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PHONG GIAO DUC VA PAO TAO CAP TINH NAM HOQC 2019-2020
MON: TOAN
PE CHINH THUC Ngay khao sat: 06/01/2020

Thot gian lam bai: 150 phut

Cau 1: (4diém)

a) Cho biéu thic P :{

2a+b) +a Va® +2420°
Ja® 220 a++2ab+2b|| 2b++2ab
Tim diéu kién ctia a va b dé biéu thtrc P xac dinh va rat gon P.

V3 1 I

b) Biét: a= 1+7 va b= 54 . Tinh gia tri ctia biéu thirc P.
Cau 2: (4diém)

(x—DJ14—y+(—2)(11+ 2x —x2) = 12

x3—3x2—-5x+6=2,/y—4

b) X1 X2 12 2 nghiém cua phuong trinh: 2x% (3a -1)x -2 = 0 ,Tim gia trj nho nhat cia

2
v 3 -x, 1 1
biéu thirc: P=§(X1—X2)2 +2(%+___j

a) Giai hé phuong trinh: {

X X%
Cau 3: (4diém)
a)Tim céac s6 nguyén duong X, y ,z voi z <6 thoa man phuong trinh sau:
X2+y2-4x-2y-72-2=0

b) Cho s6 nguyén duong n thoa man 2 + 2+12n? +1 14 s6 nguyén. Chirng minh
2 + 24/12n? +1 1a s6 chinh phuong.
Cau 4: (6diém)
Cho dudng tron (O, R), va diy cung BC ¢6 dinh (BC < 2R). Piém A di dong trén
(O;R) sao cho tam giac ABC la tam giac nhon, AD la dudng cao va H 1a truc tam cuia
tam giac ABC.
a) Puong thang chua tia phan giac ngoai ciia goc BHC cat AB, AC lan luot tai cac
diém M,N. Chimg minh AAMN la tam giac can
b) Goi E, F 1an luot 1a hinh chiéu cta D trén cac duong thang BH, CH. Ching minh:
OA_LEF.
c) Puong tron ngoai tlep A AMN cit duong phan giac trong cua goc BAC tai K.
Chung minh dudng thang HK luén di qua diém cb dinh.
Cau5( 2 diém)
Cho 3 s6 thyc duong a, b, ¢ théa min: abc = 1. Chirng minh bat dang thuc :

1

+ +
Ja®+b?+ab+6 b*+c’+bc+6 +co+ai+ca+6

<1.

HO VA 1EN: oo SBD: ..............



HUONG DAN CHAM

MON: TOAN
CAU ] NOI DUNG TRINH BAY PIEM
a- (2 diém):
o | 2a+b)  Ja Ja® +242b° A
Jad —2J20° a++2ab+2b|| 2b++/2ab
a*>0
Diéu kién dé biéu thic P xac dinh 1a: {v/a® - 2420 20 =>{b>0 05
a++2ab+2b=0 (a#2b ’
2b ++/2ab =0
Cé}jl p_ 2(a+b)—+a(/a—+/2b) (a+\/2_bXa—\/2ab+2b)_\/a 05
4diém (Va—v2bJa++2ab+2b)||  v2b(v2b ++a) ’
p_ a++2ab+2b a—+/2ab +2b—+/2ab
(Va—2bJa ++/2ab +2b) J2b 05
o 1 (a-vf Ja-Va
Ja-J2b J2b J2b 0,5
b- (2 diém):
Taco: ab = 1(1+QJ(1—£J:1:> 2b:i 1,0
2 2 2 ) 8 4a
Do d6: P = M= 2 _1-4a? —1=2a-1=1++3 1,0
J2b 2b
, ~1)14- ~2)(11+2x—x?) =12
2b) (2,0 diém) Giai he: | Y Yy -2l +2x-x) 0.5
X —3x* —5x+6=2,/y—4
2
(x-1)Ta—y < XD +14-y
Theo C6 si ta cé 2 ) 0,5
Jiy-2)a1+2x-x) < y_2+112+2X_X )
Cég 2 | T (1) va (2) tacod :((x—l)w/14—y+\/’(y—2)(11+ 2x—x* <12 0,5
4diém o Xx—-1>0
Dau bang Xéyrakhi{y_2:11+2X_Xz
Thay vao phuong trinh thir 2 ctia hé ta dugc:
X3 —3x% —5x+4+2(1-/9+2x-x*) =0
2(x+2) 0,5
& (X—4) (X +x-1+ =0
b= 1+x/9+2X—X2)

2(x+2)

14+ 9+ 2x— x?

0x21:>(x2+x—1+ )>o0




Buoc x=4 tir d6 tim dugc y=5 (T/M)
Vay (x;y)=(4;5)

