SO GD&DT NGHE AN PE KSCL HQC SINH GIOI TiNH LOP 12
TRUONG THPT NGUYEN XUAN ON NAM HOC 2022 — 2023
M6n thi: TOAN — BANG A
Thoi gian: 150 phat (khéng ké thoi gian giao dé)

Cau 1 (7,0 diém).
a) Cho ham s6 f (x) c6 dao ham f'(x)= (X3 —6X2)(X2 —4) véimoi XxeR.

Hamsb y=f (X2 -3x+ 2) c6 may diém cuc tri?

x4y  + (X =Dy +4y’ =

8y} +4VX* +1=x*+6y+2

b) Giai h¢ phuong trinh { (x,yeR)

Cau 2 (4,0 diém).

a) Cho ham s y = f (x) c6 bang xét dau cua ham s6 y = f'(x) nhu sau

f(x) + 0 - 0 +

C6 bao nhiéu s nguyén m dé hamsé g(x)= f (m2 +2x—x*) dong bién trén khoang (2;3)?

b) Nguoi ta ding 18 cudn sach bao gdm 7 cudn sach Toan, 6 cudn sach Ly va 5 cudn sach Hoa (cac cudn
sach cung loai thi giéng nhau) dé 1am phﬁn thuong cho 9 hoc sinh A, B,C,D,E,F,G,H,I, mdi hoc sinh
nhén duoc 2 cubn sach khac thé loai (khong tinh thir tu cac cudn sach). Tinh xac suit dé hai hoc sinh A va
B nhan dugc phan thuong gidng nhau.
Cau 3 (1,5 diém). Cho ba s6 thuc duong a,b,c thoa min 4(a3 +b3)+03 =2(a+b+c)(ac+bc—2). Tim

2a’ ,_ b _(a+b)2+2
3a’+b*+2a(c+2) a+b+c+2 16

gia tri 16n nhat ciia biéu thic P =

Cau 4 (6,0 diém). Cho hinh chép S.ABC c6 day ABC la tam giac vuong tai A, géc SBA=SCA=90°,

AB=a+/6, AC =a/3, khoang cach tir C dén (SAB) bang 12761

a) Tinh thé tich khéi chop S.ABC.

b) Goi O, M lan luot 14 trung diém ciia BC, SC ; (P) 1a mit phing chira BM va song song véi AO. Goi

goc gitra SB va (P) la «. Tinh sina .

Cau 5 (1,5 diém). Cho tir dién ABCD véi diém M bén trong tir dién. Céc tia AM, BM, CM, DM cit cac mat
AM BM CM DM

ddi dién theo tht tu tai A,B.,C., D, . Chirng minh ran >12.
S ..AiBlll g gl\/lAi MB, |V|C MD

Hovaténthi sinh............ccccovevveeiiiiiveenn ... Sé bao danh..........coeeuen. ..
ChU y: Thi sinh khéng dwoc phép sir dung mdy tinh bo tii.



PAP AN THAM KHAO

Cau Diém
1a) | Cho ham s6 f(x) c6 dao ham f’(X):(X3—6X2)(X2—4) véi moi xeR. Ham sb
(35| y= f(x2 —3X+ 2) c6 toi da may diém cuyc tri?
Taco f'(x)=(x*-6x")(x*~4)=0. 0.25
x=0
X=2 ,
< 2(Trong do x=01a nghiém kép) 0,5
X=—
X=06
Xétham sb g(x)=f(x*=3x+2). Taco g'(x)=(2x-3) f'(x*=3x+2). 05
_3
9'(x)=0< 2 0,5
f’(x2—3x+2):0
3
X==
2
| X*=3x+2=0 0,75
X?-3x+2=6
| X*—-3x+2=142
3
X =—
2
< [ X=LX=2 (Trong d6 x=1x=21a nghiém kép) 0,5
X=-Lx=4
| x=0;x=3
Lap BBT ta thay dau g’(x) d6i qua 5 nghiém don, khong doi diu qua hai nghiém képx =1;x =2.
. \ 0,5
Vay ham s6 g(x) c6 5 diém cyc tri.
1b X" +4y  +(x* =Dy +4y* =1
) Gidi hé phwong trinh Y Jy+4y (x,yeR)
(3.5) 8y} +4JX* +1=x>+6y+2
X4y + (X -Dy+4y* =1 (1
Xét hé y Jy+4y ® (x,yeR)
8y’ +4X* +1=x>+6y+2 (2) 0,25
Tu (1) tacd x*(y+1D)+4y*(y+1)—(y+1) =0
< (y+D(x* +4y*-1)=0 0,25
y=-1
<:>|: 4 2 0’5
X" +4y =1
Véi y=—1thay vao (2) ta co 4V x> +1=x"+4 0,25
< X2 (x*-8)=0 0,25




