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SO GIAO DUC VA PAO TAO KY THI CHQON HQC SINH GIOI CAP TINH
GIA LAI LOP 12 THPT NAM HQC 2010 — 2011
------------------ Mon thi: Toan - Bang B
PE CHINH THUC Thoi gian 1am bai: 180 phat

Ngay thi: 01/12/2010

Cau 1: (3 diém)

Tim tat ca cac bo 3 sb nguyén duong (m,n, p) sao cho

Cau 2: (4 diém) ,

Gia str a, b, ¢ la cac so thuc thoa mén a<2(b+c), b<2(c+a), c<2(a+b).

a) Ching minh rang néu phuong trinh x? —(a+b+c)x+ab+bc+ca=0 €O nghi¢m thi cac
nghiém déu 1a s6 duong.

3mn-1
mnp +1

la s6 nguyén duong.

4(a3 +b? +c3)+15abc

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

b) Chting minh bat dang thuc:

Cau 3: (4 diém)
Tim tat ca cac da thire P(x) voi hé so thuc, théa méan dang thirc
(x“ +3x° +3x2 +2x).P(x) = (x4 X+ x—l).P(x+l) ,VOimoi xeR.

Cau 4: (4,5 diém)

Cho tam giac ABC c6 cac canh 1a a, b, ¢c. Goi r, R, p, S lan luot 1a ban kinh dudng tron
noi1 tiép, ban kinh duong tron ngoai tiép, ntra chu vi, dién tich cta tam gidc. Ching minh
rang:

a) sinA.sinB.sinC:iz, cosé.cosE.cosE:i va siné.sinE.sinE:L.
2R 2 2 2 4R 2 2 2 4R
b b+c—-a c+a-b a+b-c_3r
) + + >,
b+c c+a a+b R

Cau5: (4,5 diém)

Cho tr dién SABC c0 cac canh SA, SB, SC vudng goc véi nhau tirng d6i mot. Goi SM la
duong cao cia tam giac BSC va 1., 1, lan luot 1a cac tdm duong tron ndi tiép tam giac
BSM, CSM. Pudng thang 1,1, cat SB tai P va SC tai Q. Chimg minh:

a) Tam giac PSQ vubng can va SP=SM =SQ.
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D) Viase > 2-Viupg » trong d6 Viuse VA Viupo lan luot 1a the tich cua tr dién SABC va tir dién
SAPQ.

www.MATHVN.com 2




MATHVN.COM - www.mathvn.com

http://book.mathvn.com

SO GIAO DUC VA PAO TAO K1 THI CHON HQC SINH GIOI CAP TiNH
GIA LAI LOP 12 THPT - NAM HQC 2010 - 2011
PE CHINH THUC DPAP AN VA HUONG DAN CHAM

Mon: Toan - Bang B

Cau 1: (3 diém)

3mn-1

Gia sur rang =k, trong d6 k 12 50 nguyén duong.............cccccoieeeeiereeennns, 0,5d
mnp +1
Thé thi, ta co
3mn—-1=kmnp+k, hay 3mn-kmnp=k+1, hay mn= 3k +k1 ................................. 0,5d
—Kp

Do d6 3—kp CUNG 12 S8 NGUYEN AUONE. ..o, 0,5d
Suy ra (k,p)=(11) , (21) , (12) coerereiiiieeiiineiiiecceciee e 0,5d
- Néu (k, p)=(11), thi mn=1. Do d6é (m,n)=(11)

- Néu (k,p)=(2,1), thi mn=3. Do d6 (m,n)=(3,1) hodc (1,3)

- Néu (k,p)=(12), thi mn=2.Do d6 (m,n)=(2,1) hodc (L2)....cccccerueurrruercreucnnee. 0,5d
Vay

(m,n,p)=(L11), (311), (1.31), (212) , (L2:2)cceeeieiiririeiiiiiiieccie e, 0,5d

Cau 2: (4 diem)
a) Tur gia thiét, suy ra rang a+b+c<4(a+b+c),hay a+b+c>0 .o 0,5d
Bay gi0, khong mat tinh tong quat, gia st a>b>c.