=2+2(2b* 1) = 4b®
Nén 2 + 2+/12n% +1 1a s6 chinh phuong

0,5
b- (2 diém):
2x% - (3a-1)x-2=0 (1) 0,5
phuong trinh (1) c6: A = [-(3a—1)]* +16>0. phuong trinh (1) luén co6 2
nghiém phan biét x4, X, . Theo dinh li Viets ta co: 0,5
2
3 X X, (X, = X, )= 2(X;, — X
PZE(Xl_Xz)Z"'Z[ 1 2(1 2;1))(2 (1 2)} 26(X1—X2)2
2
= 6[(x1 +X, )" —4X,X, ]: 6{@ + 4} > 24
Pang thire xay ra khi va chi khi: 3a-1=0=>a= %
Vay Min P =24 <=> a= :
a- (2 diém):
Bién doi phuong trinh thanh: (x-2)? + (y-1)* = 7(z+1) (*)
Nhan thay mot sd chinh phuong chia cho 7 ¢6 s6 du la 0; 1; 2; 4 nén| 0,5
tqng 2 s6 chinh phuong chia hét cho 7 thi ca 2 s chinh phu’ong do chia
hét cho 7 0,5
Tu (*)suyra: (x-2) : 7va(y-1) : 7 Dodd(z+ 1) : 7 ma1<z<6 nén
z=6.Tach:: (x-2)2+ (y-1)2=49;49 =02+ 72
Twr do tim duogc : (x;y)=(2;8),(9;1) 0,5
Vay phuong trinh c6 nghiém nguyén duong la:
(X;y;z) €{(28:6),(9;1,6)} 0,5
) b- (2 diém):
% Hién nhién 2 + 2+12n% +1 13 s6 nguyén ma 12n? +1 1a s 1é nén ton tai
M| 8 tu nhién k ma 12n% +1 = (2K +1)?
& 12n?+1 = 4k? + 4k + 1 & k(k+1) = 3n?. Vi (k; k+1)= 1 nén xay ra
hai truong hop 05
Truong hop 1: 0.5
a2
k=a (a,beN)=>a® —3b* =-1=2(mod3) =>a’ = 2(mod3)(voli)
k+1=3b? 05
Truong hop 2:
 An2
{t _fa o2 =b?(b? 1) =3n? = 2+ 212n? +1 =2+ 2V4b* —4b® +1
+ 1=
0,5




a- 2 diém: , X
Goi B’ 1a hinhlchiéu cua B trén AC
C’ 1a hinh chiéu cua C trén AB

AMN= ABH + MHB;
ANM = ACH +NHC (1)
T giac BCB'C' 14 tir giac noi tiép

T

nén: ABH=ACH (2 B \ ¢

MN la phén giac ngoai goc BﬁE
nén MI/—I\B = NT—I?: (3)

Tu (1); (2); (3) suy ra AMN = ANM Hay tam giac AMN can
b- 2 diém: ,
Goi1 P; Q lan luot 1a hinh chiéu cua D trén AB, AC.

Ta co B/li’ = BT)T’ ( Tt giac BPED ndi tiép), BDP = gXD ( cung phu
ABD), BAD = HDF ( do AAC'H ~ ADFH), HDF = HEF ( Tt gidc
HEDF ndi tiép)

Suy ra BEP = HEF

Ta c6 BEP + BEF = BEF + FEH = 180° => P, E, F thing hang

Tuong tu Q, F, E thang hang
vay duong thang EF trung véi duong thang PQ  (4)
Ké tiép tuyén xAy cia dudng tron (O), tacé OA  xAy  (5)

AP _AQ

AP. AB = AD?>=AQ.AC => =>AAPQ ~ AACB
AC AB

—> APQ = ACB mi ACB = xAB ( cing bing %sd AB)

=> APQ = XAB => XAy /PQ (6)
Tir (4), (5), (6) suy ra OA -LEF

c- 2 diém:

Goi T 1a giao diém cua KM va BH , S 13 giao. diém cua KN va CH.

Do AM = AN va AK la phan gidc cia MAN nén AK la duong kinh
duong tron ngoai tiép tam giac AMN

Suy ra HTKS Ia hinh binh hanh => HK di qua trung diém cua TS (7)
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/
Ta co TH_ MC

B

/ /
(VI KM 4/ cCC), '\:/ICB HC (Vi HM la phén giac

. TH HC'
6c BHC')suyra —=
g ) suy TB HB

/ r
Tuong tu 23 =8 Ty gisc BC/B/C noi tiép)
SC HC

—s C'RH = BICH TH_SH _
=>CBH=BCH=> - 715 sBC ©)

T (7), (8) suy ra HK di qua trung diém ctia BC.

0,5

0,5

Céau5: (2,0 diém) (;ho 3 s6 thuc duong a, b, ¢ thoa man: abc = 1.
Chirng minh bat dang thuec :
1 1 1

+ +
Ja®+b?+ab+6 ~b*+ci+bc+6 P +ai+ca+6

Taco:a’=a(@*+1+1+1)-3a>ada-3a=4a’-3adiubangea=1
(Vi (@*+1+1+1) > 4a bat dang thirc c6 si dau bang < a=1)

= a’>4a’-3a=3a’-3a+a’> 3(2a-1)-3a+a’=a’+3a-3

< 1.

(do: a2 > 2a - I dau bang < a=1)
— a+b?+ab+6 >a’+3a-3+b?+ab+6=a?+b?+3a+3+ab >

3@b+a+1) > (Jab+a+1)>2
(do a®+ b% > 2ab va do BDT BunhiaCopSky; dau bang <>a =b = 1).

1 1

—a’+b’+ab+>Jab+Ja+1= <

Ja®+b’+ab+6 Vab+ya+1

1 .1 qa
JoPrci+bc+6 bo+vb+l 1+ab+ia
(do abc =1; daubangkhib=c=1).

Jab

! < ! =——=——— doabc=1

Jfrai+ca+6 ~Jca+c+l Ja+1++/ab

dau bang khic=a=1.

Chtrng minh tuong tu ta co:

Va ta co:

— P <1, ddu dang thirc xdy ra < a=b=c=1.
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