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Cau | (4,0 diém)
1. Lap bang bién thién va v& d6 thi (P) cua ham s6 y = x*—2mx + 3, biét ring (P) c6 truc ddi ximng 1a x = 2.

2. Giai phuong trinh: X+ 247 —x = 2JX—1+J—x? +8x—7 +1.

Cau Il (4,0 diém)

2sin2X—co0s2x—7sin x+4+\/§ B
2c0sx++/3

y3—4y2+4y:«/x+1(y2—5y+4+«/x+1)

2JX* - 3x+3+6x-7=y? (x-1)" +(y* -1)\/3x-2

1. Giai phuong trinh: 1.

2. Giai h¢ phuong trinh: (x,yeR).

Cau 11 (4,0 diém)
1. Cho ba sb duong x, y, z théa man: 4x* + 4y* + z° = %(2x+ 2y + z)z. Tim gid tri 16n nhat cua biéu thirc:

8x* +8y% +7°
(2x+2y+2)(4xy +2yz+22x)

u =2 o . . e . 2n*+3n+1
' .. Tim sb hang téng quét uy va tinh gigi han fjm 2130+

2. Cho day s6 xéc dinh béi: )
Uy =4u,+3.4" neN u

Cau 1V (4,0 diém)
1. C6 bao nhiéu s6 tu nhién c6 8 chir s khac nhau ma cé mit hai chix Ié va ba chit s6 chén, trong d6 moi chix s
chin ¢ mit dang hai 1an?.
2. Trong hé toa do Oxy, cho tam giac ABC noi tiép dudng tron (C) tam |, trong tam G (%;Oj , cac diém
M (0;1), N (4;1) lan luot di xung véi I qua AB va AC, diem K (2;-1) thuge duong thang BC. Viét phuong
trinh duong tron (C).
Cau V (4,0 diém)
1. Cho hinh chép S.ABCD c¢6 day la hinh binh hanh tam O. M6t miat phing khdng qua S cit cac canh SA, SB,
SC, SD lan luot tai M, N, P, Q thoa man: SA=2SM,SC =3SP. Tinh ti s % khi biéu thuc
2 2

T :(S—B) +4 Sb dat gia tri nho nhat.

SN SQ

2. Cho hinh lang tru ABCD.A;B;C;1D;. Mot miat phang (o) thay dbi va luén song song véi day cit cac doan ABy,
BCy, CDy, DA lan luot tai M, N, P, Q. Hay xac dinh vi tri caa mp( o ) sao cho dién tich MNPQ nho nhat.



Huéng din giai Pé thi HSG Thanh Hoéa ngay 21/3 nam 2019

Cau 1.2, Giai PT: x+2J7—X =2JX —1+/—x? +8x -7 +1.

Pit J7-x=u>0;Vx-1=v>0=u’+Vv? =6 taco pt:

v=2
V2 +l+2u=2v+l+uv <=2(u—-v)=v(u-v) <
R R

= {X ij (théa man). Vay tap nghiém S={4;5}.

25in2x—c032x—75inx+4+\/§_1
2c0sx +/3 |

Cau ll. 1. Giai phuong trinh:

PK: 2c0sX ++/3 #0

Tu pt = 2siNn2X —Cc0s2X —7SINX +4 = 2C0SX <> 2cosx(25inx —1)+23in2x—7sinx+3=0

. 1 , 1
SinX = — SInX = —
2 = 2

(2sinx —1)(2cosx +sinx—3)=0 <
2C0sX+sinx =3 cos x =sinx =1(loai)

<:>sinx=1<:>x=g+k2n (loai nghiém x:%n+ k2n ). KL: nghiém cua pt la X:g+k2n.

y® —4y® + 4y =X +1(y2 —5y +4++/X +1)

Cau ll. 2. Giai hé phuong trinh: , :
2x* =3x+3+6x-7=y*(x-1) +(y2—1)\/3x—2

PK: x> % . Tu pt dAu twong duong: y(y—2)° —(y—2)° Vx+1=+/x +1(\/x +l—y)
y—2=x+1=0

<:>(y—«/x+1)[(y—2)2+ x+1]=0<:{ y=vx+l <y =+x+1 (loai nghiem x = -1,y = 2)

Thé y? =x+1 (y > 0) vao pt thir hai thi duoc:

2NX? —3x +3-2+(3x - 2) - x/3x =2 = (x +1)(x ~1)* = (3x - 3)

x?—3x+2 2
2 F3X =2 (3% -2 —x)=(x+1)(x-1) =3(x -1
IX?—3x+3+2 ( ) (er(x-1) -3(x-1)




2 2
o2 X TXE2 | X IHEZ (e gyio)(x+2)

X =3x+3+2 3X—2+X

+ TH1: x?-3x+2=0<x=1ux=2 :heconghlem xy =(1,J§ u(z,ﬁ)

+ TH2: 2 __ V-2 =X+2& 2 82 +X+2 (%)
IX?2=3x+3+2 V3X-2+X x/x2—3x+3+2 V3X =2 +X

D3 théy (*) v6 nghiém vi x z% thi VT(*) < 1 < VP(*).