x=0

&|x=242 . Truong hop nay h¢ c6 ba nghiém: (0;-1), (2@; —1) , (—zﬁ; —1) 0.25
X =—22
y 2 (0<x?<1 -1<x<1
V61 x"+4y° =1, taco: <1 1 0,25
~1<2y<1 ~|-Z<y<=
2 2
Tir (2) ta cO 4 X2 +1-x2 +8y° —6y—-2=0 (3)
Xét ham s6 f(X):4\/X2+1—X2,VXE[—1;1] co: f'(x)=0<= x=0va 0,25
f(0)=4;f(-1)=f(1) =42 -1.
Do dé 4< f(X) <42 -1 (*) 0,25
Tuong tu, xét ham s6 f(y)=8y*—6y—2,Vye {—%,%} ta dugc -4 < f(y) <0 (**), trong do
0,5
1 1
f(-2)=0,f()=—4
( 2) (2)
Vay tu (*) va (**)suyra f(x)+ f(y)>0. 0,25
x=0
Dovay: (3) < f(x)+ f(y)=0< 1 . Thir lai thdy thoa man hé phuong trinh.
Y73
Truong hop nay hé c6 mot nghiém 0;%) 0.25
Véy hé phuong trinh d& cho c6 4 nghiém: (0;-1), (2& : —1) , (—2& : —1) va(o; %} .
2a) | Chohamso y=f(x) c6 bang xét dau cua ham so y = f'(x) nhu sau
(2.0) N 10 00
() + 0 — 0 -
C6 bao nhiéu s6 nguyén m dé hams6 g(x) = f (m?+2x—x*) déng bién trén khoang (2;3)?
Tap xac dinh D=R.
Taco g'(x)=-2(x-1) f'(m*+2x-x*).
— x=1
x=1 X 2 1 2 2 2 0’25
g'(x)=0< ) S M H2x—x"=-5<|(x-1)" =m*+6
f’(m +2X—X ):0 ) )
m°+2x—-x"=10 (X_1)2:m2_9
« Truong hop 1: |m|>4.
x=1
Taco g'(x)=0<| x=1+ym’+6. 0,25
x=1£/m*-9

Dit X, =1-vVm?*+6 , X, =1-VYm’ -9, x, =1+/m’ -9, x, =1+/m*+6.




Bang xét dau ciia g'(x)

