SO GIAO DUC VA PAO TAO NGHE AN DPE ON LUYEN HQC SINH GIOI TINH LOP 12
TRUONG THPT NGUYEN XUAN ON NAM HQC 2022 - 2023
Thoi gian: 150 phat (Khong ké thoi gian phdat dé)

DE SO 42

Cau 1. (7,0 diém)
a) Cho ham s6 y=x*-2(m+3)x*+12m, m la tham s6. Tim m dé dd thi ham s6 da cho ¢6 3
diém cuc tri tao thanh mot tam giac c6 dién tich bang 42 .
(xy+1)x? +(x+1)2 =X’y +5X

b) Giai hé phuong trinh sau:
Ay +TX2 + 44Xy +1=2x+1

Cau 2. (2,0 diém)
Mot nhdm gom 25 hoc sinh ding thanh 1 vong tron cing tham

21y
gia tro choi. Giao vién chon ngau nhién 5 hoc sinh trong so do
dé tham gia trd choi. Tinh x4c xuat dé 5 hoc sinh dugc chon 1
khong co bt ki 2 hoc sinh nao dirng canh nhau.
X
-1 0 1 2 3

Cau 3. (2,0 diém)
Cho ham s6 y=f(x) voi f(x) 1a mot da thirc va c6 do thi -1

nhu hinh v& bén. Hay cho biét tap nghiém cia phuong trinh

f (x* —x)+x* —2x*—2x* +3x =0 ¢6 bao nhiéu phén tir ?

Cau 4. (6 diém)

Cho hinh hop ABCD.A'B'CD' ¢4 tat ca cac canh déu bang a va cac goc phang dinh A déu bang 60°.
a) Chung minh BD L (A'ACC').
b) Biét khoang céch gitra hai dwong thing AB’ va A'C’ bang /22 , tinh thé tich khdi tir dién
A'BDC'.

Cau 5. (1,5 diém)
Cho hinh chép S.ABCD c6 day 14 hinh binh hanh, tam gidc ABD déu canh a, tam gi4c SBA
vudng tai B, tam giac SDA vuong tai D . Goc giita hai mat phang (SAB)va (ABCD) bing 60°
. Goi P 1a trung diém cua SC . Mot mat phang qua AP cit hai canh SB va SD lan lugt tai M
va N . Tim gia tri nho nhat cua thé tich khéi chop S.AMPN .

Cau 6. (1,5 diém)
Cho céc s6 thuc duong x,y,z théa man y®(x—z)+z°(x—y)=0. Tim gia tri nhé nhat cua biéu

thac P = ! + y + z 2+ 2yz(1—x) .
(1+x)2 1+y 1+z) (1+x)(1+y)(1+2)




Huwéng dan

la) (3d) TXD: R.Taco y'=4x’—4(m+3)x=4x(x*-(m+3)).
Db thi ham s6 ¢6 3 diém cuc trj A B,C khi va chi khi phuong trinh y' =0 c6 3 nghiém phan biét. Hay ta
¢ diéu kien m+3>0<m>-3.

Khi do: A(0;12m) ; B(Vm+3;-(m-3)°);C(—/m+3;~(m-3)’) la cdc diém cyc tri,

Goi H 1a trung diém BC,taco H (O;—(m—S)Z) va cac canh cua tam giéc la

AB = AC =[m+3+(m+3)’ ;BC=2m+3; AH =(m+3)
Theo bai rata cd S,g. =442 < AHBC =82 < 2Jm+3(m+3)" =82 & m=-1.
Patt=x*—x.Taco x4—2x3—2x2+3x:(x2—x)2—3(x2—x).

Phuong trinh da cho c6 dang f(t):—t2+3t (2).

