hay x* + X+4=0, vd nghiém.

¢) (X* —9x+14)(X* ~9x+20) =72. Bat X’ ~9X+17 =y taduoC y =+9.

Do d6 X, =1; X, =8.

d) 4 va -8.

¢) Nhan hai vé ciia phuong trinh v6i véi 12 duoc (6x+7)° (6x+8)(6x +6)=72.

bat 6x+7 =Y, duoc Yy ==3. Nghiém —% va —%.

138. a) Thém 16x* vao hai vé ta duoc:
(x2+4) =(4x+1)"
& (X +4+4x+1)(X° +4-4x-1)=0.

Hai nghiém 1 va 3.
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b) (x2 —4x)2 + 2(x2 —4X + 4) =43.

bit x* —4x+4=y(y=0) duoc y, =9; y, =-3 (loai).
Do d6 X, =5,X, =-1.

c)5va3.

d) V6 nghiém.

e) 1;—2;—3.
2

139. @) Thay X =1 vao phuong trinh ta dugc —4m*+4m=0, tic 1a m* —m=0 nén m=0
hoac m=1.

b) Thay m*—~m=0 vao phuong trinh ban dau, dugc X*—7X+6=0. Phuong trinh c6 ba
nghiém: 1 ; 2; -3.

140. Nghiém cta phuong trinh, néu c6, phai théa man didu kien x=0 ( con X* + X+1,
x* —X+1, X* +x* +1 luon ludn duong).

Cha y rang (x2 + x+1)(x2 - x+1) =x*+x*+1.

Sau khi bién doi ta dugc 2x =3. Vay X = 2 la nghiém cua phuong trinh.

141. Sau khi bién dbi ta duoc X* —3x + 2 =0. Phuong trinh c6 nghiém X=1 (gid tri X =2 bj
loai).

142. x =2 véi diéu kien b=0,a+b=0.

143. Néu a =0, phuong trinh ¢6 nghiém dang véi moi X, trir X =0 va x = —10.

Néu a # 0, phuong trinh vo nghiém.

144. Biéu kién cua nghiém, néu cd 1a x = a,x = 3.
Sau khi bién déi ta dugc: 2(a+3)x=(a+3)". (1)

. . a+3 ... : ., a+3 a+3
a) Néu a;t—3th|XzT.Glatnnay|anghlémCﬁaphuongtrinhnéu > #a, >

#3

tec la a = 3.

b) Néu a = —3 phuong trinh (1) c6 dang 0x = 0. Phuong trinh nghiém dang véi moi X # +3.
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Két luan:

. , ‘ a+3
Néu a # £3, phuong trinh c¢6 nghiém duy nhat x = —

Néu a = -3, phuong trinh nghiém dung véi moi x trir X =3,X =—3.
Néu a =3, phuong trinh v6 nghiém.
145. Biéu kién caa nghiém, néu cd, 1a X # +1. Viét phuong trinh duéi dang:

x? 1

Xx—a’x+a=——-—
=1 x°-1

< x—a’x+a=1
<:>(1—a2)x:1—a. (1)

. . 1 e .1 X
Néu a# z1 thi x=——. Giatri nay langhiémnéu —— =1, tecla a=0,a = -2.
l+a l1+a

Néu a =1, phuong trinh (1) c6 dang 0Ox =0, trinh nghiém dang véi moi X = 1.
Néu a =—1, phuong trinh (1) c6 dang 0X = 2,v0 nghiém.
Vay mudn phuong trinh da cho c6 nghiém duy nhatthi a=+1, a=0,a= 2.

146. Goi X la két qua mot sb sau khi thay doi. Ta c6 phuong trinh:
X
(x—2)+(x+ 2)+§+ 2x = 45. Ta dugc x =10.

Cé4c s ban dau 1a 8:12:5:20.

147. Goi sb phai tim 1a abcde = x. Ta co

abcdel =31abcde
< 10x+1= 3(100000 + x)
& X =42857.

148. Goi van toc dy dinh di AB 1a x ( km/h). Ta c6 phuong trinh:

30 . 30 _60
X+10 Xx-6 X

Ta dugc X =30. Thoi gian 6 t6 du dinh di AB la: 60:30=2 ( gio)
149. 5 gio va 10 gio.
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150. a) Goi thoi gian nudc chay vao tir 10 bé can dén lic mic nudc ngang chd dat voi chay ra
la x gio.

L 1 2 .,

Trong 1 gio voi chay vao dugc:  —=— bé.
15 3

e 2 1 .,

Trong 1 gio voi chay ra dugc: 3 2= 3 bé
e e s . s R . 2 1 1 ;

Néu mao ca hai voi, lugng nudc chay vao bé trong 1 gio duoc: 373 = 3 bé.
Trong X gio dau, chi cé voi chay vao lam viéc nén lugng nudc chay vao bé la: §X bé

Trong 2 gio 42 phat — x gio (tac 2, 7 — X gio ) con lai, ca hai voi lam viéc nén lugng nudc

chay vao bé Ia: %(2,7—x).

Ta c6 phuong trinh: %X + %(2,7 - X) =1.

Do d6 x=0,3.
Thoi gian nudc chay vao tir luc bé can dén ldc muc nuée ngang chd dit voi chay ra 1a 0,3 gio.
b) Theo d& bai, néu riéng voi chay vao lam viéc trong 1, 5 gio thi muc nude cao 2m. Vay néu

m03 _ o am.

riéng voi chay vao lam viéc trong 0, 3 gio thi muc nudce cao:

Khoang cach tir chd dat voi chay ra dén day bé 12 0, 4m.

151. 2400 qua.
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Chuwong IV. BAT PHUONG TRINH BAC NHAT MOQT AN

152. Xét hi¢u

2
>0.

a’+b® (a+b 2_2(a2+b2)—(a2+2ab+b2)_a2_2ab+b2 _(a-b)

2 _( 2 j - 4 T4 4
153. X6t hicu (a10 + bl")(a2 + bz) —(a8 + bg)(a“ + b“) rdi phan tich thanh nhan tir duoc
azbz(a2 - bz)z(a4 +a’h? + b“) > 0.

2
1) 3
154. Tt duong vi @ +a+1:(a+5j +Z>O’

2
Mau duong vi az—a+1=(a—%j +%>O.

155. Tac6 a° +b* > 2ab,b* + c® > 2bc,c® +a® > 2ac. Cong tirng vé cac bat ding thic trén.
156. Cach 1. Xét hiéu hai vé

a®+b*+c?+3-2(a+b+c)=(a-1) +(b-1) +(c-1)".

Céach 2. Cong tirng vé cac bat ding thire

a?+1>2a, b?+1>2b,c*+1> 2c.

157. Xét hiéu i— :b—_a ma b—a>0,ab>0.
a ab

ol

158.a) Cach 1. Tr a+b =1 suyra (a+b)2 =1hay a’ +2ab+b* =1(1).

Tir (a—b)2 >0 suyraa’+2ab+b’>0 (2).

Cong cac vé tuong Gng cua (1) va (2) taco 2(a2 + b2) >1 nén a’ +b? 2%.
: 2 , 1

Xay ra dang thac < a=Db =5

Cach 2. bat a:%+x thi b:l—a:%—x.
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2 2
Khidé a®+b% = i+x + 1—x :2x2+12£.
2 2 2 2

: 1
Xay ra dang thac <:>X:0<:>a:b:§.

b) bat a:3+x,b:1+ y,c=1+z.
3 3 3

Doa+b+c=1nén x+y+z=0.

2 2 2
et a2 +b2+¢? = Tax| + 1+y NEN
3 3 3

12 L, 12 , 12
==X+ X ==Y+ Y A+—+—=Z+2
9 3 9 3 9 3

:1+g(x+ y+z)+x*+y*+2°
3 3
:E+x2+y2+2221.
3 3
: S 1
Xay ra dang thac <:>x=y:z:0<:>a:b:c:§.

1
:H+Xn.

n

g 1 1
C)Dat 31=H+X1,az :H+X2,...,a

Do a +a,+..+a,=1nén X +X, +..+ X, =0.

Sau d6 giai tuong ty nhu cau b)

d) Giai twong tu nhu céu c)

159. Binh phuong hai vé cia a+b > 2 (vi hai vé déu duong)

Ta duoc a° +2ab+b* >4 (1)
Mit khac (a—b)” >0 nén a®—2ab+b?>0. (2)
Cong cac vé tuong tng cua (1)va (2).

