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. SGGIAODUC VAPAOTAO KV THITUYENSINH LGP 10 THPT
HAI DUONG NAM HOQC 2021 - 2022
Mon thi: TOAN
PE CHINH THUC Thoi gian 1am bai: 120 phat (khong tinh thoi gian phat dé)

(Pé thi c6 01 trang)

Cau 1 (2,0 diém):

a) Giai phuong trinh x* —3x=4.
2Xx-5-y=0

b) Giai hé phuong trinh y :
5x+3y =18

Céu 2 (2,0 diém):

2\/5 \/5+1 3+7\/5
+ +
\/5+3 \/5—3 9-a

b) Cho ham sé bac nhit y=ax—4. Xac dinh hé sé a, biét d6 thi ham sé di cho cit duong thing

a) Rut gon biéu thic P = véi a>0, a=9.

(d): y=-3x+2 tai diém c6 tung do béng 5.

Céu 3 (2,0 diém)

a) Mot manh dat hinh chix nhat c6 chu vi 24m . Néu tang chiéu dai Ién 2m va giam chiéu rong di 1Im thi dién
tich manh dét tang thém 1m?. Tim d¢ dai cac canh cua manh dat hinh chit nhat ban dau.

b) Cho phuong trinh x> —2(m-1)x+m-3=0 (V&i m la tham s6). Ching minh rang phuong trinh da cho
ludn c6 hai nghiém phéan biét x,,x, véi moi m. Tim c4c gia tri ctia tham sé m sao cho: |x, — x,| = 4.

Cau 4 (3,0 diém):

1. Cho tam giac ABC c6 ba goc nhon néi tiép trong duong tron (O;R) va hai duong cao AE,BF cét nhau
tai H (E e BC,F € AC).

a) Chang minh rang bén diém A, B, E, F cing nam trén mot duong tron

b) Chttng minh rang OC L EF

2) Cho tam giac ABC c6 /B, ~C la géc nhon va c6 dién tich khong doi. Tim gié tri nho nhat cua biéu thirc
P =2BC? + AC? + AB?.

Cau 5 (1,0 diém):

Cho cac s6 thuc duong X, y thoa man \/y(y+1)—6x—9=(2x+4)M—3y. Tim gi4 tri 16n nhat cua

biéu thac M = xy +3y —4x* - 3.
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Céaul
Phwong phap:

a) Van dung cong thic nham nhanh ciia phuong trinh bac hai mot an: néu phuong trinh ax® +bx+c=0 ¢

a—b+c=0 thi phuong trinh c6 hai nghiém phan biét x, = —1;x, = —
a

b) Van dung phuong phap cong dai s6 dé xac dinh nghiém cua hé phuong trinh.

Cach giai:
a) Taco: xX* —3x=4<x*-3x-4=0.
X=-1
Vi a—b+c=1—(-3)+(—4) =0 nén phuong trinh c6 2 nghiém phan biét C_,
X=——=
a

Vay tap nghiém cua phuong trinh 1a S ={-1,4} .

b) Ta co
2X-5-y=0 2X—-y=5 6x -3y =15
= =
5x+3y =18 5x+3y =18 5x+3y =18

11x =33 X=3 X=3
& =N &
y=2Xx-5 y=23-5 y=1
Vay nghiém cua hé phuong trinh 1a (x;y)=(3;1).
Céau 2
Phwong phap:
a) Van dung hang dang thuc A’ —B? =(A—B)( A+ B) dé x4c dinh mau thic chung cua biéu thic P
Thuc hién cac phép toan véi cac phan thie dai s6 dé rat gon biéu thic P
b) Thay y =5 vao phuong trinh duong thang (d): y =-3x+2, tir d6 tinh duoc X
Thay y=5 vagiatri x vira tim duoc vao ham sé y =ax—4 tir d6 tim duoc hé s6 a
Céch giai:
a) Voi a=>0, a=9 taco:

2\/5 J£+1 3+7J§

Jai3 Ja-3 9-a

2\/5 +J§+1_ 3+7\/5

Va+3 Ja-3 (Ja+3)va-3)
P=2«/5(\/5—3)+(«/§+1)(\/5+3)—(3+7\/5)
(Va-+3)(Va-3)

P=

P=
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_2a-6Ja+a+3Va+\a+3-3-7/a

P RCFENCE
2 3a-9/a
(Va+3)(va-3)
3va(va-3)
(Va+3)a-g)
P= 3a
\/5+3
Vay vai a>0,a=9 thi P:ja\/fs.

b) Thay y =5 vao phuong trinh duong thing (d): y=-3x+2tacd 5=-3x+2<3x=-3< x=-1.
Do d6 d6 thi ham s6 y =ax—4 cat duong thang (d): y =-3x+2 tai diém A(-L5).

Thay x=-1, y=5 vaohamsb y=ax—4 tac6 5=—a—4<a=-5-4=-9.

Vay a=-9.
Cau 3
Phwong phap:

a) Goi do dai chiéu rong manh dat hinh chit nhat ban dau 1a x (m) (PK:x>0).

Tinh duoc chiéu rong cua hinh chir nhat theo x

Theo gia thiét cua dé bai, 1ap dugc phuong trinh, giai phuong trinh, ddi chiéu diéu kién va dwa ra két luan.

b) Phuong trinh da cho ludn c6 hai nghiém phan biét x;, X, véi moi m < A>0,vm

Theo hé thuc Vi — ét, tinh dugc XX, ;X + X, theo m

Bién ddi hé thirc cua d& bai dé xuét hién x,x,; X, + X, , thay vao va giai phuong trinh chira m

Céch giai:

a) Goi d6 dai chiéu rong manh dét hinh chir nhat ban dau 1a x (m) (PK:x>0).

Nira chu vi manh dét hinh chit nhat ban dau 1a: 24:2=12 (m)

= Chiéu rong manh dat hinh chit nhat ban dau 1a: 12—x (m)

Khi tang chiéu dai Ién 2m thi d6 dai chiéu dai 1a: x+2 (m)

Khi giam chiéu rong di 1m thi d6 dai chiéu rong la: 12 —x—1=11—x(m)

Vi khi tang chiéu dai 1én 2m va giam chiéu rong di 1m thi dién tich manh dat tang thém 1m? nén ta co:
(x+2)(11-x)—x(12—x)=1

S1IX—Xx+22-2x-12x+x* =1

& 3x=21
< x=7 (tm)
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— Chiéu rong hinh chi nhat 13: 12-7=5 (m).

Vay chiéu dai va chiéu rong manh dét hinh chir nhat ban dau lan luot 1a 7m va 5m.

b) Tacé: x> —2(m-1)x+m-3=0 (1)
‘ A ) 2 3\ 7
Phuong trinh (1) c6: A'=(M-1)"—-m+3=m"-3m+4= m—E +Z>O vm

= Phuong trinh da cho ludn c6 hai nghiém phan biét x,, X, v&i moi m.

gy ERTI . (X +X,=2m -2

Khi d6 theo dinh Ii Vi-ét ta co:
XX, =m—3

Theo gia thiét ta co:

|X1_X2|:4
& X —2XX, + X, =16
<:>(x1+x2)2—4x1x2=16
= (2m-2)" -4(m-3)=16
=4m’-8m+4-4m+12=16
& 4m? -12m=0
< 4m(m-3)=0

m=0
=
m=3
Vay c6 2 gid tri cia m thoa man yéu cau bai toan 1a me {0;3} .
Céau4
Phwong phap:

1) &) Van dung dau hiéu nhan biét cua ta giac noi tiép: T giac c6 2 dinh ké mot canh ciing nhin canh déi dién

cac goc bang nhau nén ABEF noi tiép mot dudng tron tir d6 ta co diéu phai ching minh.
b) Chng minh ZACO = ZCAO =90° — %LAOC (1)