Khi do, vi a+b+c>0 nén a>0.Taco
ab+bc+ca=a(b+c)+bc>a(a-b—c)+bc (VI 2(b+C)>a) i 0,5d
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SUY 18 @D +DC+CA > 0 tevrieiiiieeiiiee s et e et eesva e e e saae e etaeeeaaaeeeaseeesasaeesanneas 0,5d

Néu phuong trinh x*—(a+b+c)x+ab+bc+ca=0 €6 2 nghiém x, >x,, thi
X +X=a+b+C>0 VA XX, =ab+0C+Ca> 0 everereieiisiieee e 0,5d

Suy ra x>0 Va X, >0 (APCIM)...viiuiiiiieiiiiciecieeeeteet ettt e ve e 0,5d

b) Vi a+b+c>0 VA ab+bc+ca>0 nén bat dang thirc d4 cho twong duong vai
—4(a’ +b*+c*)+6(a+b+c)(ab+bc+ca)-15abc >0, (1)
bat
A=a’+b’+c’,
B=a+b+c,
C=ab+bc+ca,
D =abc,
M =a’+b®+c’.

Ta d4 biét rang
a®+b®+c®=(a+b+c)(a’ +b’+c’ —ab—bc—ca)+3abc.

hay
A=B(M-C)+3D. (7)) PO 0,5d

- Chitng minh (1):

Ta can chimg minh —4A+6BC-15D >0.

Ta c0:
~4A+6BC-15D >0
& —4[B(M -C)+3D]+6BC-15D >0 (do (2))

& —4BM +4BC 12D +6BC —15D >0
& —4BM +10BC -27D >0
& 2B(5C-2M)-27D >0

@25[50—2(52—20)}—27D >0
<:>ZB(SC—ZBZ+4C)—27D>O
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<:>ZB(9C—ZBZ)—27D >0

< —4B*+18BC-27D >0
<:>(883—1ZB3)+18BC—27D>0 ........................................................................... 0,5d

< 8B°-12(a+b+c)B?+18B(ab+bc+ca)-27abc >0

< 8B%-12aB? —12bB% —12cB? +18abB +18bcB +18caB — 27abc > 0
N 28(452 —6cB—6bB+9bc)—3a(482 —6cB—6bB+9bc) >0

< (2B-3a)(4B*—6cB—6bB+9bc) >0
< (2B-3a)(2B-3b)(2B-3c) >0
< (2b+2c-a)(2c+2a-b)(2a+2b-c)>0
(Nién NhiBN, O GIA thIB)......vveeeeeeeeeeeeeeeeeeeeee et sree e 0,5 d

Cau 3: (4 diém)
Ding thuc d4 cho tuong duong voi

x(x+2)<x2+x+1).P(x):<x2—1)(x2—x+1).P(x+1), vxeR. () P 0,5d

-Véi x=-2: (1) = P(-1)=0.
V61 x=10 (1) = P(1)=0uiiiiiiii e 0,5d

Viay P(x):(x+1)(x—l).G(x):(x2—1).G(x) .............................................................. 0,5d

Thay vao (1), tacd
x(x+2)(x2+x+1)(x2—1).G(x):(x2—l)(x2—x+1)(x+2)x.G(x+1), vxeR
N (xz+x+1).G(x):(x2—x+1).G(x+l), VxeR

G(x)  G(x+1)

= . 2 e 05a
X2 —x+1 x24+x+1 (2) ’
. G(x)
bat H(x)= L) ettt ———————— 05d
Taco
(2) © H(X)=H(x+1), ¥X€R, X# £l iiiciiiiiiiiiiiiiics i 0,5d
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Vay H(X)=C (C:NANEZ SO)...uuveerieririierieeriieiie et 0,5d

Suyra P(x)= C(x2 —1)(x2 —x+1).
Thir lai, thdy da thirc trén thoa man diéu Kién bai tOAN...........ccoveveeeevveeeeeeeeenen. 0,5d

Cau 4: (4,5 diém)

al) Ching minh: sin AsinB.sinC = S

R?’