—Y ysi x+y>0.
X+ Y

160. Nhan tir va mau cua
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161. BAt déng thic phai chimg minh twong duong véi (a+b)” < (1+ab)”.
Xéthigu: (1+ab)” —(a+b)’ =1+a*® —a’ —b? =(1—a2)(1—b2).
Do |a| <1, |b| <1nén a’<1,b’<1, suyra
(1-a%)(1-b%)>o0.
Vay (a+b)2 <(1+ ab)z, do do6 |a+b|<[L+ab|.
162. Xét (x—l)(x—3)(x—4)(x—6)+9:(x2 —7x+6)(x2 —7x+12)+9= A.
Pat x> -7x+9=y thi A=(y-3)(y+3)+9=y*>0.
163. 4a(a+b)(a+1)(a+b+1)+b’=4(a*+ab+a)(a’ +ab+a+h)+b’.
Pat a” +ab +a=m rdi bién ddi biéu thirc thanh binh phuong cia mot da thic.
164. Goi A=x2 — x> +x* —x+1.
Céch 1. Xét X 21 vaviét A dusi dang X° (x° —1)+ x(x—1)+1.
Xét X <1 vaviét A duéi dang x° + xz(l—x3)+(1—x).
Céch 2. 2A=2x"—2x° - 2x* - 2X + 2:(x4 —x)2 +(x=2)" +x*+1>0.
165. a, b, ¢ 1a d6 dai ba canh cua mét tam giac goi cho ta céc bat dang thic
a+b>c,c+a>b,c+b>a.
Xét hieu4a’b? —(a2 +b% - CZ)2 , phan tich thanh nhan tir va st dung céc bat diang thic trén.
166. Xét hiéu
a(b—c) +b(c—a) +c(a+b) —a*-b* ¢’
= a[(b —c) - a2]+ b[(c ~a)’ —bz] +c[(a+b)2 —cz]

réi phan tich thanh nhan tu.
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>0 vi ab>0.

2 2 _h)?
167. ) (EJFE)—Z:a +b*—2ab _(a-b)
b a ab ab

Xay ra dang thuc < a=b.

tnx&(a+b+Q(§+%+%j

a a b b ¢ ¢
=1+—+—+—+1+—+—+—+1
c a cC a

(a bj (a cj (b cj
=3+| —+—|+| —F+—|+| —F+—|.
b a cC a c b
a ¢ b c

a b
Do a,b,c duong néntheo cdua)taco —+—>2, —+—2>2, —+—2>2,
a C a C

Ibdé(a+b+®(§+%+%)2&

Xay ra dang thic < a=b, b=c,c=a<a=b=c.

¢) Trong bt dang thuc (a+b+c)(£+%+£j >9voi a,b,c>0(caub).
a C

thay a=y+12z, b=X+2, c=Xx+Y tadugc:

4x+y+z{ 1 + 1 + 1 j29
y+Z X+Z X+Yy

1 1

5 F:
= (x+y+12) + + >
y+zZ X+ Xx+y) 2

x+y+z+x+y+z+x+y+z 9

>
y+2 X+ 2 X+Yy 2
= +1+ y +1+ . +12g
y+2 X+Z X+Yy 2
= X Y ZE.
y+zZ X+2 X+y 2

Xayradangthic y+zZ=X+Z=X+y< X=y=1
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168. Cach 1. bat 2—12+3—12+%+...+i2:A.
n

bé chiang minh A <1, ta xét mot biéu thuc trung gian B sao cho A< B <1 va biéu thic B
c6 thé rt gon dé dang. Ta thay:
1 1 1 1 1 1 1 1

Bl Sl S S
2 12'3 234 34" 'n’ (n-1)n

Lot 1=l g emvidu 29)
4 n-1 n n

11 1 11
1 2 2 3 3

Tir d6 suy ra diéu phai chitng minh.

Céch 2. Chon biéu thirc trung gian

1 1 1
ot

+ + + thi A< B.
221 3P¥-1 4*-1 n®-1

\ 1 1 1 1
ConB=—+—+—+...+
1.3 24 35 (n-1)(n+1)

1 1 1 1 11 1 1
=—|l-—F+———F A ——
2 3 2 4 3 5 n-1 n+1

1 1 1 1 1
=—|l+—+. . +——=——- -

( 2 n-1 3 4 n—lj
1 1 12 3
=—|l+—————|<=——=—

2 2 n n+l) 23 4

3
Vay A<—.
ay 4

169. Néu hon biéu thuc trung gian 1a

1 1 1
4
1.2 34 56 (2n-1)2n

thi rat gon rat kho.

Céchl.DatA=i2+i2+i2+...+ 12.
2° 4" 6 (2n)

Chon biéu thtc trung gian
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1 + 1 + 1 it ————
-1 4-1 6°-1 " (2n)-1

. D& thiy A< B, con

1 1 1 1 n
ot =
1.3 35 57 (2n—1)(2n +1) 2n +

1 ( xem bai 120).

Vay A< .n_1
2n+1 2n 2
1 1 1 1

Cach2. A=—+—+—+...+ )
22 42 62 (Zn)Z

1 1 1

I A A

22 22 3 n?
Theo bai 168 thi 1+%+3—12+...+i2<1.
n
Do do A<£(1+1):£.
4 2

Chu y: c6 thé giai cac bai 168, 169 bang phuong phap quy nap todn hoc.

170. a) Tur a+b+c>£+%+l voi a,b,c>0.
a C

Taco: abc(a+b+c)>bc+ac+ab(1).
Xét (a—1)(b-1)(c-1)=abc—ab—bc-ca+a+b+c-1
=(a+b+c)—(ab+bc+ca)>0 do (1).

b) Xét (a—1)(b—1)(c—1) duong nén sb thira s6 am chin, tuc la trong cac so
a—1,b—1,¢—1 c6 mot s duong hoic ba sé duong.

Truong hop a—1,b—1,¢—1déu duong thi a>1,b>1,¢>1 nén abc >1, trai véi gia
thiét abc =1. Vay trong cac sé6 a—1,b—1,¢—1 chi c6 mot s6 duong, con hai s am, tac 1a
trong ba s a,b, ¢ c¢6 mot s6 16n hon 1, hai s6 nhé hon 1.

171. a) Chl y rang
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a3+b3+c3—3abc:%(a+b+c)[(a—b)2+(b—c)2+(c—a)2}

b) Ta co:

V1 hai vé cua bat dang thire trén déu khdng &m nén nhan ting vé ta duoc
[(a+b)(b+c)(c+ a)]2 >[8abc]’.

Vi cac biéu thirc trong ddu ngodc vudng déu khdng &m nén
(a+b)(b+c)(c+a)=8abc.

c) Chuyring (a+b+ c)3 =a’+b’+c’+3abc(a+b)(b+c)(c+a) (xem bai 41).

172. a) V&i moi x ta co:

(ax—b)" >0=a’x* —2abx+b2 >0

(a,x—b,)" >0= ax* - 2a,b,x +b? >0

2
(a,x—h,) 20=a’x*-2a,bx+b: >0
Cong cac vé tuong (ing caa cac bat ding thie trén ta duoc:

(af +a’ +...+a§)x2 —2(ab, +a,b, +...+anbn)x+(b12 +b2 4+ + an)ZO.

Tuc la AX* —2Cx+B>0 (1)
b) Vi (1) ding v6i moi x nén thay x = Vo (1) ta dugc:

2 2
AC—Z—ZC—+BEO
A A

2 2
=& gL
A A
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=C?+AB>2C*(vi A>0)
= AB >C?,

Xdy ra dang thtc khi va chi khi ax=b,a,x="h,,..,a x=b

b, _b, _

X b . x s . .
Tac la — ...=— (.quy udc néu mau bang 0 thi tir bang 0).
8 &, a,

n

Chuy: BAat dang thire trén duoc goi 1a bat dang thirc Svac — Bu — nhi —a — cop — xki.
C6 thé chitng minh bt dang thirc nay bang phuong phap quy nap toan hoc.

173. Gia sir 2'°% viét trong hé thap phan cé x chit s6. S6 nho nhit cé x chir s6 14 10°7, s6 nho
nhat c6 X +1 chix sé 1a 10”. Do do: 1071 <2 <10* (1)

Gia st 5% coy chits6. Taco: 107 < 5% <10Y (2)

A n1982 1982 <AL 1:a = A 3 A L ~ A A
S6 277,57 viét lién tiép tao thanh s6 c6 X+ Yy chit so. Ta can tim X+ Yy
Nhan tirng vé cua (1) va (2) ( vi hai vé déu duong ta duoc ):

10*1.10¥" < 2% 5% <10%.10"
= X+Yy—-2<1982<x+Y.

