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Bai 1: (1,5 diém) Cho (C): y=x?-3x va (d): y = x —m. Tim gié tri cia m sao cho
d6 thi ham s (C) va (d) cat nhau tai 2 diém phan biét c6 hoanh d6 x,x, €z thoa
man x,:2x,.
Bai 2: (2,0 diém)
a) Giai phuong trinh: 3x* +5x+14 =/x* +5(3x +6)
b) Giai h¢ phuong trinh:

{xz +xy+y=5

yi+xy+x=7

Bai 3: (3,5 diém)
a) Cho hinh vuong ABCD. Biém M di chuyén trén duong thang DC. L4y | sao cho
Bi = EW. Tim vi tri diém M sao cho Al L BM.

b) Cho tam giac ABC c6 dudng tron noi tiép (1) tiép xdc BC, CA, AB lan luot tai
D, E, Fva co BC =a, CA =b, AB = ¢, ban kinh duong tron ngoai tiép R va duong
tron noi tiép la r. CMR:

2
Saper 1 T 1

Saasc 8 R

A _B_C
SlleSlleSlle

¢) Trong mat phang toa do cho tam giac ABC nhon c¢6 dudng cao (AD): x = -1,
duong trung tuyén (BM): x — 2y = 1, tam dudng tron ngoai tiép K(2; -1). Tim toa
d6 tryc thm H cua tam giac ABC va tim toa do cac diém A, B, C biét B ¢6 tung do
nho hon -1.



Bai 4: (1,5 diém) Cho a, b, ¢ > 0.
a) CMR:
a N b - a+b
b2 +c? c?+a?* c*+ab
b)Choa+b+c=3.CMR:
be(b + ¢) N ca(c +a) N ab(a + b)
a® + bc b? + ca c?>+ab
Bai 5: (1,5 diém) C6 n tam thé ghi s6 tir 1 dén n. Xép chiing thanh mot chong theo
thir ty ting dan tir trén xubng dudi, tac 14 tir 1 dén n. Mbi budc, ta rat mot the hoa
mot tap bat ki gom céac tim thé lién tiép nhau, sau d6 giit nguyén thu ty roi nhét
chding vao chd bét ki cia chong thé.

a) Khi n =5, tim cach dao thtr ty chong thé thanh tir n dén 1 sau 3 budc.

b) Khi n > 2 bat ki, hoi can it nhat bao nhiéu budc dé c6 thé dao nguoc chong thé
thanh tir n dén 1?
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Y Loi giai biém
1 - Xét phuong trinh hoanh d giao diém: x* —4x+m=0 (*) 0,5d
D¢ 2 d6 thi cat nhau tai 2 diem phan biét < phuong trinh (*)
€O 2 nghiém phan biét < A=4(4-m)>0<4>m
: e = 0,5d
- Khi m < 4, theo dinh Ii Vi-et; {xl T X2 4
XXy =m
Ma x,x, €Z va x:2x, nén x chan, nén x, chan.
= X:4=>x,:4
- Lai c6 4ix, = x, 4,4 0.5d
-V6i x,=4 thi x =0 vam=0
Vi x, =-4 thi x, =8 vam =-32
2 2(x? +5) + x> +5X + 4 = /x* +5(3x +6)
bat Vx* +5 =t. Khi do: 0,5d
27 + (X +1)(x +4) = (3x +6)t
& 287 + (X +D)(x+4) =[2(x +1) + (x + )]t
& (t—(x+1)(2t - (x+4)) =0
t=x+1
2t =x+ 4 0.5d
- Xét Vx*+5=x+1 . Giai ra ta dugc: X = 2
x =2
- Xét 24x* +5=x+4 . Giai ra ta dugc: [x _2
3
Vay x = 2 hoac x=§
3 0,5d

{ x*+xy+y=5
yi—y=x*—x+2
x*+y+xy=5
‘:’{ 2 — .2
ye+x=x“+y+2
2 Z
@{x2+y+xy—5
’ yet+x+xy=7
Cong 2 ve ta dugc: (x+y)* +(x+y)=12




[x+y=3 0,5d
Giai ra duoc: x+y=—4
- Xét x +y =3, thay vao ta duoc (X;y) = (1;2)
- Xét X +y =-4, thay vao ta duogc (X;y) = (—%;—1—51)
- Gia sir: CM = xCD A .
Phan tich: 0,5d
BM = AD — xAB
Al = AB + Bl = 4B + %W =
(1 — Ex) AB + Eﬁ
5 5
- Vi Al LBM nén 4l.BM =0 L & |osd
Thay vao ta duogc: ’
(1 2 )( Y+2=0
5x X ) s =
Giai ra ta duoc: [x 2
X =2
- Ta co:
S _ DE.EF.FD 0,54
DEF = i
Ma EF = IA.sinA
A
IA =
sin
mA = a
Sind = R
Do do:
EF - r.a
2R.Sin%
Lam tuong tu, ta co:
DE — r.C
. C
2R.sm7
DF — r.b
2R.sinE
2 0,5d
Thay vao, ta dugc: ’
r?a.b.c 1 r? 1
Sper = C = gﬁ CSABC

A B
3 ' i - = ' -~
8.4R°>sin 5 sin 5 sin

SinsSin=sin=
2 2 2




6a

Truc tdm H thuéc AD nén H(-1;h)

LAy G la trong tam tam giac, ta c6: KG = gﬁ-f
Do d6: G(1;§ (h+1)—1)

Ma G thusc BMnén 1 —=(h+1) +2 =1
Giai ra duoc h = 2. Vay H(-1;2)

0,5d

6b

- Vi B thugc BM nén B(2b+1;b) (b <-1)
Vi (AD): x =-1nén (BC):y=h.