xr |—o00 @ T9 1 T3 Ty 400 0,25
g@)| + o - 0 + 0 — 0 + 0 -
Ham s6 y =g(x) dong bién trén khoang (2;3) khi va chi khi x, <2<3<x,
Hay 1+4Ym?-9<2<3<1+Vm’+6 < -2<m*<10. 0,25
Két hop véi diéu kién |m|>4;meZ = khong co gia tri ndo cua m théa man yéu cau bai toan.
« Trudng hop 2: |m|<3.
Taco g'(x)=0 *=t voi x =1 la nghiém don hoac nghiém boi 3 0:25
=0 , VoI X = ém don hoa ém boi 3.
x=1£/m*+6
Ta c6 bang xét dau cua g'(x)
T —00 T 1 €y 4o 0’25
J@| + o - 0o + 0 -
Ham s6 y = g(x) dong bién trén khoang (2;3) khi va chi khi 3<Xx,
0,25
Hay 3<1+Vm?+6 &m?*>-2.
Két hop voi didu kién |m[<3;meZ = me{-3;-2;-1;0;1;2;3}. 0.5
« Vay c6 7 sb nguyén m thoa man yéu cau bai toén. ’
2b) | Neuoi tading 18 cudn sach bao gdom 7 cubn sach Toan, 6 cudn sach Ly va 5 cudn sach Hoa (cac
2.0) cudn séch cung loai thi gidng nhau) dé lam phan thuong cho 9 hoc sinh A B,C,D,E,F,G,H, I,
"~ | mdi hoc sinh nhan dugc 2 cudn sach khac thé loai (khdng tinh thi tu cac cudn sach). Tinh xac suat
dé hai hoc sinh A va B nhan dugc phan thuéng giong nhau.
Goi X,¥,2(X,y,2eN) lan luot 1a s6 hoc sinh duge nhan céc bd giai thudng (Toan-Ly); (Toan-
Héa) va (Ly-Hoba). 0,25
X+y="7
Ta co h¢ phuong trinh: {X+2=6. 0.95
y+z=5 ’
Xx=4
<qy=3 0,25
z2=2
S cach phat thuéng ngau nhién cho 9 hoc sinh la: Cy.C2.C2 =1260. 0.95
Goi T 1a bién ¢ “Hai hoc sinh A va B ¢6 phan thudng gidng nhau”. ’
Néu A va B ¢6 phan thudng 1a sach (Toan- Ly) thi c6 C2.C3.C2 =210 céach phét. 0,25
Néu A va B c¢6 phan thudng 1a sach (Toan- Héa) thi c6 C1.C;.CZ =105 céach phét. 0,25
Néu A va B c6 phan thudng la sach (Ly- Hoa) thi c6 C;.C? =35cach phat. 0,25




Vay xac sudt can tim 1a: P(T)= w = i
1260 18

0,25

(1.5)

Cho ba s6 thyc duong a,b,c théa min 4(a‘°’+b3)+c3 =2(a+b+c)(ac+bc—2). Tim gia tri 16n

: : ? a+b)’ +c?
nhdt cia biéu thire P=—— 22 4_bre (a+h) +
3a°+b*+2a(c+2) a+b+c+2 16

Do a,b,c>0va 4(a3+b3)+c3 =2(a+b+c)(ac+bc-2)
=ac+hc-2>0

2
) Tach: a3+b3:(a+b)3—3ab(a+b)2(a+b)3—3(a7+bj (a+b)=(a+by

:>4(a3+b3)2(a+b)3
a®+b*)+c’ >(a+b) +c? =(a+b+c)[(a+b)2 +c2 —(a+b)c}

:>4(
<:>2(a+b+c)(ac+bc—2)2(a+b+c)[(a+b)2+c2—(a+b)c}
o 2(a+b)c-4>(a+b) +c?—(a+b)c

< 3(

a+b)cz(a+b)2+cz+4
2
+) Lai cé:3(a+b)033[%j :%(a+b+c)2va (a+b)2+c2 +42%(a+b+c)2+4

:%(a+b+c)22%(a+b+c)z+4<:>(a+b+c)2216:>a+b+cz4
+) Mt khic: 3a° +b° +2a(c+2) = 2a” +(a’ +b?)+2a(c +2)
>2a’ +2ab+2a(c+2)=2a(a+b+c+2)
1 2
L p< 2a’ L bec _E(a+b+c) __atb+c _(a+b+C)2
2a(a+b+c+2) a+b+c+2 16 a+b+c+2 32

t=a+b+c,voimoi t>4

2
N () n—_

+) Dt

2 _L:32—t3—4t2—4t
(t+2)" 16  16(t+2)

= f (t) nghich bién va lién tuc trén doan [4;+ )

<0,vt>4

Co f'(t)=

S ()< H(9)=z=P<c.

Vay MaxP:% khia=b=1c=2.