Vi X+ Yy nguyén nén 1982 = x+y—1. Do d6 x+y =1983
Vay viét lién tiép két qua cua cac s6 2% 5% ta duoc s6 c6 1983 chir sb.
174. B4t dang thae dung véi n=5 vi 2° > 5°
Gia sir 2 >k? voi k >5. Tasé chang minh 24 > (k +1)2.
Xét 2 — (k +1)2
=22 —K? -2k -1>2k* —k* -2k -1 (2 >k’)
=k?-2k-1=(k-1)"-2>0 (k>5)

b) Bat dang thirc dang véi N=2 vi S, = ! > E
12 24
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. C _ . 13 _ e .
Gia st bat dang thue dang v6i n=k tac la S, >§. Ta s& chirng minh bat dang thuc véi

n=k+1,tacla Sk+1>E.
24
Taco Sk:—1 +—1 + L. B

e — >,
k+1 k+2 2k 24

1 1 1
.+
k+2 k+3 2(k+1)

Sk+1 =

1 1 1 1

o 1 0.
0do S, K 2k+1+2k+2 k+1 2(k+1)(2k+1)>

13 13
SuyraS,..>S ,maS, >—.Vvay S, . >—.
y k1 = Ok Y ay O Y

175.a) A=2(x~5)" +3>3.Dodé minA=3 < x=5.

2
b) B:Z(x+§j —12—1. Do d6 minB:—E@x:—E.
4 8 8 8 4

2
c) C:—S(x+gj +g§g.Dodé maxC=g<:>x=—g.
5 5 5 5 5

X+2)°
176. a) Rut gon A:( 5 )
X°+4

.Dodd minA=0< x=-2.

b) B = 12 T~ s - 12
2X—X" =4  X*=2x+4 (x—l) +3

Taco (x—1)220:>(x—1)2+323

1 1 1 1
= ——<S=- 2=
(x-1)"+3 3 (x-1)"+3 3
minB:_—1<:>x:1.
3
2
c)C:3X2+6X+10:3+2;=3+;2
X°+2X+3 X~ +2X+3 (x+1) +2
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maxC =35 x=-1.

2_
oaxdl g 201 4 oyiyrueiy=t

177.a) Cach 1. A= .
X X X X

Taco A=(y—1)"+3>3,dodé mnA=3= y=1c x=1.

Cach 2. A=

2 2 2 _1)\?
4x° —2x+1_3x" +X 2x+1:3+(x l) >3,

NG NG X

minA=3 < x=1.

2x+1 2 1 2 . 1
T =—t+—=2Yy+ Yy V6 y=—

b) Cach 1. B = .
X X X X

B=(y+1) ~1>-1, dodé mnB=-1y=-1e x=-1.

x+1) = x?2 2
cach 2, B 2XF1_(x+1) :(”1) _1>-1,

x? x> X

minB=-1< x=-1.

c) minC=%<:>x:3.

d) maxD:%<:>x:1.

2 2
178.0) A=SX 14 _3XCHD+2 5, 2 35
X°+4 X°+4 X°+4

maxA=35 < x=0

2 _ 2 _ _1)\2
b) B:22x+1:x +2 2x +2X 1:1_(x2 1) <1
X“+2 X +2 X°+4
maxB=1 < x=1
179.a) minA=3<2<x<5
b) B = (x* +5x+6)(x* +5x—6) = (x* +5%)* —36 > -36

MinB = -36 < x* +5x=0 < X(X+5) =0 < x, =0;X, = -5
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c) C=(x*—x+1)?%, Chayrang x> —x+1>0nén (x> —x+1)° < (X’ —x+1) .

1
S X==
2

min C:i@x:1
16 2

Chay rang C = (x* — x+1)® > Onhung gié tri C = 0khéng dat duoc.

d) D=(x-1*+(y+2)°>0

MnD=0< x=Ly=-2

180. Cong tirng Vé cac dang thirc x + 5y = 21va 2x + 3z = 51,

Taduoc 3(X +y +z) + 2y = 72.Nhuvay 3(x +y + z) I6nnhit< 2y nhé nhat.
Vi y>0nén 2y nho nhatbing0< y = 0.Khido x = 21,z = 3

3(x + y +2z)lén nhat bang 72

Vay X +y +z lén nhat bang 24< x =21,y =0,z =3

181. a) Xét hang dang thuc 4xy = (x+y)* —(x—y)*. Néu x + y = k (hang sb) thi

4xy =k* —(x-y)*<k?

2

Vay xy l6n nhat bang kahi X =y

b) A = x*(16—x*). Hai s6 x° va 16 — x® c0 téng khong doi (bang 16) nén cé gié tri 16n nhat
khi ching bang nhau. Giai phuong trinh x* =16 — x°, ta duoc x = 2.

Vay véi x =2 thi A dat gi4 tri 16n nhat bang 64.

182. a) Xét hang dang thuc (x+ y)® = (x—y)* +4xy . Néu xy = k (hang s) thi (x+Yy)? >4k

Vix,y>0nén x + ynho nhit <> (x+y)? nho nhat < x =y,

2
b) B=4X +1=4X+£.Véi X > 0thi 4x va 1 la hai s6 duong, tich cua ching bang 4,
X X X
A 2: o , . e Tt s e 1 , 1 1 .
khong doi. Do d@6 tong cua chdng nho nhat khi va chi khi 4x = — & x :Z<:> X:E (vi
X
x > 0)

c) Céach 1: Viét biéu thuc di cho thanh
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—+5+—=5+| =+

x* +15x+16 _ X 16 (x Ej
3X 3 3X 3 3X

Sau d6 1ap luan nhu cau b)

x> +15x+16  x*—8x+16+23x _ (x—4)° +§

Cach 2: Viét biéu thirc di cho thanh
3x 3X 3X 3

p— 2 9
Vi 3x > 0nén (X34) >0 (xay ra dang thtrc khi va chi khi x = 4)
X

Tir d6 gia tri nho nhat cua biéu thire bang ?khi vachikhi x = 4

2 2
X_+8Xx+16+7X _ (X+4)” 7 5 s luan gia tri nho nhat
3x 3X 3

Chu y: Néu viét biéu thirc thanh
cua bieu thuc bang gkhl X = -4thi khong ding, vi dé bai cho x>0

183. Ap dung két qua cua céc bai 181, 182.

184. Goi d6 dai hai canh cuaa hinh chir nhat vuéng goc véi mat tuong la x (mét), canh song
song véi mat twong dai 40 — 2x(met)

Tim gia tri 16n nhat cia S = X.(40 —2x) duoc:
MaxS = 200< x =10

Hinh chir nhat c6 dién tich 16n nhat bang 200m? khi chiéu rong bang 10m, chiéu dai bang
20m.

185. Goi d6 dai cac phan bi chia ra la x, y, z (cm) thi dién tich cac hinh vudng tuong @ng la
X2, y?, 2% (cm®)

Taco: x +y +z =12

Can tim gid tri nho nhat caa x* + y? + z° (xem bai 158d )

186. Goi s6 ¢ hai chit s6 12 ab (1<a<9;0<b<9)

Ti sb gitra s6 d6 véi téng cé4c chir s6 cua nd bang:
_10a+b _a+b+9a 9a

Sl =l

9
a+b a+b a+b 1.0
a

k
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I6n nhat < 1+ b nho nhat <:>E nho nhite b=0,a 20
a a

a) k 16n nhat <

9
1+9
a

Vay k 16n nhat khi s6 c6 hai chir s6 1a 10, 20, 30, ... 90. Lic d6 ti s6 k bang 10.

. b .
b) Tuwong tu nhu trén, k nho nhat & —Iénnhat & b = 9, a =1.
a

S6 phai tim 12 19, ti s6 k bang 19:(1+ 9)=1,9

187. a) A:i VoI X # -2
X+ 2

A > O©L>O va X#-2<X >-2
X+2

b) B=- VoI X # -2

X+ 2
B<0esx >2

a+b
a-b

188. Néu a > bthi x>

a+b
a-b

Néu a < bthi x<

Néu a = bthi Ox > 2b, nghiém dung véi moi x néu b < 0, vd nghiém néu b >0
189. Do a > 1nén nhan hai vé cua bat phuong trinh vé6i s6 duong a, ta duoc:
x+a’>ax+ao x—ax>a - a° < x(1-a)>all-a) o x<a(vil - a < 0)
190. Nhan hai vé cua bat phuong trinh véi s duong(a—1)(a+1)

Pap s6 x >1

191. Piéu Kkién dé bat phuong trinh c6 nghia 1a a = 0

O bai nay ciing khong nén nhan hai vé ciia bat phuong trinh véi a vi phai xét hai trudng hop
a > 0va a < 0. Nén viét bat phuong trinh di cho thanh:

(a+1)x+x—l>£<:>(a+2)x>g
a a a

Néu a < 2thi x>
a(a+2)
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Néu a >2 (a=0)thi x<

a(a+2)
Néu a = 2thi bat phwong trinh nghiém dung véi moi x.
192.a) 3<x<4; b) x>5

3X+7

193. a) Giai bat phuong trinh 0 < —x<1 Vvéix lasé nguyén, ta dugc: —g< X Sg va
XxeZ,dodo x=0
b) x =1

3x+1

¢) Giai bat phuong trinh 0 < —(2x-1 <1 Mvsi 2x —1eZ (2)

Nghiém cua (1) la E< xsg. Tur d6 —§<2x—1sE
7 7 7 7

Do (2)nén 2x-1 = 0. Vay x:%

194, x=-2

195. Cach 1: hai s6 c6 gi4 tri tuyét déi bang nhau khi ching bang nhau hoic d6i nhau. Xét hai
treong hop:

X+3=5-X,dugc x =1

X+3=Xx-5, vd nghiém

Vay phuong trinh c6 nghiém duy nhat x = 1.