A

[

- LayN la trung diém BC thi N(2;b) nén KN = (0;b+ 1)
AH = 2KN = (0; 2b + 2) nén A(-1; -2b)
Tira co G(1,0). Ma BG = 2GM nén M(=b + 1;=)

- Lai c6: KM.AM = 0 nén:

(—b+1—2)(—b+1+1)+<_—b+1><_—b+2b>=

2
© b +2b-8=0
Mab < -1nénb = -4. Vay B(-7;-4), A(-1,8)
Tu d6 tinh dugc C(11;-4)

2

0,5d

0,5d

7a)

- Ap dung bat ding thac Cauchy — Schwarz, ta co:

a b a? b?
b2+c2+cz+a2=a(b2+c2)+b(c2+a2)
(a + b)? a+b
~a(b? +c?)+ b(c? + a?) “cZ+ab
Dau “=" xay ra L = sa=b

b2+c? c%+a?

0,5d




7b)

_bc(b+c) ca(c+a) ab(a+b)

a? + bc + b? + ca * c?+ab
_(bc+a*)(b+c)—a* (ca+b*)(c+a)—Db*(c+a)

a? + bc b?% + ca
(ab +c¢?)(a+ b) — c?(a+ b)

c?+ab
a’(b+c¢) b%(c+a) c?(a+b)

a?+bc b2 +ca c:+ab

=2(a+b+c)—
Ap dung phan a:
b+c b c

< +
a2+ bc” a?+c? a?+ b2
c+a c a

< +
b2+ ca” b2+ a? b2+ c?
a+b a b

< +
c24+ab ~ c2+b%? 2+ qa?

Do do:
a’?(b+c) b?(c+a) 2(a+b)
a? + bc b2 + ca c:+ab
NenS>a+b+c=3
Diu“="xayraeoa=b=c=1

<a+b+c

8a

Gia st 5 thé xép theo thir tu tir trén xudng dudi 1a: (1;2;3;4:5)
Ta thuc hién 3 budc nhu sau:
(1;2;3;4;5) > (1;4:5;2;3) = (5;2;1;4;3) > (5;4;3;2;1)

0.5d

8b

- Dy doan dap sb: E] +1
- Gia sir n thé mang sb: a;a,;..;a theo thir ty tir trén xuéng
dudi. ’ ’
Ta goi 1 cap la 2 thé lién tiep theo thur tu tir trén xuong dudi.
Tagoi 1 cap la 1 nghich thé néu la (a,a ) va a >a,,
Nhu vay: luc dau chong thé ¢ 0 nghich thé, ta can dua chong
the ve dang co n-1 nghich the. ,
- Ta CM sau moi budc ¢ toi da 2 nghich thé duoc tao ra.
Gia str trong 1 budc, ta rdt tap thé (a;, ...a;) va nhét vao giita
Ay Va Apyq (0 < k < n) (coi a, la truéc a, va a,, ., lasau a,)
Thé thi chi c6 tdi da 3 cap bi thay doi:

(al—li 1) - (al—l' aj+1)

(aj; aj+1) - (ay; a;)

0,5d




) ‘(ak; A1) = (ajif1k+1)

Neéu ca 3 cap nay déu tao ra nghich thé, tic la:

(ai—1 < ap))va(ai_; > ajq)

(aj < aj+1) - (a; > a;)

(ay < ags1) = (aj > agqq)
Tu @6 j > Qpeyr > A > 0; > Qiog > Qjyq > G (Vo i)
Vay c0 toi da 2 nghich ‘thé duoc tao ra sau moi buac. ,
- Nhung luu y, bude dau tién chuyen tur (1;2;...n) va budc cuoi
cung chuyén thanh (n;n-1;...;1) chi tao ra dugc dang 1 nghich
thé.
- V6in =2k, cantao ran — 1 =2k -1 nghich thé. ’
Budc dautaoral nghjch the, budc cuéri taoral nghich thé,, cac
budc con lai tao ra toi da 2 nghich thé nén so6 budc it nhat la:
(k-1)+1+1=k+1 ’
-\Vdoin= 2K+1, cantaoran—1= 2k nghich the.
Tuong tu, sO budc it nhat 1a: (k-1) + 1 +1 = k+1
Vay dap so: E] +1
- Céch chuyén: (Rut 2 thé ¢ gitra dat 1én dau)
*(1;2;3;..;2k) > (k+1;k+2;..;2k;1;2;k) > (2k;1;k+1;..;2k-
1;2;.k-1) 2 (2k;2k-1;1;2;k+1;..;2k-2;3;..;k) = ...
*(1;2;3;...;2k+1) > (1;k+1;..;2k+1;2;..:k) ->
(2k+1;2;1;k+1;...;2k;3;...;k) =2 ...

0,25d

0,25d