1b) (4d) Dk y=-1,tr PT (1) taco x*(xy+1)+(x—-1)" —x(xy+1)=0< (x—-1)(x’y+2x-1)=0
{ x=1

= 2
Xy+2x-1=0

V6i x =1 thay vao (2) ta dugc 4y+4+4«fy+1:0 = y+1( y+1+1>:0<:>y:—1

1-2x (do x =0khong thoa man) thay vao (2) ta dugc

X2

4x3(1_22XJ+7x2 +4x2 /1_22’( +1=2x+1 < (x—1) —4x?
X X

[x-1=0 _ 1 _ 1
©|X_1|(|X_1|_4|X|):0C>LX—1|:4|X| oSx=1= y:—l,x:—§: y =15; X=c= y =15

Véi X’y +2x-1=0<y =

XT_l‘ — 0 |x—1F - 4|x(x-1)| =0

Vay nghiém cia h¢ la (1,-1); (—% ;15) : (% ;15}
2) (2d)
Loi giai

Ta danh sd cac hoc sinh 1a a,,8,,..., &, . Viec chon ra 5 HS trong 25 HS sao cho khong c6 2 HS nao dung
canh nhau ciing turong tu nhu viéc chon ra 5 s6 trong 25 s6 trong d6 khong c6 2 s6 ty nhién nao lién tiép,
& day chung ta dé y toi 2 s6 1 va 25 khong cung duoc chon.

Gia sir5s6 dugcchonla a, b, ¢, d, e(l<a<b<c<d<e<25).
Vi chiing 12 5 s6 tu nhién khdng lién tiép nén ta co ’
l<a<b'=b-1<c'=c—-2<d'=d-3<e'=e—4<21. Bai toan tro thanh chon ra 5 so tu nhién phan
biét tir 1 dén 21, nén c6 CJ, cach chon.
Tuy nhién, ching ta can loai trir truong hop a=1, e =25 (vi chiing khong cung dugc chon).
Véi a=1e=25 thi e'=21, do d6 b', c¢',d' duoc chon 3 trong 19 sb
con lai, nén c6 C}, cach chon.
Vay sb cach chon 5 trong 25 HS dé khong c6 2 HS nao ding canh nhau 2
la

C;, —CS =19380. S6 phan ti cua khong gian mau 1a n(Q)=C;.
n(A) 19380 5 1\ 2 i
nQ) cx

Sy

X4c suat ciia bién cd A 1a P(A)=

—

=2

=3



3) (2d

V)é(dé)thi hai ham s6 y = f (t), y =—t*+3t trén cling hé truc chiing ta thay ching cét nhau tai hai giao
diém 0(0;0), A(a;b) (ae(23)).

Do d6 (1) ¢6 hai nghiémlat=0,t=a.

x=0

x=1"

Véit=ataco X’ —x=a<=x*—x—a=0 (2).

Vi ae(2;3) nén phuong trinh (2) c6 hai nghiém tréi dau khac 0, 1.

Voit=0tachd xz—x:Oc{

Vay phuong trinh f (X* —x)+ x* —2x> - 2x* +-3x =0 ¢6 4 nghi¢m phan biét

4a)( 3d). Taco BAA = DAA = BAD =60° va AB=AD = AA' =a. Khi d6 AABD, AADA’ va AABA’
déu canh bang a.

— AD=AA=AB=a.

Suy ra hinh chiéu cua A’ Ién (ABCD) la tam H
cia AABD déu. Vay A'H 1 BD, mat khac

AC 1 BD = BD L (A'ACC’)

4b)(3d) Tacé AB'// DC'=(DA'C'")//(AB'C)
= d(AB’; AC')=d(AB’;(DAC'))
=d((DA'C"),(AB'C)) =d(H;(DAC)).

Dung hinh binh hanh DCAJ . Tir H ké HK L DJ
(KeDJ),tacé HK // DB,

T H ké HL L AK (Le AK) = HL L (DA'C')

a 3]2 a6 1 1 1

Ta co: HK:EBD:E, AH = [a’—| == | =——. Xéttamgidc AHK: —=—1+———
2 2 3 HL® HK A'H

—HL=2 fZ.Khid(’) d(AB';A'C')zHL=«/§:>alf2 —J22=a=11
1 1avb6 a?3 a2 1132 13312
:>VA'BDC'=VABCDA'B'C‘D'_4VA'ABD=§VABCDA'B'C'D' :é 3 2 = 6 = 6 = 6