Céch 2: Vi hai vé khong 4m nén binh phuong hai vé ta duoc:

X2 +6X+9=25-10x+ x> < 16x=16 < x =1

196.x=—E
2

1 3

197. X, =——=;X, =—

WETRTS
198. x=2

199. Xét cdc khoang x< 1;1<x<2;2<x<3;x>3
Nghiém cta phuong trinh 1a 1< x<2;x=5

200. a) Giai—7<2x+3<7,dugc 5 < x <2
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b) Giai—x < 2x -3 < X, dugc 1< x< 3

201. a) Giai 2x—3>5 hoic2x—3<-5.Papsbd x > 4: x <1.

b) x> 7; x<E
3

202. X< —

203. x< 0;x < 6

204. 4<x<9
205. -5<x<0

X+12

<0.Papsd: —12<x<-2
X+2

206. Pua vé dang

207. x<4; x > 2

PHAN DPE THI
208. P=7377 =7 =7 78Sk =31) = (7 .7°ma 7* = 2401nén (74)ktan cling
bang 1. Con 7° = 343tan cuing bang 3. Do d6 P co tan clng bang 3.
209. Céch 1:

2+ y2X—y) =X =22+ 2xy -y =X =27 (X =2xy + Y) =2 (XY’ = (z+ x—=Y) (2= X+Y)

Do d6 biéu thirc chia hétcho x — y + z
Cach2: 22+ y(2x—y)—x" =22+ 2xy - y* = X°

2+ 2xy -y = x° X=-Yy+1

7’ +X2-yz z+y - X

2Xy — Y2 —X> = X2+ yz

Xy — y? +yz

Xy — X +XZ

T oxy=x + X2
0

Do d6 biéu thirc z° + y(2x—y) —x* chiahétcho x — y + z
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210. Chia da thic x*+ax*+bx+ccho (x—3) duoc thuong 1a x + 9 vi con du
ax® +54x* +bx —216x + 243 +c¢

Muén cho da thirc x*+ax?+bx+c chia hét cho (x-3)°thi sé du phi bang 0, tac la
x*(a+54) + x(b — 216) + 243+ ¢ = 0 v&i moi x. Tir d6 suy ra

a +54 =0 haya = —-54
b —216 = Ohay b = 216
243 + ¢ = Ohay ¢ = —243

211. Thyc hién phép chia:

x*—3x* -3x-1 X* +x+1
X3+ x2+ X X—4
—4x* —4x-1
C _AX—4x-4
3

Suy ra gia tri caa x°®—3x*—3x—1 chia hét cho gia tri cua x*>+x+1, khi 3 chia hét cho
x>+ x+1Do d6: x* +x+1= £3 hoiac x* +x+1= +1

2
Bién doi x2+x+1:(x+%j +%,suy ra X2 +x+1>0 vdi moi x

Vay loai truong hop x>+ x+1=-3va x* +x+1= -1

a) T xX*+x+1=3,suyra x’+x—2=0Do d6 X*+x-2=(x-1)(x+2)=0 Vay x =1
hoac x =-2.

b) Tur x> +x+1=1,suyra x’+x=0< x(x+1)=0%.Vay x = Ohoic x =1.

c) Traloicd4giatringuyéncuax: x =1, x =0; x =-2

212. a* +8a®+14a®> —-8a-15

—a'+8a’+16a° —a°-8a-16—a°+1
=(a* +8a’+16a”) —(a’ +8a+16) —(a*—1)
=(a’+4a)’ - (a+4)"-(a*-1)
=a’(a+4)°—(a+4)*-(a*-1)
=(a+4)*(@*-1)-(a’-1)

=@’ -1)[(a+4)* 1]
=(a-1(a+1)(a+3)(a+5)
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213. Truéc hét phan tich da thirc da cho thanh nhén tu:

(a?+3a+1) ~1=(a’+3a+1+1)(a’ +3a+1-1)
=(a*+3a+2)(a’*+3a)
=(a+2)(a+D(a+3)a
=a(a+l(a+2)(a+3)
Nhu vay da thire dd cho 1a mét tich cua bbn sé tu nhién lién tiép.
Ta biét rang:

a) Trong ba sb ty nhién lién tiép 4t c6 mot s chia hét cho 3, vay da thic da cho chia hét
cho 3.

b) Trong bén s ty nhién lién tiép bao gio ciing c6 hai sb chin lién tiép nén mot trong hai
s6 chia hét cho 2 va sb con lai s& chia hét cho 4, vay da thirc d cho chia hét cho 8.

¢) Nhung (3, 8)=1 nén tich ctia bon sé v nhién lién tiép ludn ludn chia hét cho 24, do d6

(a2 +3a+1)2 —1 chia hét cho 24.
214.Goi hai s 11a 2p +1va 2q+1véi p, q 1a hai s6 nguyén.

Ta phai chung minh (2p +1)2 —(2q+1)*chia hét cho 8.
Thuc vay:
(2p+1)° —(2q+1)* =4p* +4p+1-4q*> —4q-1=4p(p+1) - 4q(q+1)
p(p+1)ciing nhu q(q+1)Iatich cia hai sé nguyén lién tiép nén chia hét cho 2.
Vay 4p(p+1)va 4q(q-+1)chia hét cho 8 va biéu thire da cho chia hét cho 8

215.Taco: 10" -1=99...9

nchdd soa

Vay 10" +18n—-1= 99..9 +9.2n

n chdd soa

=9.(11...1 +.2n)
—

n chdd soa

Tich nay chia hét cho 9 vi mot thira sé 12 9. can ching minh tong trong ngoac chia hét cho
3. Bién d6i tong trong ngoic:
11..1 +2n=11...1 —n+3n

— )
n chdd soa n chod soa
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S6 n va sb ¢o tong chir s6 bang n ¢6 ciing s6 du trong phép chia cho 3 (theo dau hiéu chia
hét cho 3) nén 11...1 —n chia hét cho 3.

n chod soa

Vay 10" +18n —1chia hét cho 27
216.Bang cach thém, bét hang tu c6:

m=a‘+4a’+4-4a’ =(a*+2)* —(2a)*
=(a*+2a+2)(a’-2a+2)

= [(a+1)2 +1][(a—1)2 +1]

Gié tri nho nhat cua thira s6 th nhat 1a 1 néu a = -1, gia tri nho nhat cua thira s thir hai la
1 néu a =1. Con trong tat ca cac truong hop khéc thi tich 16n hon 1.

Vay ta c6 thé noi rang ngoai truong hop a =1va a =—1 (khi d6 m=>5) thi m c¢6 thé phan
tich thanh tich cua hai thira s6 16n hon 1, cho nén m khong thé 1a sé nguyén té.

217.25n* +50n° —n® —2n =n(25n° +50n° —n—2)
=n(n+2)(25n* —1) = n(n + 2)24n° + n(n + 2)(n* -1)
=24n°(n+2)+ (n=Dn(n+1)(n+2)

Biéu thuc cudi cling nay c6 s hang thir nhét chia hét cho 24. Con sb hang thir hai 1a tich cua
bén sb nguyén lién tiép phai chia hét cho 1. 2. 3. 4 =24

Viy da thirc 25n* +50n° —n? —2n chia hét cho 24.
218. Nhom nam sb hang roi dat thira sé chung cua tirng nhom:
204+ 2242 422

=1+2+2°4+2° 4+ 2" +2°(14+2+2° + 22 + 2 + 2221+ 2+ 2° + 2° + 29) +
e 220042422420+ 29)

=(1+2+22+22+2Y)(1+2° + 252 ...+ 25

=31.(1+2° +2°%2 4.+ 2°0"D)

Vay 2° 422422 4.4+ 23 4+ 252 4 25" chia hét cho 31

219. Truéc hét phan tich da thirc da cho: a° —b® = (a* ~b®)| (a® —b%)* +3a’h’ |
Vi a va b khéng chia hét cho 3, cho nén:
a=3pxlb=3g+1l

a’=3p +Lb* =30 +1
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ta thay rang ca hai thtra s6 déu chia hét cho 3 nén tich chia hét cho 9.