KL: h¢ ¢6 nghigm (x;y)=(L2)u(24/3).

Cau lll.1. Cho x, y, z >0 thoa man: 4x*+4y? +2z° =%(2x+2y+z)z. Tim GTLN cua biéu thuc;

B 8x°® +8y° +2°
(2x+2y+2)(4xy +2yz + 22X)

bit 2X =3, 2y =h, z :c:>S=a+b+c=l;612+b2+02=1 va biéu thic P
2X+2y+12 2X+2y+2 2X+2y+2 2
3 3 3
tro thanh: p= & T2 ¢
ab+bc+ca

Taco (a+b+c) =a®+b*+c®+3(a+b)(b+c)(c+a) hay la:
(a+b+c) =a®+b%+c®+3(a+b+c)(ab+bc+ca)—3abc
a’+b®+¢® =S -3S(ab+bc+ca)+3abc thé vao P thi:

—3(ab+bc+ca)+3abc ,
( T )+ = P+3=ﬂ. Mat Khac tur gia thiét ta co:
ab+bc+ca ab+bc+ca

1
P=

1=SZ=%+2(ab+bc+ca):>ab+bc+ca=%thévéoPthitaduqc:
P+3=4+12abc = P =1+12abc. Ta chitng minh P =1+12abc£%. That vay khi d6 bdt < 6abc S%.
Ta co: (a2+ij+(b2+ij >a,b 1—02+i2£(1—0)2>06(0;2i|

36 36) 3 3 2 18 3 3

Xét Q = 6abc = 2ab.3c < 4ab = 2[(a+ b)* —(a%+ bz)} = 2{(1—0)2 —(%—czﬂ < é




<:>2(1—20+c2—%+02j—330<:>02—c+§£0<:>%scs§. Bdt dung néu ta lay ¢ 1a s6 16n nhat thi

2 1

1=a+b+033c:>%£c.Tacédpcm.Véy maxPz%l tai a:b:%,c:§<:>X=y= z.

‘ : =2 L : . <o
Cau 111.2. Cho day so xac dinh boi: { t .. 11m so hang tong quét u, va tinh

U,,=4u,+34" neN

2n?+3n+1

gidi han lim
u

n

S6 hang tong quat c6 dang u, = 4" (an +b) that vay thay vao cong thic truy hoi thi:

44" (an+a+b)=4.4"(an+b)+4a.4" =4u, +4a.4" tachon a= % thi thoa mén cong thuc.

Vi u1=4(b+%)=2:>b:—%:>un =4"%(3n-1),neN".

2 2 2n+1)(n+1
20° 430+l L 20’430+l (2n+1)( +)=4Ii (: 41nj_"m2n+1=0§:0_

| = ny=
| u m4”‘1(3n—1) m 4"(3n-1) " 3n-1

n

Cau IV.1. C6 bao nhiéu sé c6 8 chit sé khac nhau ma c6 mat hai chit sé 1é va ba chit s6 chén,
trong d6 mdi chix s6 chan c6 mat dung hai 1an?.

Goi cac chit sb Ié khac nhau Ia x, y thuoc A ={1,3;5,7;9} va ba chit s6 chin khac nhaulaa, b, ¢
thuoc B ={0;2;4;6;8}.

+ TH1: Néu chon mét chit sb x 1é dung dau thi c6 5 cach chon, chit s6 16 y con lai va ba chir s6
chan thi s6 cach chon la 4.C3 va chon lai bo (a; b; ¢) c6 mot cach. Bay gio ta ta sap xép vi tri cho
7!
21.21.21
cach chon nghia 1a da xép vi tri cho x, viéc con lai 1a sap xép vi tri cho bo 7 chir s6 con lai).

bo 7 chit s6 (khdng ké sb 1é x dimg dau) thi ¢6 cach khac nhau la: 4.C2.1. . (Tandixco5

. N ! .
Vay truong hop 1 ¢6 céc so thoa mén bai toan la: 5.4.C§.% =126000 (S0)

21.21.2

+ TH2: Néu chon mét chir s6 chan a dung dau thi cd 4 cach, hai chit so b, ¢ c6 C2 céach, chon lai
chir s6 a c6 1 cach, chon lai cap (b, ¢) ¢6 1 cach. Chon hai chir s6 1é c6 C2 céach . Bay gio ta sap

, , , |
xép Vi tri cho bo 7 chit s& (khong tinh a) thi sé cach khac nhau Ia: Ci.l.l.Cg.ﬁ _ 75600

Truong hop 2 ¢6 s6 cac sb thoa man 1a: 4.75600 = 302400 sb.
Vay s6 céc sé thoa man bai toan 1a: 126000 + 302400 = 428400 s.




