SO GD & DT NGHE AN PE KHAO SAT CHAT LUQNG HSG LOP 12
TRUONG THPT PHAN THUC TRUC NAM HOC 2022 - 2023
Mo6n: Toan: (Thoi gian lam bai 150 phut)

Cau 1 (6,5 diém). a) Cho ham s y = x> —3mx*+m* (1), m la tham s6 thyc.

Tim tham s6 m d¢ do thi ham s6 (1) c6 hai diém cyc tri A va B sao cho tam gidc ABC c6 dién tich
bang 2, trong d6 C(0;-1).

(xy+3x)«/y+2—\&(2x+1) :\/x75—(y+3)«/y+2
Yx* —13y+m+y+1=0 .

(x; y thudc R, m 1a tham sd). Tim tat ca cc gia tri cia m dé hé phuong trinh ¢ nghiém.

b) Cho hé phuong trinh:

Cau 2 (5,0 diém) , , ) ‘ ,
. a) Co 9 thé dugc danh s6 tr 1 dén 9. Rut ngau nhién 6 thé ro1 ghép thanh mot s6 tu nhién
gom 6 chir s6. Tinh x4c suat dé rut dugc 6 thé va ghép thanh mot s6 tu nhién c6 6 chir s6 chia hét

cho 9.
b) Cho ham s y=f(x) x4c dinh va lién tyc trén R c6 f'(x)=(x-2)(x+5)(x+1) va

f(~5)= f (2)=1. Xét tinh don di¢u cia ham s6 g(x)=[  (x*)]
Cau 3 (4,0 diém) Cho hinh chop S.ABCD c6 day 1a hinh thoi, tam giac SAB déu va nam trong mit

phang vudng goc voi mat phang (ABCD). Biét AC = 2a,BD =4a. Tinh theo a thé tich hinh chop
S.ABCD va khoang cach giira hai dudng thang AD va SC.

Cau 4 (2,5 diém) Cho tt dién OABC c6 OA, OB, OC vudng goc vei nhau ting d6i mot. Goi A, B,
C la ba géc cua tam giac ABC va «, 5,7 lan luot la goc tao boi OA, OB, OC vé6i mat phang
(ABC). Chting minh rang:

cos’a _ cos’f3 cos’y
sin2A  sin2B  sin2C

Cau 5 (2,0 diém). Cho x, y, z 1a cac s thuc duong thoa min X2+ y? +z% =12. Tim gia tri nho nhit
1 N 1 N 1
1+ % \/1+ y' 1+7z°

cua biéu thic P =



HUONG DAN CHAM VA THANG DIEM

Cau 1. a) Cho hamsé Yy =x*—3mx*+m* (1), m la tham sé thue.

Tim tham s6 m dé d0 thi ham s6 (1) ¢6 hai diém cyc trj A va B sao cho tam gidc ABC c6 35
dién tich bang 2, trong d6 C(0;-1).
Tap xac dinh: R
Taco y'=3x>—6mx; y'=0< x=0 hodc x=2m. 1,0
D) thi c6 hai diém cuc tri khi va chi khi m=0 (*)
Céac diém cuyc tri cua do thi 1a A(0;m*);B(2m;m* —4m®). 0,5
Suy ra AC =|m‘+1=m*+1; CeOy=d(B,AC)=2|m|.
1 1,0
D0 d0 S g :EAC.d(B,AC):|m|(m“+1); Spsc =2 |m|(m* +1)=2.
bit [m/=t>0 taduge t°+t-2=0< (t-D(t* +t° +t° +t+2) =0t =1
1,0
Do d6 m=+1 (thoa min diéu kién (*)). Viy m==1.
XY +3X)\JY +2 —X(2x+1) =VX° —(y+3)Jy+2,(1
b) Cho hé phuong trinh: (Y +30JY Vx( ) e (y 3]y (). 3,0
Yx* =13y +m+y+1=0,(2)
Piéu kién xac dinh: x>0,y >-2,x* -13y+m>0.
(1) = (7 + 30y + 2 =X (2x+1) =5 + (y+3)\[y+2 =0
< (xy+3+ y+3x)1/y+2—\/;(2x+1)—x2\/§:0
0,5
& (x+1)(y+3){Jy+2—(x* +2x+1)/x =0
< (x+1)] (y+3)1/y+2—(x+1)\/§ ]=0
x+1=0(1)
=
(Y +3y +2 = (x+ DX (*)
(*)<:>(\/y+2)3+\/y+2:\/§3+\/§.
Xét ham déc trung f(t) =t°+t, trén [0;+wx). 05
Taco: f'(t)=3t*+1>0,VteR. = f(t) dong bién trén R
Dodd (*) o Jy+2=Jx=y=x-2
Thé y=x-2 vaopt(2)taco:
X —13x+26+m+x—-1=0< 4x* —13x+26+m =1-x 05
x<1 '
= _ 3 2 _ _
4X° +6X° +9x—25=m,(3)
H¢ phuong trinh da cho ¢6 nghiém khi phuong trinh (3) ¢6 nghiém thudc doan[0;1].
1,0