Vay a va b khong chia hét cho 3 thi a® —b°® chia hét cho 9

220. Truéc hét, ta bién ddi da thice da cho:

Dua vao tinh chat chia hét ciia mot tong cho mét s, ta can ching minh (a+1)(4a-1)

ciing chia hét cho 6. Pat A= (a+1)(4a-1)

- Néu a =2k thi A = (2k +1)(8k —1)Ca hai thira s6 cua A déu I¢é nén tich cling 1¢. Mot s6
Ié khdng chia hét cho 6 nén A khong chia hét cho 6.

- Néu a =3kthi A = (3k+1)(12k —1) =36k’ + 9k —1. Ta thy 36k* chia hét cho 6, nhung
9k-1 khdng chia hét cho 6. Vay A khdng chia hét cho 6.

-Néu a = 6k +1thi A=(6k+2)(24k+3)=144k*+66k +6. Cac s6 hang cua A chia hét
cho 6 nén A chia hét cho 6.

-Néu a = 6k —1thi A=6k(24k—5). C6 mét thira sb chia hét cho 6 nén A chia hét cho
6.

Vay 4a®+3a+5chi chia hét cho 6 néu a 1a mot s6 nguyén khong chia hét cho 2 va ciing
khong chia hét cho 3.

221. Gia st duoc, ta goi s6 1& bat ki 1a 2a +1va co:
2(2a+1) =b*—c? = (b +c)(b—c) véi b, ¢ 1a nhitng s6 nguyén

Ta thdy 2(2a+1)chia hét cho 2 nhung khong chia hét cho 4 do d6 (b+c)(b—c) chia hét

cho 2 nhung khong chia hét cho 4 (1)

¥ Néu b va c 1a nhitng s6 chan thi (b+c), (b—c)chin, do d6 (b+c)(b—c) cling chin va
chia hét cho 4, diéu nay mau thuin vai (1)

b) Néu b chin, ¢ 1& (hoic nguoc lai) thi (b - c), (b—c)l¢, do @6 (b+c)(b—c)le va khdng
chia hét cho 2. Biéu nay mau thuin vai (1)

c) Néu b va c la nhiing s6 1€ thi (b+c), (b—c)chin va (b+c)(b—c)chi hét cho 4. Diéu
nay mau thuan véi (1)

Vay hai lan caa mot s6 1é bat ki khdng thé 13 hiéu binh phuong cta hai s6 nguyeén.

222. Giai twong ty bai 22. Pap s6 8;9;10

223. Giai tuong tu bai 72.

224. S6 tan cung bang 5 ¢6 dang 10a + 5 (a la sb thuc)
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Xétn? = (10a +5)2 =100a2 +100a + 25 =100a(a +1) + 25

Vay n? tan cing bang 25, con sé tram 1a sb chén vi a(a+1) 1a tich caa hai s6 nguyén lién
tiép, nén n? khdng thé tan cung bang 125.

225. Goi hai sé do laavab, tacd a + b chia hét cho 3.

Taco a’+b®=(a+b)(@’ —ab+b?)

=(a+b) <| (a®+2ab+b?)—3ab]

=(a+b)[ (a+b)*-3ab |

Chia hét cho 9.

226. a) Dap sb:

b) Pap s6:

227.. P=[(a’ +b’) +(c* +d*) - 2(ac +bd) | (a* +b*) - (ad +—bc)’
=(a® +b*)* —2(a’* +b*)(ac +bd) + (c* + d?)(a® + b*) — (ad —bc)?
Bién ddi hai hang ttr cudi thanh (ac + bd)?, do do:

P=[(a’ +b?)~2ac+bd)| =(a’+b? —ac—bd)’

Bién ddi hai hang ttr cudi thanh (ac + bd)?, do do:

228.Taco: (x +y)' =x*+ y*+ 3xy(x+y)nén:
1=a+3xy:>xy:1_Ta

x5+y5=x5+y5+x2y3+x3y2—x2y3—x3y2
=x2(X°+ V) + Y2 (° + ¥°) = X*y?)(x+ y)
= (X2 +y)(X° +¥°) = X*y*(x+Y)

Dodéb:[(x_i_y)z_zxy}a_(l_Ta) :|:1_ 2(1;a):|a_(1;a)

R0t gon biéu thire trén dugc diéu phai chitng minh.
229. Xem bai 79.

230. Pat A=n*+3n+39=(n+5)(n-5)+49 A,

Lién hé tai liéu word toan zalo: 039.373.2038 -197-



BOI DUONG PAI SO 8 (HUONG DAN GIAI & PAP AN) Website: tailieumontoan.com

A chia hét cho 49<> n+5van-2 chiahétcho 7 < n =7k +2(1)
Piat B=n*+n+37=(n+4)(n—3)+49
B chiahétcho 49 <> n + 4van — 3chiahétcho7 ¢ n = 7m +3(2)

Tir (1) va (2) suy ra A, B khong dong thoi chia hét cho 49, do d6 khong ton tai sé tu nhién
n dé A va B cuing chia hét cho 49.

Pit A, A chia hét cho 49<> n+5 va n-2 chia hét cho 7 <> (1)

231. Céch 1: Néu lay mau chia cho tur thi dugc dung 5 lan.

vay 199.9 1
99..95 5

Céch2: 19 = 20 — 1 = 2.10-1
199=200-1=2.10° -1
199..9=2.10"-1
95=100-5=10>-5=10"" -5

995=1000-5=10°-5=10°" -5

99..95=10"" -5

.1
vay 1999 2101 _ 2(10 2] 1

Y 99,95 10M 5~ 10(10n _1j 5
2

232. Trudc hét phan tich tir va mau thanh nhan tir:
a’-4a’-a+4=a’-a-4a’+4

=a(a’-1)-4(a* -1
=(a*-1)(a-4)
=(a-)(a+D(a-4)

a®-7a’°+14a-8=a°*-2°-7a*+14a
=(a-2)(a*+2a+4)-7a(a-2)

=(a-2)(a’+2a+4-7a)
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=(a—2)(a®*—5a+4)
=(a-2)(a-1(a-4)

a’-4a’-a+4 (a-l(a+l)(a-4) a+l

Vay: = =
YV o T2 +14a-8 (a-2)@-1)(@a-4) a-2

Tinh s tri:

a+1 102+1 103
a-2 102-2 100

1,03

233. Theo tinh chét co ban caa phan thic ta co:

1981-1980 1981-1980 1981+1980 1981*-1980° _ 1981° —1980°
1981+1980 1981+1980 1980+1981 (1981+1980)° 19817 +2.1981.1980 +1980°

Vay 1981-1980 1981% —1980? - 1981% —1980°
"7 1981+1980 1981*+2.1981.1980+1980° 1981° +1980°

Tir bai toan trén c6 thé ra bai toan tong quat nhu sau:
X — XZ _\2
Y hay XY

S6 nao 16n hon; ;
X+y O X2+y

> Vi x>y >0?
1027 41 ~ (10 +0,1)+0,9 B (10" +0,1) +0,9 1 0,9

234. = =—+
10°% +1 10°% +1 10(10°"+0,1) 10 10" +1

108 41 ~ (10" +0,1)+0,9 B (10°* +0,1)+0,9 1 0,9

Con = - 4
10 +1 10" +0,1.10 10(10** +0,1) 10 10" +1

107 +1_10"%* +1

Béang cach so sanh hai phan s6 c6 cling ti ta co: 011 107 11

Tt bai toén trén, ta co thé ra bai toan tong quat sau:

10" +1 h 10™ +1

—— hay ————véi n la s tu nhién?
10 +1 107 +1

S6 nao 16n hon:

235. 2a’ +2b* =5ab, suy ra 2a®—5ab+2b* =0suy ra (2a—b)(a—2b)=0(1)
Vib>a>0nén a=2b.Péthao man (1) thi b =2a

a+b_a+2a_3a_

= = -3
a-b a-2a -a

Vay

236. Cong hai vé cua ¢+ 2(ab—ac—bc) =0 lan luot véi a2, b’ ta co:
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a’=c’+2ab-2ac—2bc+a’=(a-c)*+2b(a—c) (1)
b? =¢® +2ab —2ac —2bc +b* = (b—c)* + 2b(b —¢) (2)

Tur (1) va (2), suy ra vé trai cua dang thie phai ching minh cé dang:
a’+(a-c)® (a-c)*+2b(a—-c)+(a-c)?
b’ +(b-c)® (b-c)*+2a(b—c)+(b—c)

_2(a-c)*+2b(a-c) 2(a-c)(a-c+b) a-c
~2(b-c)?+2a(b-c) 2(b-c)b-c+a) b-c

Viy dang thte dugc chitng minh.

