SO GD & DT NGHE AN PE KSCL POI TUYEN HSG TINH LOP 12
TRUONG THPT NGUYEN XUAN ON NAM HOQC: 2022- 2023
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13Vx-1+9y+2 =16x (1)
(x2+x)w/x—y+3:2x2+x+y+1 (2)

Cau 2. (2 diem) Cho tap X ={1;2;...;8}. Goi A latap cac so tu nhién c6 8 chit s doi mot khac

Cau 1. (3,5 diém) Giai hé phuong trinh (x,y €R)

nhau duoc I1ap tir X . LAy ngau nhién mot s6 tir tap A. Tinh xac suit dé sé duoc Iy chia hét cho
2222.
Cau 3.(3+2,5 diém)

Y A X+3 ’ A . \ < A N A 5 z -z . 5 A A
a.Chohamsb y = 5 < do thi (C) va diém O(0;0). Tim tit ca cac gia tri cua tham s6 m dé
X+

duong thang d :y = 2x+3m cit (C) tai hai diém phén biét A va B thoa man trong tam G cia
tam giac OAB thugc duong thang A:2x—y+m® =0.

b. Cho cac ham s6 f (x)=x*—4x+m va g(x)=(x* +1)(x’ +2)2 (x? +3)3. Tap tat ca cac gia tri
cia tham s6 m dé ham sé g( f (x)) ddng bién trén (3;+).

Cau 4.(3+2 diém) Cho hinh ling tru ding ABC.A'B'C’co déy 1a tam giac ABC vudng can tai B. Mt
phang (A'BC)cach diém A mot khoang bing 2 va tao véi mat phiang (ABC) mét goc o .

a) Tinh thé tich khéi lang try theo « .
b) Tim o dé thé tich khéi lang tru ABC.A'B'C’ dat gié tri nho nhét.
Cau 5. (2+2 diém)

a. Cho tr diégn ABCD ¢6 G la trong tdm tam giac BCD. Mt phang (P) di qua trung diém | cua
AG va cat cac doan AB, AC, AD tai cac diém khac A Goi h,,hy,h.,h, lan luot Ia khoang céch tir

2 2 2
cac diém A,B,C,D dén mat phang (P). Ching minh rang mz h .

b. Cho 3 56 thyc duong x,y,z théa man 5(x°+y° +2°)=(x+y+2z)(xy+yz+2x)+15xyz . Tim gia

tri 16n nhét cia biéu thic P =[2(x+y+2)—(y*+2°).



DAP AN

13Vx—1+9y+2=16x (1)

Cau 1. Giai hé phuong trinh x,yeR
P 8 (ﬁ+x%ﬂ—y+3:2ﬁ+x+y+l(% ( )
x>1
Loi gidi. bicu kién {y>-2
x—-y+32>0

T phuong trinh (2) ta cé (x2 +x)«/x—y+3 :Z(x2 +x)—x+y+1

. x—-y-1
(xz+xMJx—y+3—2)+x—y—1:Oc>@?+x)7§?7?§:§+x—y—1:0
x*+x
—y-1)| ——+1|=0
(= )LM—y+3+2+j
x4+ x
Jex—y+3+2

Néntacod x—y-1=0< y=x—1thé vao phuong trinh (1) ta duoc

]3Jx—1+9Vx+1=16xc>H{x—1—v —1+ij+8(x+1—84x+1+§}=0

Véi x>1= +1>0

N 13(@—%)2 +3(\/m_§j2 =0

1
x—1==

x+1:§
2

Véy nghiém cua h¢ di cho la (x;y)= (g;i}
Cau 2. Chotap X ={1;2;...;8}. Goi A la tap cac s6 tw nhién co 8 chit s6 d6i mot khéc nhau duoc
lap tir X . Lay ngau nhién mot sé tir tap A. Tinh xac suat dé sé duoc lay chia hét cho
2222.

Léi gii

Taco n(Q)=8!.Goi s6 dugc lay tir A c6 danga =2aa,...a; .

7
A

Vi 2222=2.1111, hon nita 2 va 1111 & 2 s6 nguyén t6 cung nhau nén

. a:2 ag:2
a:2222 << . = .
a:1111 a:1111

Tr a+a,+..+3;=1+2+..+8=36:9 nén a:9999.

Lai c60 a=aa,..a3=10000.a,8,8,8, + ;852,85 =9999.a,a,a,a, + (alazaga4 + a5a6a7a8) suy ra

(aiazaga4 + 35a6a7a8)59999.