5) (1,5). Dyng SE L (ABCD)= SE L AB;SE L AD
Taco AB L SB;AD 1 SD nén

AB 1 (SBE); AD L (SDE)=> AB L BE; AD L DE.
—> AABE = AADE = E € AC

= ((SAB);(ABCD)) =(SB; BE ) = SBE =60°

Taco BE=—20 = 2 .SE_BE tan60° =a ;
sin60° /3
a’\3

Vay thé tich khdi chop SABCD 1a: V =V, :%SE.S

CACH 2. Tinh thé tich khéi chép SABCD
Goi K la trung diém canh SA




Vi tam giac SBA vudng tai B, tam gidc SDA vuéng tai D nén suy ra
KA = KB =KD, suy ra KG L (ABD), véi G la trong tdm tam giac ABD

2 a°
Tinh duoc KG_E:>hS ascp = 2KG =a =V =V = ; 2 ;/_ f
bat X:SS—I\Q, y= zg (0<X y<1) Goi V; =Vsayen
Ta ch Vi Voawe TVsane _ Vsawe " Vs e :l[% E SN ij 1

_ —(x+y) (@)
Y N, oo Moo 20SBSC SD'SC

2
Lal C(’) \AZVS.AMN +VS.PMN — VS.AMN + VS.PMN _ 1[SM SN SM SN SP) 3

2 ).

SB SD SB 'SD’'SC

\ 2\/S.ABD 2VS .CBD 2

Suy ra %(x+y):§xy:>x+y:3xy:>y:3il.Tfrdiéu kien 0<y<1,taco 3 X
X

1
<1, hay x>=.
1 y 2

3 X 3 3 x 1 ,
Thay vao (2)taduoctlsothetlch = . bat f(x)==. ,Xe|=;1],tacod
V C4'3x-1 4 3x-1 2
x=0 (L)
=22 pg=0e| 2 f(lj= 0)=23, f(gj_l,dodo
4 (3x-1) x=3 (N) 2 8 3
3
min-2 = min f(x):f[g):l.vay minV, = y a3
Vv B} 3) 3 18

6(1,5 d)

1 [y zj 2yz (1 xj 1 (y z] 2yz (2 )
P= >+ + + = >+ + + -1
(1+x) \1+y 1+z (1+y)(1+z)\1+x (1+x)" (1+y 1+z (1+y)(1+z)\1+x

_ 1 +( y 2 jZ“L 4yz 2yt
1+x)" \l+y 1+z) (L+y)(I+z)(1+x) (L+y)(l+2)

1 y? z° 4yz 1 1 1 4
:(1+x2+(1+ )2+(1+z)2+(1+y)(1+2)(1+X)= 1 x) I 1 1Y
) y (1+x) (1+1J (1+] (1+ x)(1+j(l+j
y z y z
Datu_l v=£:>u,v>0. Khidé P= ! >+ ! >+ ! >+ 4 .
y z (1+x) (1+u) (1+v)"  (1+x)(1+u)(1+v)

1

Theo bdt Cosi: P > .
= oSt (1+x) (1+u v) 1+x)(1+u)(1+v)

Mat khéc, gia thiét tro thanh x(y i j yre ., [ + 1ZJ=E+1<:>X(UZ+VZ)=U+V.

z y z
Theo bdt Bunhiacopxki: X(u+v) <2x(u®+ ) 2(u+v):>u+v<g.
X
2 2
Lai theo bdt Cési: (1+u)(1+v)s%(2+u+v)2S%(2+§j :(XTHJ .

Tudosuyra P> 1 + 2x° + 4x’ :2X3+6X2+X+1
(%) (%) (1+x) (1+x)’




3 2
Xét ham 36 f(X): 2X° +6X "ZX+1, Xx>0. Taco f'(X):M: f I(X)=0<:>X=1,
(1+x) (x+1) 5
Lap bang bién thién cua f(x) trén (0;+0) suyra P> f (x)> f (%jzl%

GTNNcuaP la 9 dat duoc khi x:l,u:v,u+v:g:10<:>x:1,u:v:5<:>x:y:z:l.
108 5 X 5 5