(X*+a)l+a)+a’x*+1 x*+xa+a+a’+a’x*+1
S (xX*-a)l-a)+a’x*+1 x*-xla—a+a’+a’x*+1

2 2 2 2 2 2
_ xz(a2+a+1)+(a2+a+1) _ (x2+1)(a2+a+1) _ a2+a+1dO W2+120
x“(a®-a+l)+(@a°-a+l) (x*+l(@a"-a+l a"-a+l

Piéu d6 chung to rang phan thire da cho khong phu thudc vao x

a’+a+1

+3 chonen phan thic —;

2
Xét mau a? —a+1=(a——)
2 a-—a+1

(< +a)l+a)+a*x*+1 , . ..
> >———¢0 nghia vél moi X va a
(x*-a)(l-a)+a’x’ +1

238. Cong cac vé tuong tng cua (1), (2), (3) duoc:

X+y+z="by+cz+ax +cz +ax + by = 2(ax + by + cz)

Thay ax +by = zvao vé phai cua dang thirc ta duoc:

22
=2 =2z(1 S =
X +Yy +2 (z +cz) z(1 +c) Suyra Trc xeyez

Tuong ty nhu vay dugc:

1 2x
l+a x+y+z

1 2y
1+b x+y+z

Cong cé4c vé trong tng cua ba ding thire trén duoc:
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1 1 N 1 2(x+y+z)

= 2
1+a 1+b 1+c X+y+12

239. Phan tich thanh nhan tu:

a’+ac—b*—bc=a(a+c)-b(b+c)
=a(a+b+c)-b(a+b+c)
=(a-b)(a+b+c)

b’ +ab—-c*—ac=b(b+a)—c(c+a)
=b(a+b+c)-c(a+b+c)
=(b-c)(a+b+c)

c’+bc—-a’—ab=c(c+b)—a(a+b)
=c(a+b+c)—a(a+b+c)
=(c—a)(a+b+c)

Mau chung (MC) (a - b)(b - ¢)(c —a)(a + b + ¢c)

Diéu kién a+b+c#0, azb=c

Quy ddng mau cac phan thire trén duoc:

c—a a-b b-c
+ + =0

MC MC MC

240. Goi nam sb nguyén lién tiép 1a x—2,x -1, x,x+1, x + 2thi
2 2 2 2 2

(x=2)"+(x-1)"+x* =(x+1)" +(x+2)
Sau khi rat gon va chuyén vé duoc:
x> —12x =0 x(x—-12) =0 Suy rax, =0;x, =12 (nhu dau bai)
Vay ngoai nam sb trén thi con nam sd sau co tinh chat nhu dau bai: —2; —1;0; 1; 2

241. Nhan xét rang & tat ca cac sb hang cua hai vé, néu ta cong mau véi so trir cua tir déu
duoc 1999. Vi vay, tat ca cac sé hang cua hai vé déu trir di 1 dé duoc tir 12 x—1999.
Chuyén céc s6 hang & vé trai sang vé phai va dit x — 1999 1am nhan tir chung ta dugc:

TN WU S S

29 27 19 1970 1972 1980
Nhan tir thir hai khdng thé bang 0. Vay x—1999 =0, suyra x =1999.

242. Goi x 1a s6 ngudi cua to d6 (x nguyén duong). Ta cb phuong trinh:
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(-3 =72

X

Giai phuong trinh: X2 —3x-54=0
<(x—-9)(x+6)=0.

Suy ra Xy =9;X5 =—6 (loai bo).

Vay s ngudi cua to do 1a 9 ngudi.

243. Xét hai truong hop:

a) Truong hop 1: [x+2|-3=1

ox+2|=4

X+2=4 Xy =2
= =
X+2=-4 Xy =—6.

b) Truong hop 2: [x +2|-3=-1

S |x+2|=2
X+2=2 X3 =0
= =
X+2=-2 X4 =—4.

Vay phuong trinh c6 bon nghiém: X, = 2;X, = —6;X5 = 0;X, = —4.

244. Xét hisu: (2a4 +1)—(2a3 +a2)

=a*-2a%+1+a*-2a%+a%= (a2 —1)2 +(a2 —a)2.

2
Vi (a2 -1)? 20,<a2—a) >0 nén (2a* +1)—(2a®+a?) >0 hay 2a* +1> 2a% +a°.

245, Bién doi: P = (X =1)(Xx + 2)(x + 3)(x + 6)

=(X+2)(X+3)(x-1)(x+6) = (x2 +5X — 6)(x2 +5x +6)

= (x? +5x)? =36 > —36 Vi (x* +5x)% >0.
2
P =-36 khi (x +5x) =0& X, =0;x, =-5.

Vay véi x =0 hodc x = -5 thi P c6 gié tri nho nhat 1a —36.
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246. Vi n? + (n+1)% =2n2 +2n+1>2n° + 2n nén;

1 1 1 1 1)
2 2 <2 - n natl
n“+(M+1)* 2n“+2n 2n(n+1) \n n+l

Do d6 ta co:
£< 1_3 2’i< l_l 2’i< l_l 2’
5 1 2 13 (2 3 25 \3 4

1 (1 1 j
...ﬁ< - - .
n<+(n+1) n n+l

Cong cé4c vé trong trng cua cac bat dang thirc trén ta duoc:

)
+ot——<|l-——:2<—.
5 13 25 n2+(n+1)2 n+1 2

247. Vi 0 <Xy <1 nén X, =X;(1-x¢)>0.

Mat khac X3,Xg4,...,Xn41 >0, do do X; — X1 <Xq <1.

Theo gia thiét c6 x& = Xy — X,y VOi k=1,2,3,... thi:

X2 = X{ — X,

X5 = X — X3

X2 = X —Xp41-

Do do x12+x§+...+xﬁ =Xy —Xpq1 < X1 <L

248. Goi céc s theo thtr ty giam dan:

a>b>c>d>e>f>g (1). Taséchingto rang a+b+c>50 (2).
Néu c>15 thi a+b+c>(c+2)+(c+1)+c>51.

Néu c<15 thi d+e+f+g<(c—-1)+(c-2)+(c—3)+(c—4)<50.
Vay trong truong hop nao thi (2) ciing dung vi tong cua 7 sé 1a 100.

249. Biét rang trong mot tam giac, d6i dién véi goc 16n hon 1a canh 16n hon nén
(@a=b)(A—B),(b—c)(B—C),(c—a)(C—A) déu khong 4m va c6
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(@a-b)(A-B)+(b-c)(B-C)+(c—a)(C—A)>0.
—aA-aB-bA+2bB-bC-cB+2cC-cA-aC+aA>0
= 2aA+2bB+2cC-aB-aC-bC—-bA-cA-cB>0.
Cong hai vé véi aA +bB +cC va chuyén vé ta duoc:
3(@A+bB+cC)>aA+bB+cC+aB+aC+bC+bA+cA+cB=
=A(a+b+c)+B(@a+b+c)+C(a+b+c)=
= (a+ b+c)(A+ B+ B) = (a+ b+c).180°.

Suy ra aA+bB+cC >60°% (1)
a+b+c

Mat khac trong tam giac ta co:
a<b+chay2a<a+b+c,
b<c+ahay 2b<a+b+c,
c<a+bhay2c<a+b+c.

Nhan hai vé lan luot vai A, B, C ta duoc:
2aA <A(a+b+c),

2bB < B(a+b+c),

2cC<C(a+b+c).

Do d6 2(aA+bB+cC)<(A+B+C)(a+b+c)=180%@@+b+c).

aA+bB+cC
—_— <

90°. (2)
at+b+c

Suyra

Két hop (1) va (2) ta co diéu phai chitng minh.

250. Tir 15x% —7y? =9 suy ra y? :@.

Ta thdy 15x2 tan cuing 1a 5 hay 0 nén 15x2 —9 tan cuing 1a 6 hay 1.
Do d6 y? tan cuing 1a 8 hay 3 (vi 8. 7=56 va 3. 7=21).

Nhung s6 chinh phuong khéng tan cting bang 8, bang 3.
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Vay khdng c6 s6 nguyén X, y nao thoa mén dang thc trén.