Taco

abc _ (2R.sin A)(2R.sinB)(2R.sinC)

4R 4R
Suy ra di€u phai ching minh............cccoooiiiiiiiiiiee e 0,5d

S= =2R?%.sin AsinBsinC.

a2) Ching minh: cosg.cos%cosS - P

2 4R’
Theo Binh Iy ham s6 sin, ta co
2R_a_b_c_ a+b+c
sinA sinB sinC sinA+sinB+sinC
2p
A B Cc’
4c0S—COS— COS—
2 2 2

Giam khéo luu y:
Thi sinh khong can chirng minh cong thirc

sin A+sinB +sinC = 4cos§cos%cosg.

Suyra

cosg.cos%cosgzi ................................................................ 0,5d

2 4R

a3) Ching minh: sin2sinBsinS o
2 2 2 4R
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Taco
sin A.sin B.sinC =8. siné.sinE.sinE . cosé.cosE.cosE
2 2 2 2 2 2
=8. siné.sinE.sinE e, 0,5d
2 2 2 ) 4R
Suyra

sin é.sinE.sinE :i.sin A.sinB.sinC
2 2 2 p

b) Theo Pinh Iy ham sé sin va tir két qua cau a), ta co

b+c—a 2R.sinB+2R.sinC—-2R.sin A sinB+sinC —sin A
b+c 2R.sinB+2R.sinC ~ sinB+sinC

. B+C B-C A A
2.sin .COS —2.5In—.c0s—
2 2 2

2
B+C  B-C
' 2

2.sin

CO

A . A A
2.C0S—.C0S —2.8In—.c0S —
2 2 2

B-C

2.cosé .COS
2

B-C . A B-C B+C
—SIn—  COS —CO0Ss

2 _ 2 2
B—C B-C
Cos

COs

Cos

. B . C
2.sin—.sin — B C
=—£ £ >25s5in—.5iIn—=
cos

Vay

Tuong tu, ta suy ra
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b+c—-a c+a-b a+b-c r 1 1 1
+ + 2

b+c c+a a+b 2R siné sinE Sing
2 2 2

Hon ntra
1 1 1 1 1
> >3 |— =32=
.A+.B+.CS'§/.A.B.CS'31 3.2=6.
sin— sin— sin— sin—.sin—.sin— =
2 2 2 2 2 2 8

Giam khao Iuu y:
Thi sinh khéng can ching minh c6ng thirc
. A . B .C 1
sin—.sin—.sin— < =,
2 2 2 8

Vay

b+trc-a c+a-b a+b-c_ r 3r
+ + > .
b+c c+a a+b 2R R

Cau 5: (4,5 diém)

a) - Gia st MI, cat SB tai E, MI, Cat SC tai Fu.vovoveeeeeeeeeeeeeen
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T giac SEMF ndi tiép = SEF = SMF =45° VA SFE = SME = 45"
— SEF =SFE =45° = AESF VUONG CAN...ovvvirvreieereeeees e 0,5d

Theo tinh chat duong phan giac, ta co

L oy L et 0,5d
LM SM LM SM
Ma SE =SF, nén LE _ LF .
M LM
Suy ra PQ // EF hay APSQ VUONG CAN....ceeviieieeieiiieiieesieeie e e eeesbe e snessee s 0,5d
-Taco
APSI, = AMSI, (g-C-g) = SP=SM,
AQSIL, = AMSI, (G-C-0) = SQ =SM .eieiiiiiiiiiie it 0,5d
SUY 8 SP = SM = SQ .eeeeuteieiitiieiiiee sttt se e ke be e snt et e s stb e e e aaeeesbaeeanbeeennsaeennnaeeennes 0,5d
b) Dung AH L mp(BSC). Ta co
Ve _ (/%) Sosc M _ S e 0.5d
Voo (1/3).Sps0-AH  Spq
1/2).SB.SC
:( ) _SBSC _opsc 12 .............................................. 0,5d
(1/2).SP.SQ SM.SM SM
R T 0.5 d
SB° SC SB SC

Suy ra diéu phai ching minh.
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