Nhung vi 2000 <aa,a,8, +a;3,8,83 <18000 nén  aa,a,a, +a.a,a,83=9999  hay
q+ta=a,+ag=a;+a; =a, +a;=9.

Dé thay mdi s6 tu nhién a théa man diéu kién trén va ag 1a s6 chin déu chia hét cho 2222.

Chia8sé tir X thanh bon bg c6 tong bang 9 1a (1;8),(2;7),(3;6),(4;5).a, b 4 cach chon.



Mai cach chon ag ta co duy nhat mot cach chon a,.

Ba b¢ con lai (a;as),(a,;8),(a5;a; ) 6 the hoan vi cho nhau, ddng thoi hai phén tir trong mdi bo

’ ~ ’ A z . A Y 5 3 7
co ciing co theé hoan vi cho nhau nén c6 tat ca 31.(2!)” cach chon.

n(A) 192
n(Q) 8’

Tom lai, tacé n(A)=4.31.(2!)* =192. Vay P(A)=

X+3
X+2

Cau 3a. Chohamsé y = c6 dd thi (C) vadiém O(0;0). Tim tat ca cac gia tri ctia tham sé

m dé duong thang d :y = 2x+3m cit (C) tai hai diém phan biét A va B thoéa man trong tim G
cua tam giac OAB thudc duong thang A:2x—y+m® =0.
Loi giai

o X+3 s A A
Xét phuong trinh hoanh d¢ giao diém <22 =2x+3m (voi X laanso) (1).
X+

Duong thang d cét dd thi (C) tai hai diém phan biét khi va chi khi phuong trinh (1) ¢6 hai nghiém
phan biét.
X#—2

1) < .
@ {2x2+3(m+1)x+6m—3=0

Khi d6 2x* +3(m+1)x+6m—3=0 c6 hai nghi¢m phan biét khac —2 khi va chi khi

A=9(m+1)’-8(6m-3)>0 ) o
< 9m°-30m+33>0 ludn ding véi moi m e R.

8—-6(m+1)+6m—-3=0
Tac6 Ogd < m=0.
Goi X, va X, la cac nghiém cua phuong trinh (1).

3(m+1).

Theo DBinh li Vi-éttaco x, + X, =— >

Gia sir A(X,;2% +3m), B(x,;2X, +3m).

2 6
Khi dé G[X“;XZ; (X1+);2)+ mj hay G(—mT”;m—lj.

m=20

m=+2

Péi chiéu didu kien m = 0 ta duoc tat ca c4c gid tri can tim caa m 12 —/2; V2.

Taco GeA<:>m3—2m:O<:{

Cau 3b. Cho cac ham sb f (x)=x* —4x+m va g(x)=(x*+1)(x* +2)2(x2 +3)3. Tap tt ca cac

gia tri cua tham s6 m dé ham sé g( f (x)) dong bién trén (3;+) la



Loi giai
f(x)=x"—4x+m= f'(x)=2x-4.
(x)= (x2+1)(x2+2)2(x2+3)3=a12x12+a10x1°+...+a2x2+a0
g'(x) =12a,x" +10a,)X’ +...+2a,X..
[g(f (x))]y £/(x).0'(f(x))=(2x—4)[12a, f* (x)+10a,,f° (X)+...+2a,f (X) ]
=(2x-4).f (x).[12a12flo(x)+10a10f8(x)+...+2a }
Vi ay,; @, o) @ 8 >0 va 2x—4>0 Vxe(3;+w) nén
(2x—4)[12a,, 1% (x)+10a,, * (x)+...+2a, | >0 VX & (3;+%).

()] >

Ham sé g( f (x)) dong bién trén (3;+0) < [ 0 Vx & (3;+0)

<:>f(X)ZOVXE(3;+OO)<:>X2—4X+m20VX€(3, 0) < M2 g(X)=—x"+4x Vx e (3;+x)

=>m> Xg[laé)g( )=3.
CAau 4. Cho hinh lang try ding ABC.A'B'C’c6 day 1a tam giac ABC vudng can tai B. Mt phang
(A'BC)cach diem A mot khoang bang 2 va tao véi mat phang ( ABC) mét goc o .
a) Tinh thé tich khéi lang tru theo « .
b) Tim o dé thé tich khéi lang tru ABC.A'B'C’ dat gid tri nho nhat.
Loi giai

a) Dung AH L A'B(1)