251. S6 d6 phai 6 nim chit s6 vi néu c6 bén chir s6 ma bo di ba chir s6 thi s6 con lai 16n nhat
la 9 ma 9° =729, chi 6 3 chit sb. Giai thich tuong tu néu s6 d6 ¢o 6 chit sb.

Goi s can tim 12 z = abcde . D4t ab=x,cde = y thi z=x>, do d6 1000x +y = x°
Suy ra 1000x < x2nén 1000 < x?, vay X > 31. (1)

Vi y < 1000 nén x° —1000x <1000 hay x(x2 —1000) <1000

Véi x >33 thi x(x% —1000) > 33.89 = 2937 >1000 nén ta cé x < 33. )

T (1) va (2) taco x = 32. Vay s6 do 1a z = x3 =323 = 32768..

252. Vi n <1982 nén n c6 nhiéu nhat 1a bén chit s6. Goi bon chir s6 d6 1a x, y, z, t véi
0<x<9;0<y<90<z2<9;0<t<9.

Tacd xyzt+X+y+z+t=1982 (1)
Do 0<X+Yy+z+t<36 nén tu (1) suy ra 1982 —36 < xyzt <1982, suyra x =1y =09.
Thay vao (1) c6 19zt +1+9+z+t =1982,

hay Zt+z+t=72

hay 11z + 2t =72 2

Do 0<t<9nén 0<2t<18 suyra
72-18<112+2t <72

hay 54 <11z <72

hay 4Egz§6£, suy ra z=5 hoac z=0.
11 11

Thay vao (2) véi z =5 thi t =8,5 (loai)
V6i 2 =6 thi t=3.
Vay n =1963.

253. Néu trong sau s6 da cho ¢ sb 0 thi tich bang 0. Nhu thé tong cua 6 s6 biang 0 nén mdi sé
bang 0.

Goi sau s6 ty nhién ting danla 1<a<b<c<d<e<g.

Theo d& bai tacd abcdeg=a+b+c+d+e+g<6g (1).
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Suy ra abcde <6 (vi g > 0).

Khong thé cd ba sé I6n hon hay bang 2 vi2.2.2=8>6,dodé a=b=c=1.
Thayvao (1)taco deg=3+d+e+g (2)

va de<6 (3)

Néu d=1thi (2)1aeg=4+e+g

<eg-e—-g+1=5

<((e-1)(g-1) =5.

Suyrae-1=19g-1=5, dodo e=2,9=06.

Néu d =2 thi do (3) nén e =2 hoic 3.
Néue=2thi(2)1a 4g=7+g=23g=7, loai.

Néu e =3 thi (2) 12 6g =8+g =59 =8, loai.

Néu d >3 thivi e >d nén e>3, tréi vi (3).

Két luan: Cac s6 d61a(0,0,0,0,0,0)va(1,1,1,1,2,6).
254. Goi hai s6 phai tim 1a A va B. Ta co:
A+B=10x+y,A-B=10y+x voi 9>x>y>1. (1).

Suyra A= —11(X2+ Y)

—11a Vi a:XLzy ).

B- 9("2‘ Y) _gp véi b =%. 3).

VIiA Bcohaichitsdvay=0nén 9>a>b>2. (4).
T (2)va(3)suyra x=a+hb,y=a-b.

Do (4)suyraa+b>5, do(1)suyraa+b<9.
Néua+b=9thia=7b=2 A=77,B=18.
a=6,b=3, A=66, B=27.

a=5b=4, A=55 B=36.

Néu a+b=8thia=6b=2 A=66 B=18.
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a=5b=3 A=55 B=27.

Néu a+b=6thia=4,b=2 A=44, B=18.
Néu a+b=5thia=3 b=2 A=33 B=18.
Vay ¢6 9 cap sé nhu trén (ké ca 44 va 18).
255. a) Phan tich:

4x? —12X +5= (2x-1)(2x-5)

13x — 2x% — 20 = (x — 4)(5— 2x)

21+ 2X —8%2 = (3+ 2X)(7 — 4X)

Ax? + 4% —3=(2x —1)(2x +3)

Piéu kién dé P c6 nghia: x ;«ti,x ;té,x 24X # —g,x ;tz.
2 2 2 4
b) Két qua rat gon: P = 2x =3
2X-5
256. Xem vi du 27.
1992x 1992 1992

257. Nhan xét:

Xy +1992x +1992 y 41992+ 1992 T y+1992+yz'
X

z yz B yz
XZ+2+1 Xyz+yz+y 1992+y+yz

1992 N y yz

Vay P = + =1.
1992+y+yz 1992+y+yz 1992+y+yz

258.Tacé1+£+1=£:>6y+6x+1=xy.
Xy z 6

= (x-6)(y—-6)=37.

. . [x-6=-1 X—-6=37
Giasu x >y thi: hoac .
y—6=-37 y—-6=1

Truong hop dau loai, trudong hop sau cho x =43,y =7.

259. Bién ddi vé trai:
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M=x®—x*+2x3+2x% = xz(x +1)2 [(x—l)2 +1}.

Néu x =0 thi (x —1)% +1 khong 14 s chinh phuong.
Néu x=1thi M=4=y=2.

Néu x > 2 thi (x —1)% +1 khong 14 s chinh phuong.

2
260. A:(x2 +xy+y7}+%y2 1 8x+y+1992.

* 59
x+%j +Ty2+8x+y+1992

2

x+L44 +§(y2—2yj+1g76
2 59

? 59
=(x+%+4 +Iy2 -3y +1992-16

4

2 2
“[x+Y+a +E y—i +1976—i.
2 4 59 59

Viy MinA =1975°0 5 x = -4,
59 59

261. Néu A, B,C>0thi A2+B%2+C2>AB+BC+CA

2
— 3(A2+B2+C2) > (A+B+C)2 = A2 4 B2+ 2 > (AFBHO)N

Pit A=a+ >, B=b+%, Coctt vétrailaPp.
a C

Ta co:

2
P>1(a+£+b+l+c+%
3 a b C

2
a+b+c a+b+c a+b+cj
+ +

i
=—|la+b+c+
3 a b C
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2
=1(1+1+9+£+3+1+£+3+9+1j
3 a a b b ¢ ¢

Cha y rang %+Ez 2 (véia, b>0) nén:
a

P>t4+6)2-10 33
3 3
262. Bin déi thanh 23 5 1992,
3X+2

Giai bat phuong trinh trén (giai trong tw nhu vi du 60) duoc:

3981 2
— <X

5971 3
263. M =a° —3ab? + 2b®
=a(@%-b%)+2b%(b-a)
= (a—b)(a® +ab—2b?%)

~(a-b)[a®~b? +b(a-b)]

= (a—b)%(a+2h).
Doa>0,b>0nén M>0.

264. Vi [X,y] 1a BCNN cua x va y nén y[x, y] va x[x, y] 1a boi cua xy. Hiéu ua chung ciing la
boi cua xy. Néu hiéu nay khac 0 thi gi tri tuyét di nho nhat 1a xy.

Vay néu 0 < x <y thi y[X,y]—X[X,y]=Xy.

1+l+1+l<1 l+l
[a,b] [b,c] [c,d] [de] a b b

265. Goi s6 gom bay chit s6 dau 12 a, chix sé thir tdm 12 b, ta 6 10a +b chia hét cho 101.
Viét chir s6 cubi 1én dau ta dugc 10" b +a.
Taco: 107 b+a =10b(10° +1) +101a —10(10a + b).

Biéu thurc nay chia hét cho 101 ( chti y rdng 10° +1=101.9901 )

266. Goi nam s nguyén laa, b, ¢, d, e ta co:
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a+b+c+d+e=0. Taco:
a®+b°+c°+d°+e° =(a°—a)+(b° —b)+(c° —c)+(d° —d) + (e° —e).

Chang minh rang mdi dau ngodc déu chia hét cho 15.

1 1 1
267. A= 1‘@ "33 ||t @ 1986).1986
2 2 2
259 1987.1986-2
3610 1986.1987

_ 410 18 1987.1986-2 1)
612 20 1986.1987

Bién ddi tir caua phan s cubi cung:

1987.1986 — 2 =1986(1988 —1) + 1986 —1988
—~1986(1988—1+1) —1988 = 1988(1986 1)
—1988.1985. @)

Tir (1) va (2) ta co:

A 41 5.2 6.3 1988.1985

2.3'3.4 4.5 71986.1987

_ (4.5.6...1988)(1.2.3...1985)
(2.3.4...1986)(3.4.5...1987)

1988 994

©1986.3 2979

268. bat 40=a,51=b,91=a+b

Taco: a*+b*+(a+b)?

