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Bai 1.

1. Giai phuong trinh. Diéu kién: z > _TE)

(4$—|—2)\/x2 1927 +5 = (22 —|—2x—|—2)\/4x—|—5

<:>(4x+5)\/:1:2+2x+5—3\/x2+2$+5 :(:132+2:E+5) 4z +5 — 34z +5

©\/4x+5\/x2+2x+5[\/4x+ —\/$2+2x+5]+3[\/4x—|— —\/a:2+2a:+5]=0
@[\/4:54— —\/x2-|—2x—|—5] \/4x—|—5\/x2-|—2x-|—5-|—3]:0.

Ta thdy v4z 4+ 5vz* + 2z + 5 4+ 3 > 0 nén phuong trinh twong dwong véi

Vazx + —\/:1:2+2:1:+5 =0«

Vay tap nghiém cta phuong trinh laz € {0; 2}.

~_ (théa man diéu kién).

r=20
x

2. Néu cla s6 16n nhat trong 4 s, tir gia thiét va ap dung BDT C6 Si ta cd:

3 3 3

> =2 —H)S—'—C > abc,
5 5 5 5

a5:2a +b ;C +d Zachd:>a3Zbcd,
7 7 7 7

A ;rd T8 S Weda = b° > acd.

Tt day sau khi nhan céc bat dang thitc trén ta dugc abd > S =a=b=c=d.

Néu d 1a s8 16n nhét thi tir gia thiét 3d°> =a® +0° + 3 <P +d* +d° = a=b=c=d.

Tuwong tw cho treong hop a hoac b.

Vay ta c6 diéu phai chitng minh.



Bai 2.

1. Chting minh ring v6i moi s8 tw nhién n thi n? + 3n + 11 khéng chia hét cho 49.
Gia stt a = n” + 3n +11:49(*).

Suy ra 4a = 4n> +12n + 44149, suy ra 4a = 4n® +12n + 447 .

2 . . 2‘ \ \ N
Ta c6 4n2+12n+44:(2n+3) +35:7. Do 35:7 nén suy ra (2n+3) 7. V17 la so

nguyeén td nén tir d6 suy ra duoc <2n + 3) 7.

. 2. . ~ . ~
T (2n+3)i7 = (2n+3) 149 = 4n” +12n + 947 = 4n° +12n+ 9 4 35 khong chia hét

cho 49 vi 35 khong chia hét cho 49. Suy ra 4n” +12n + 44 khéng chia hét cho 49. Diéu nay

mau thuan véi (*). Vay gia st (*) 1a sai, hay ta c6 dpcm.
2. Tim tdt ca cac by ba s6 nguyén duwong (:z;, y,p)vé’i p la s6 nguyén t5 thoa man

72 + p2y2 = 6(x + 2p)

Tt gia thiét ta c6 22 — 62 + p°y?> —12p = 0. DE ton tai z thi
g

12
A'x:9+12p—p2y2 >0y §—9+2 e
b
<6-35
Xét bat phuong trinh 222 <1 & 2 _12p—9>0 e |7 .
2 p>6+3V5

Do p nguyén duong nén p > 13. (*¥)

Ttr d6 ta c6 cac kha nang sau, vdi pnguyén td, x,y nguyén duong.

+/p=2, 4> < %, suy ra y* = L;y> = 4. Cac gia tri nay thay vao ko tim duoc x nguyén
duwong thoa man.

+/p=3. Y < % =5, suyra y* = 1;y* = 4. Ta duwoc x=9; x=6 tuong ung.



+/p=7. y* < % = % <2, suy ra y*> = 1. Céc gia tri nay thay vao ko tim dwoc x

nguyén duong thoa man.

9+12x11 141
121 121
nguyén duong thoa man.

+/ p=11. y2 < < 2,suyra y2 = 1. Céc gia tri nay thay vao ko tim dwogc x

+/ Vi cac sd nguyén t6 p > 13, theo (*) va (**) ta co <1, nghia la khong ton tai x,y thoa

man.
Két luan. C6 hai b (x,y,p) thoa man bai toan 1a (9,1,3) va (6,2,3).
Bai 3.

1. T 5(z — y)* < (2% + ¢?) suy ra:

y

2% — Bay + 2y §0®(x—2y)(2x—y)§0@§§x§2y ,hay = <

% < — <2 (dpem).