Taco: BC L AB,BC L AA'= BC L(AAB); AH c(AAB)= AH 1 BC(2)
Tir(1);(2)= AH L(A'BC) hay d (A (A'BC))=AH =2

Taco: BC=(ABC)n(A'BC) (3)

BC L(AAB); ABc(AAB)= AB LBC(4);

AB L BC ( AABC vudng tai B) (5)

Tir(3);(4);(5) = Goc gitta (A'BC) va (ABC) la ABA = (0° < a < 90°)

Xét AAHB : sin ABA’zﬁ: AB:_L : Xét AAHA' : sin AA'H =ﬁ:> AA’:L
AB sina AA' COS &

1 4 4
= AA'S =—AA"AB.BC = =
MBC 9 cosasin® a cowz(l—cos2 a)

VABC.A'B'C'



b) bat t=COSa(O<t <1) :>VABClAIB/Cf =mzv (t)
4(3t* -1) t:%('\')
Taco V,(t):ﬁ,v,(t):()@ 1
(t-r) tz_ﬁ('—)
Bang bién thién:
1
t |0 ﬁ 1
% - 0 +

Vay thé tich khéi lang tru ABC.A'B'C’ dat gi tri nho nhat khi cosa = L = a ~54,74°

7

Cau 5a. Cho tir dién ABCD c6 G la trong tam tam giac BCD. Mit phang (P) di qua trung diém

| ctia AG va cit cac doan AB, AC, AD tai cac diém khac A. Goi h,,hy,h.,hy lan luot 1a khoang

N P , I | | O
cach tir cac diem A,B,C,D dén mit phang (P). Ching minh rang 2—2>—2>h; .

Loi giai

Goi B',C',D’ lan lugt la giao diém cua mat phang (P) véi cac canh AB, AC, AD.

Taco Al == AG == (AB+AC+AD )=~ 22 ag'+ 22 Ac7, 22 3 ).
2 6 6\ AB' AC’ AD’

Vi 4 diém 1,B’,C’, D’ dong phang nén 1fAB AC AD) 4
6\ AB" AC' AD’

AB AC AD BB’ CC’' DD’
=6

= + + = + + =3 (D).
AB" AC’' AD’ AB" AC’ AD'
Mat khéc ta co BB =£,£=E,DD =h—D (2).
AB" h, AC" h, AD' h,



Tu (1) va (2), suy ra E—B+h—c+h—D:3c> hg +h. +hy =3h,.

A A hA
Theo bt ding thirc Cauchy — Schwarz ta ¢6

2 2 2
w >h: (dpem).

(hs +he +hy)" <3(ng +h2 +h) ) < 9nZ <3(Mg +h2 +h} ) =
Dau “=" xay ra khi va chi khi mat phang (P) song song véi mat phang (BCD).
Cau 5b. Cho 3 s thuc duong x,y,z thoa mén 5(x3+y3+23)= X+Y+2)(Xy+yz+2X)+15xyz.
Tim gia tri 16n nhat cua biéu thic P =,/2(x+y+ z)—(y2+zz).
Loi gidi
Khi x,y,z duong thi 5(x3+y3+z3):(x+ y+2)(Xy+ yz +zx) +15xyz

<5 x3+y3+z3—3xyz)=(x+ y+2)(Xy+yz+2x)

0

(
5(x+y+z)(x2+y2+22—xy—yz—zx)=(x+y+z)(xy+yz+zx)
<:>5(x2+y2+zz—xy—yz—zx):xy+yz+zx
& 5(X* +y* +12°)=6(xy+yz+12x) < 5X° —6x(y+2)=6yz-5(y* +7°).
Vi 6yz—5(y2+22):—4(y—z)2—(y+z)2S—(y+z)2 nén 5x* —6XA<—A’ < 5x* —6xA+ A’ <0

(voi A=y+z>0)<:>§gst hay %(y+z)§xgy+z.

(y+2)
2

Do dd P=\[2(x+y+2)—(y*+2°)<2y+z—
Pat t=,/y+z, t>0 khi do PsZt—%t“.Xétham s0 f(t):Zt—%t“ Vai t>0.
Taco f'(t)=2-2°=0t=1.

Bang bién thién

+0

z
Suy ra maxP=gkhit=1c>y+z=1:> 1
2