Cau 1V. 2. Cho tam gi4c ABC néi tiép duong tron (C) tam I, trong tam G[g;oj , cac diém

M(0;1),N (4;1) lan lugt d6i xting v6i I qua AB va AC, diém K(2;-1) thuge duong thang BC.
Viét phuong trinh duong tron (C).

Ta thay IM va IN vudng goc véi cac day cung AB, AC nén di qua céac trung diém E, F cua AB va
AC. Két hop tinh d6i xitng cua M, N qua cac canh AB, AC thi dé dang suy ra cac hinh AICN,
AIBM la céc hinh thoi va do d6: AM=AN=NC=BM=AI=IC=IB=R.

Hon nita ta c6 BM//NC (cuing //Al) va bang nhau nén BMNC 1 hinh binh hanh suy ra BC//MN.
Phuong trinh MN la y =1, va BC di qua K nén c6 phuong trinh lay = - 1.

Goi D(d; - 1) 14 trung diém cta BC thi toa do caa Bva C laB(d—b; - 1) va C(d + b; - 1).

Viys=0yg=Y.=-1=y, =2.
X :gijerBerC:8:>XA+2d=8:>xA=8—2d:>A(8—2d;2).

Mit khac BC = MN =(4;0)=2b=4=b=2.VAMB=MA =R = (d-2)" +4=(8-2d)" +1 nén
d=3ud :% . Tuong ty NC = NA nén (d —2)° +4=(4-2d)" +1 nén d = 3 1a nghiém chung cua
hai phuong trinh trén va khi d6 toa do ba dinh: B(1; -1), C(5; -1), A(2; 2).

Goi I(3; m), tr IN=MA=R =5 taco: 1+(m-2)’=5=>m=0um=4=1(3,0)U1(3;4)

Loai I(3; 4) Vi IC = /5. Vay duong tron (C) 1a: (x—3)" +y? =5.




Cau V. 1. Cho hinh chép S.ABCD c¢6 day 14 hinh binh hanh tim O. Mot mat phang khéng qua S
cit cac canh SA, SB, SC, SD lan lugt tai M, N, P, Q théa man: SA=2SM,SC =3SP . Tinh ti s6

2
SB hi bidu thirc T = (SB) +4] 2P dat gia tri nho nhit.
SN SN sQ

it 2—5 - x,z—g —y. Goi O Ia tam hinh binh hanh va G 14 giao diém cia SO véi mp(MNPQ).

Trong mp(SAC) vé& AE, CF song song véi MP cat SO tai E, F. Khi d6 SA _SE SC_SF
SM SG'SP SG

Cong cac Vé ta duge 2 428 _SO+OE+SO=OF _ 550 1y s BCF 14 hinh binh hanh). Tuong
SM 'SP SG ?SG
tu ta cling c6 tong: S—B+S—D gsuyra X+y=2+3=5,
SN 'SQ “SG

Khi d6 ta xét T =x?+4(5-x)" =5x? —40x +100 =5(x—4)* +20>20 =>min T =20 < x = 4.

Cau V. 2. Cho hinh ldng tru ABCD.A;B,C,D;. Mot mit phang (a.) thay doi va ludn song song
Vi day cat cac doan ABy, BC,, CDy, DAy lan lwot tai M, N, P, Q. Hay xac dinh vi tri caa mp(a)
sao cho dién tich MNPQ nho nhat.

B b C
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a \\ \\
N C
\
A v d
\
\ D
\
\
\
B NV
M AR )
“ \\\\\ \\
\\ \\ \\
A \ \LB—I _______________ 1P
Q/ """""""" C,
D’
Aq




D& thay thiét dién A’B’C’D’ c6 dién tich bang hai ddy va bang S. Piat AB =a, BC =b, CD =c,

DA = d, cac canh bén bang nhau va bang 1, ti s6 = AA'=x,0< x <1. Khi d6 ta lan luot tinh

1

" Ly . S
duge: A’M =ax, A’Q = (1 - X) d nén ti s6 dién tich 22 =x(1-x).

AABD

4 - Ve ' ' S ' \ J4 A z
Tuwong ty ti so dién tich Sagun _ x(1-x), Sace X(1-x), =22 =x(1-x)va do d6 cong cac
AABC SABCD AACD

2 , N . 1 1
dang thuc trén ta co 2S = m(SAA.MQ +Sagmn +Sacne +Sapg ) = m(S—SMNF,Q)

Dit Syppo =S' thi S'=S-2x(1-x)S . Vay d¢ dién tich S’ nhé nhat thi 2x(1-x) I6n nhat va ta c6

, (x+1- x)2 1 . 1
theo bdt C6 si: 2x(1-x) < Z.T =3 dat duoc tai x = >
Vay khi mp(o) di qua trung diém canh bén va song song véi hai déy thi Syyeq =S'nhé nhat va

bang nira dién tich day.

HET.

Nguoi huéng dan giai: Nguyén Xuan Chung — THPT L& Lai — Ngoc Lic — Thanh Hoa