=a*+b*+a* +4a%p +6a%b? + 4ab> + b*
=2(a* + b* + 2a%0 + 32%b? + 2ab%)
=2(a% +ab+b?)?.

a% +ab+b? =402 +40.51+51% = 6241 =792
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—(a +ab+b?)? =79%
Tir d6 suy ra diéu phai chizng minh.
269. Bién doi:

y _ y I e I
-1 (x—1)(x2+x+1) (x—l)(x2+x+1) X% +x+1

(diéu kién x =1)

-1
Tuong tu: 3X =— (y #1).
y'-1 y“+y+1
Ta co:
y x -1 N 1 _x2+x+1—y2—y—1

2

x3—1_y3 1 xZex+l y2+y+1_ (x2+x+1)(y2+y+1)

_ (x* —y*) +(x-Y)
[x2y2 +(X+y+D]+ (x2 +y2)+ Xy(X+y+1)

_ (x-y)(x+y+1) _2x-y)
(x2y2 +2)+ (x2 + y2 + 2Xy) x2y2 +3
270. A =124 [1— t 11 +___+i_ij
1984 1985 2 1986 16 2000
1 ( 1 1] ( 1 1 1 j
=—||1+=—4.+=|-| —F—+..+—
16 2 16 1985 1986 2000
1 1 1
=—|1- ——
16 17 2 18 1984 2000)
1 ( 1 1 1
=—| 1+ —t—+..+—
16 1984 17 18 2000
1 ( 1 j 1 1 1 1 1 ( 1 1 j
=—|l+=+.+— |+—+.t— e ——— | —— 4 ——
16 2 17 1984 17 18 1984 (1985 2000
1 1 1 1 1 1
=—|1+=—+..+— |- + +.t
16 _( 2 16) (1985 1986 ZOOOH
Vay A=B.
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271. Goi a la chir sd dau tién caa s6 A c6 n chit sb.
Goi B 1 s6 sau khi d3 bo di chit 6 a ta co:
A=a10"1+B (1)

a) Néu A =57B thi theo (1) co:
a.10"1=56B=7.8B (2)

Giasir a=7 thi:

10"1 10" 153

~125.10"4,
28 108

10"1-8B=B

Vay ¢6 s6 nguyén duong dang 7125.10%(k > 0) ma néu bé chit sé 7 thi sé d6 giam di 57 14n.
b) Néu A =58B thi tir (1) ta co:

a.10"! =57B =3.19B.

Vé trai a.10" khong chia hét cho 19 do a 1a sb c6 mét chi s6.

Vay khéng c6 s6 nguyén duong nao ma khi bo chit s6 dau tién thi sé d6 giam di 58 1an.
272. Vi ab =1 nén ta co:

ac+bd=2=2ab=ab+ab

— ac—ab =ab-hbd

=a(c—b)=b(a-d).

Tich cua hai s6 bang nhau khéng thé 1a s6 &m nén:

ab(c—-Db)(a—d)>0.

= ac+hbd—-ab-cd>0.

=2-1-cd>0

=1-cd>0.

273. Goi t la BCNN cua ap,_5 va a,,, vay t<n, taco: a, <amg

1 1 t t
=>—>

am am—l am am—l

e b o N kim=23. k.

am am—l am am—l
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\ n 7
Tu nz=a; suyral<—. Taco:
ay

1<
g

1< _n
dp @

1<t
am am—1

Cong cac vé tuong (g cua cac bat dang thic trén:

m SL: ma, <nm=2,3,...,K).
am

274. trir 1 vao mdi phan thirc ¢ vé trai. Pap s6 X =5958.

275. Theo tinh chat cua ti ké thic va tinh chat cua day ti s6 bang nhau:

a+b c+d

a a—-b
:}—:—: = :>
c c—d

Ap dung nhan xét trén ta co:

2[(1985 ~x)2 4 (x —1986)2} 68

2(1985 — x)(x —1986) -30

_ (1985 x)% +(x—1986)° 34
2(1985-x)(x—-1986)  —30

Lai ap dung nhan xét trén:

(-1)? 4

(3971-2x)> 64
Do do:

1

1
2x—-3971 4

Pap sb: x; =1987,5; x, =1983,5.

a-b c—d
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276. 8,941
a b ac+bd

bc +ad 1
:> =
ab ac+bd

— abc? +b%cd +a%cd +abd? —ab =0
—cd(@® +b?)+ab(c® +d>-1)=0. (1)
Tur ¢c+d =1, binh phuong hai vé ta duoc:
c2+d?+2cd=1=c?+d?=1-2cd. (2)
Tur (1) va (2) suy ra:

cd(a® +b?) —2abcd =0

—cd(a—b)? =0.

Doc=#0,d#0 nén a=h.

277. Xét hiéu:

2 2 2 2 2

XT + X5 + X3 + X7 + X5 — (X Xo + X1X3 + X1 X4 + X1X5 ).

2
X X N
Vi x2 =4 71) nén hiéu trén bang:

X 2 (¥ 2 (x 2 (x 2

1 1 1 1

——X +| —==Xa | +| ==X +| —-X > 0.
(2 2 (2 3j (2 4) (2 SJ

Xay ra dau bang khi %: Xy = Xg =Xy = Xs.

278.Néu a=0 thi x=0, P =0.

Néu a =0 thi P c6 nghia ( vi mau x4—x2+1:(x2—1)2+x2 >0)va P=0.

Ta tinh: l=1+x+1:>x+£=1—1.
a X X a

2 2
Mit khéac: %:x2+i—1=(x+£j —3:(£—1) -3

2

X X

a

3 1-2a-2a’
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a‘2

Do d6 P=—2.
1-2a-2a

1)

Vi bidu thic (1), khi a=0 tacé P =0.

2 X

Vay P=——— véimoigidtrichaa=————.
1—2a—2a2 X% +x+1

279.Véi n=2 thi "" —=n?+n-1=1 chiahétcho (n-1)% = (2-1) =1.
Vé6i n > 2, ta cé:
A=n"-n?+n-1
=("2-Dn?+(n-1)
=(-)("3+..+)n?+(n-1)
=(-)(n" 1 +...+n?+1).
Xéttdng B=n""1+..+n?+1 Bco n—1 sé hang, co thé viét:
B=(n"1-0)+(" 2= +..+(n°> -1+ (1-1)+(n-1).
Mai hiéu trong ngoic déu chia hét cho n—1.
Vay A chia hét cho (n-1)2.
280. Véi xeZ ¢6: P(x)=x>-3x"+6x>—3x* +9x 6.

Néu x chia hét cho 3 thi ndm sé hang dau caa P(x) chia hét cho 9, con 6 khdng chia hét
cho 9, do @6 P(x) khdng chia hét cho 9, nghia la P(x) = 0.

Néu x khong chia hét cho 3 thi x> khong chia hét cho 3, con ac sé hang khac caa P(X)
déu chia hét cho 3, do ¢6 P(x) khong chia hét cho 3, nghia la P(x) = 0.

281. Nhan hai vé cua S véi 2:

s 2,43 4 1991 1992
To0 T or T or T o2 T T Tieee T 1090

_4.(2,1),(8, 1 1991 1

SR RN B PYIPY S R PCT ST

gl (1.2 3 1991 1992) 1992 1 1 1
TI TS0 T T2 T 1000 T 10T | T 1981 T 52 T 53 T o1e%0
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1989

(1

—31+S l992+l (2)
TV, YT 901 T2 1
2 2 2 1_1

2

1990
1 . 1992 1 (1
ﬂg”‘@*[(gj

1990
1992 (1

282. Nhan hai vé caa P véi X, Y, z dugc:

X X Xz
PX = + y +
Y+Z Z+X X+Y

2

Py WX, Y V2

Yy+Z Z+X Y+X

2

Xz z z
Pz = T A .
Yy+Z Z+X Y+X

2 2 2
Suyra: P(x+y+z)=—+ 3 1% LYx+2z) z(x+y) Xx(y+2)

=Q+(X+y+2).
Y+Z Z+X Y+X X+Z X+Yy (Y+2)

Do d6: (P-)(x+y+2)=Q. (1)
a) Néu P =1 thi tir (1) tacé Q =0.

b) Néu Q=0 thicothé P=1 ma x+y+z=0, chang han véi x =1, y =2,z =-3, ta co:

Vay néu Q =0 thi khdng nhat thiét P =1.

283.bat 11..1=a thi A=11..1 11..1=a10"+a.

kcls k/s k/s

B=411..1=4a. Do 10 =99..9 +1=9a+1
—— ——

k /s k /s

nén A-2B+1=a(@a+1)+a—-2.4a+1l

=9a’—6a+1=(3a-1)* 1asb chinh phuong.
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