T
y
2. T diéu kién: 5(z +y + z)* > 14(z% 4+ ¢ + 2°) suy ra:
14(:U2 + 92 —|—z2)—5(x—|—y—|—z)2 <0 & 922 +9y> + 922 — 102y — 10yz — 1022 < 0 .
Hay: 9y* —10(x+ z) y+ (9x*+ 92% —1022) < 0 day 1a bat phuong trinh bac 2 déi véi

y va co nghiém la s6 thwc dwong. Ttr d6 suy ra:

1 2
A, =[5 +2)] —9.(92% +92% —10zy) > 0 & —5627 + 14022 — 562> >0, tit d6 o6

du’o’c:2x2—5xz+2z2SO@(x—2z)(2x—z)§0,t13:clé1cé:§§x§22©%§£§2.
VA
T
2—+1
Xétbigu thie P= 2212 — 2 — -5 rdaysuyra By, =2- =
TR T, ) S 42
z z 2
khifolyap —o- 3 _2upit_o
z 2 max 24+2 4 z

Bai 4.



1. Tacd: ZBMR = 180" — ZAMN = 180° — %(1800 —/BAC)=90" +

£ZBAC

Lai co:

/BIP = /BIC =180° — %(AABC +/ZACB) =180" — %(1800 —/BAC)=90 + %43,40

Suy ra: ZBMR = ZBIP (1)
Mit khac cé: ZMBR = /ABQ = 90" — /BAC

£LBAC

Z/IBP =180" — (/BIC + /BPI) = 180" —|(90° +

)+ (/PBC + APCB)]

/ZBAC LABC

=180" — |(90" + )+ (£/BAC + —90° + —90" — Z/BAC

/A CB‘

Suy ra: ZMBR = ZIBP (2)

Tw (1) va (2) ¢ dwoc: ABMR ~ ABIP(g.g) (d.p.c.m)



2. Theo1) c6: ZMBR = ZIBP va BM _ BR (hay MB _ BI ).
BI  BP RB  BP

Xét hai tam giac MBI va RBP co6: /MBI = ZRBP(/MBR+ ZRBI = ZIBP + ZRBI) va
MB _ BI
RB  BP
PR 1 BQ ,kéthop vdi AC L BQ c6 duoc: PR// AC (d.p.c.m)

, suy ra: AMBI ~ARBP (c.g.c). Tk d6 c6: ZBRP = /ZBMI =90° , hay:

ZBAC

3. Theo2) c6: ZNRP = Z/ANM = 90° — 3)

Mit khac: Do D la diém d6i xtiing cua A qua Q nén ZBDA = ZBAC, suy ra:

1 /ZBAC

/PDC = %431)0 = 5(1800 — /BDA) = %(1800 — /BAC) =90" —

ZBAC
2

Ma ZPDC = ZDPR (so le trong) nén c6: ZDPR = 90" — 4)

Tt (3) va (4) két hop v6i ND // RP, ta ¢ dwoc ti¢ giac NDPR la hinh thang can. Suy ra:
NR = DP

Xét hai tam gidc ARN va RDP c6: AR = RD ( do D d6i xing véi A qua Q),
/RAN = /DRP(= /RDA),

/ARN = /RDP(=180" — ZRAN — ZANR(ZANR = ZDPR))va RN = DP. Tt d6 c6 duoc:
AARN = ARDP (c.g.c), suy ra: AN =RP.

Do RP // AN nén: % = % =1 (Pinh ly Ta-lét), diéu d6 ching to6 MN di qua trung

diém ctia doan thang AP (d.p.c.m)

Bai5. Giastt £ < 7.

Goi §=2%+42%+...+2% la tong s6 bi cia mdi hop véi ¢, <a,<..<a,, suy ra
2" < § <2n

Dé thdy tir gid thiét suy ra s§ bi bo vao mdi hop & mdi budc khdng vuwot qua

T=2% 4244 4ou 4



1 1

Suyra kT <T7. 2% 4 ohTh 424 79t —149% < 155, mau thuan.

Vay k > 8.

Véi k = 8 ta chi ra degc mot phuong én bo bi sao cho s& bi moi hop 1a 8.
(Vi hop thi nhat, s6 bi ting vé6i cac bude bo la: 1,1,1,1,1,1,1,1
Véi hop thi 2: 2,2,2,2,0,0,0,0

Véi hop thi 3: 4,4,0,0,0,0,0,0

Véi hop thi 4: 0,0,4,4,0,0,0,0

Véi hop thi 5: 0,0,0,0,4,4,0,0

Véi hop tha 6: 0,0,0,0,0,0,4,4

Véi hop thie 7: 8,0,0,0,0,0,0,0

Hop thit 8 trd di twong tw, ..cho dén hop thi 15: 0,0,0,0,0,0,0,8/
Két luan 8 la gia tri nho nhat can tim.

Heét.