0,5

0,25

0,5

0,25

0,25

0,25

4a)
(3.5)

Cho hinh chop S.ABC c¢6 day ABC la tam giac vuong tai A, goc SBA=SCA=90°, AB = aV6,

AC =a+/3, khoang cich tir C dén (SAB) bing 127"" .

a) Tinh thé tich khéi chop S.ABC.




b) Goi O, M lan luot 1 trung diém cia BC, SC: (P) 1a mat phang chira BM va song song véi
AO . Goi goc gitra SB va (P) la . Tinh sina .

a) Tinh thé tich khéi chop S.ABC.
Goi D 1a hinh chiéu ciia S trén mp(ABC). Ta co:

AB L SB 05
. = AB L (SBD)= AB L BD.
AB L SD
AC 1 SC
. = AC L(SCD)= AC LCD.
AC 1 SD 0,5
— ABDC 14 hinh chit nhat.
K¢ duong cao DH cua tam giac SBD. Ta c6
DH L SB
= DH L (SAB). 05
DH L AB
12a
= DH =d(D,(SAB))=d(C,(SAB)) = 05
Trong ASBD vuong tai D, ta co:
L _ 1 .M 1.1 -1 05
DH? SD? BD?  144a> SD? 3a
A 1 1.1 1
Vay: Ve soc =3 SD S, =5 SD.2.ACAB =123, aﬁ a6 =6+/2a°. 1.0
4p. | Goi | la giao diém cua SO va BM = | €(P)n(SAD) = (P)n(SAD)=EF, véi EF diqua | va
(2.5) | songsong AD, E€SA, FeSD.
Goi K 1a trung diém cua CD = MK //SD = MK L (ABDC).
L a\/_ 0,5
BK.AD:(BD+ DK)(AB+AC) BD.AB + BD.AC + DK.AB + DK.AC =3a” - > a6 =0
= BK L AD= AD L (BMK)= AD L BM , ma EF //AD = EF 1L BM .
Taco: BC =+AB?+AC? =3a= AD =3a; SB=+/SD? + BD? = 7+/3a; 0,25




SC =+/SD? + DC? =5+/6a = BM =\/SBZ+BC2 _S¢t_ 9\/§a.

2 4 2

Do | latrong tim ASBC nén EF = % AD =2a.

1 9f 92 W2,

Vay Sgeye = EF.BM _E 2a=a== 0,25
V SM SE SF 2 2 1
Taco: —>MEF — = =V, ==V, ==V, .
VS_CAD SC SA SD 9 S.MEF 9 S.CAD 9 S.ABDC 0,5
V SE SF 4 4 2
ﬁ: SA'SD 9 = Vs er =5VS.BAD =§VS.ABDC 0,5
1 2 3V, 8a
= Vs geme = Vsmver +Vseer =5 Vsaeoe = 5 Vsase = 4\2a° = d (S;(BEMF)):M:_- 0,25
3 3 BEMF 3
d(S;(BEMF
Vay sina = ( ( )) = 8\/5. 0,25
SB 63
5 | Cho ter dién ABCD véi diém M bén trong tt dién. Cac tia AM, BM, CM, DM cit cac mat doi dién
(1.5) | theo thu tu tai A, B,,C,, D,. Chitng minh rang AM BM CM + DM >12.
|\/|Al MB, MCl MD,
0,5
C
+ Goi H va K lan luot 1a hinh chiéu vuong goc cua A, M 1én mp(BCD). Goi V,V,,V,,V,,V, lan luot
1a thé tich cac khi thr dién ABCD, MBCD, MACD, MADB, MABC.
+Taco
MA MK _Vi _ AM _AA-MA _AA V. V-V V,4Vi+,
AA AH V MA MA  MA V, V,
+ Tuong fir: MB, =V1+V3 +V, MC, =Vl+V2 +V, MD, =V1+V2 +V, 05
" BB, vV, ' CC V, DD V, ’
Vay
AM BM CM DM
+ + +
MA MB, MC, MD, 0.25
(v v, J {v LV ] (v v, j [vl V4J [va vlj (vz V4J
L2 4|2 -2 - I o )
V, V)V, v, v, v, v, v,] |V, V) |V, V,
>24+2+2+2+2+2=12 0,25




Ghi ch: Hoc sinh lam cdach khdc néu diing van cho diém téi da.