Ma ~AOC =2/ABC (2)
ZABC = /DFC (3)
Tu (1), (2) va (3) suy ra dugc £FDC =90° nén OC L EF
2) Ké duong cao AH cua tam gidc ABC
Ap dung dinh Ii Py — ta— go, tinh dugc P =(BC” + AH?)+(BH?+CH?)
Ap dung cac bat dang thire, tim duoc gié tri nho nhat cua P .
Cach giai:
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a) Tacd: AE,BF la duong cao cua tam giac ABC nén AE L BC, BF L AC.
— /AEB = /AFB =90°.
— ABEF noi tiép mot duong tron (tir giac cd 2 dinh k& mot canh cuing nhin canh ddi dién cac goc bang nhau)

b) Goi D 1a giao diém cua OC va EF .

(do tam giac OAC can tai O).

A\ /ACO + ZCAO =180° — Z/AOC
" | ZACO = ~CAO

= /ACO = /CAO =90° —%LAOC (1)

Ma ZAOC =2/ABC (2) (gbc noi tiép va goc o tm ciing chian cung AC).

Z/ABC = Z/DFC (3) (gbc ngoai va géc trong tai dinh ddi dién cua tir gidc noi tiép ABEF ).
T (1), (2), (3) ta dugc:
ZACO =90° - ZABC =90° — /DFC = ZACO + #/DFC =90°

= /FDC = 90°
Vay OC L EF (dpcm).
2)
A
B g C

Ké duong cao AH . Vi ZB, ZC la cac goc nhon nén H thudc doan thang BC .
Ap dung dinh Ii Pytago ta co:

AC’? = AH? + HC?

AB? = AH? + BH?

= P=2BC*+2AH? +BH? + HC?.
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Taco BC?+ AH? > 2BC.AH =4S 0.
(BH+CH)" BC?
==

BH?+CH? >

2
Do d6 P >8S,,5c +%.

‘- Lo - o BC?
Do S,z khong doi, A, B, C co dinh nén P dat gia tri nho nhat bang 8S,,,. +%.

Déu “=" xay ra khi BH =CH = AABC can tai A.
Caubs
Phwong phap:
Tim diéu kién xac dinh ctia phuong trinh
bat 2x+3=t (t > 0) ta ¢ phuong trinh mé&i chra 4n y va an t, bién d6i phuong trinh nay vé dang tich, tur
d6 tim dugc mdi lién hé cua y va x
Thay vao biéu thic M |, biéu thac M chra 4n x, van dung hing dang thtrc tim duoc gié tri 16n nhat cua biéu
thac M .
Céch giai:
y>0 y>0

DKXD: = 3.
{2x+320 XZ—E

bat 2x+3=t (t>0) taco:

JY (y+1)—6x-9=(2x+4)2x+3 -3y

& Jy(y+1)-3(2x+3) =(2x+4)4/2x+3 -3y
=y (y+1)-3t =+t (t+1)-3y

& Jy(y+1) -+t (t+1)+3y-3t=0
<:>y\/§—t\/t_+(\/y—\/t_)+3(y—t):0

o (7 Tt (58] 3 E) 5] -0
@(\/y—\/t_)(y+ yt+t+1+4)=0
<:>(\/y—\/t_)(y+ yt+t+5):0
<:>\/§—\/t_=0(do y+\/ﬁ+t+5>OVy,t20)
S Y=t y=2x+3

Khi d6 biéu thac M tr& thanh:
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M =>;(2x+3)+3(2x4;3)—4x2—3
M =2x*+3x+6x+9—-4x*-3
M =-2x*+9x+6

M=-2 xz—ng+6

M =—2[x—2x2 §j+g+6
16) 8
2

M =—2 _Ej 129

4 8

2 2
Vi —Z(X—gj <0 Vx nén —2[x—gj +@s%.

4 4 8 8

Do d6 M s%: Mmax=%. Dau “=” xay ra ox=7

g(tm):>y=%.

Vay GTLN cua M bang % dat duoc khi (x;y):(%;%).
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