Xét ham s6 g(x) = —4x*+6x* +9x—25 trén doan [0;1].




x=§¢[0;1]

:—l¢[01]

c6 g'(x) =-12x*+12x+9;9'(X) =0 =

Taco: g(0)=-25;g(1) =-14.= -25< g(x) < -14

Suy ra (3) c6 nghiém thudc doan[0;1]khi —25<m<-14. Hay hé phuong trinh da cho c6

nghiém khi —25<m<—-14. 0.5
a) Co 9 thé dugc danh so tir 1 dén 9. Rut ngdu nhién 6 the roi ghép thanh mot s6 tu nhién
gom 6 chtr s6. Tinh xac suat dé rat dugc 6 thé va ghép thanh mét s6 tu nhién c6 6 chirs6 | 3,0
chia hét cho 9.
* MOi cach rat 6 thé roi ghép thanh mot s6 1a mdt chinh hop chap 6 cia 9. Goi Q la
khong gian mau ta c6 n(Q) = A; =60480. 1,0
* Goi bién c0 A= “ghép thanh s0 chia hét cho 9. o o
Ta c6 tong cac s ghi trén 9 the la 45 chia hét cho 9, do d6 s6 bo gom 6 s6 co tong chia
hét cho 9 bang s6 bg 3 s6 ma tong cua chiung chia hét cho 9. 1,5
Céc b0 3 sb co tong chia hét cho 9 la
{1,2;6}.{1;3;5}.{1;8;9},{2;3;4},{2,7;9}.{3:6;9}.{3;7;8} {4;5;9}.{4;6;8}:{5;6;7}.
Nhu vay s& c6 10 bd 6 s6 ma tong ciia chiing chia hét cho 9. Mdi bo lap duge 6!=720
sd nén n(A)=7200.
* Vay, xac suét bién cd A 1a P(A) = n(A) = 7200 = > : 05
n(QQ) 60480 42 ’
b) Cho ham sé y=f (x) xéac dinh va lién tuc trén R ¢4 f'(x)=(x—2)(x+5)(x+1) va
f (-5) = f (2)=1. Xét tinh don diéu ctia ham s6 g (x) :[f (xz)]z. 2,0
X=2
Tu gid thiéttacd f'(x)=(x-2)(x+5)(x+1)= f'(x)=0<|x=-5
Xx=-1
Bang bién thién cua y = f (x)
N -5 -1 2 + o 05
f'(x) +
(]) + 0
flx) \ /
TuBBTsuyra f(x)>0 VxeR.
Xeétham sé g(x)=[ £ (x*)]
0,5

9’(X)=((f (xz))zj' = ax.£/(x2) £ () = 4x(x2 = 2)(x* +5)(x* +1) £ (x°)

Do f(x)>0 vxeR= f(x2)>0VXER




i x=0
Xet g'(x)=0<

BBT cua g(x)=[f (xz)]2

T _p /2 0 J2 + o
0

g'(x) - 0 + 0 - +

0,5
+ 00 + 0
Tt ban bién thién ctia ham sé g(X) ta suy ra
Ham sd g(x) dong bién trén mdi khoang (—\/5 ; 0);(\/5 ; +oo) , nghich bién trén mdi khoang 05
(o —2):(0:42)
Cau 3 Cho hinh chop S.ABCD c6 ddy Ia hinh thoi, tam gi4c SAB déu va nam trong mit
phang vuong goéc vai mat phang (ABCD). Biét AC =2a,BD =4a. Tinh theo a thé tich | 4,0
hinh chop S.ABCD va khoang cach giita hai dudng thing AD va SC.
Ta co:
1 1 5
2,0
AB/3 a\15
[ ] SH = =
2 2
Ve racp = -5 xap SH = L4g2 315 _ 2152
S.ABCD 3 ABCD- 3 . 2 3
* Goi O=ACNBD, H 1a trung diém cta AB, suy ra SH L AB.
Do AB=(SAB)n ABCD) va (SAB) L (ABCD) nén SH L (ABCD) 0,5
Taco OA= AZC 22a_a, og-BP_%a_,,.
AB =+OA? + OB? =+/a’ +4a* =a/5
*\/i BC// AD nén AD //(SBC) = d(AD, sc:) d(AD, (SBC)) =d (A, (SBC)).
Do H 1a trung diém ctia AB va B = AH ~ (SBC) nén d(A,(SBC)) = 2d(H, (SBC)). 0,5
Ké HE L BC,H eBC, do SH L BC nén BC L (SHE).
Ké HK L SE,K e SE, tacd BC L HK = HK L (SBC)=> HK =d(H,(SBC)).
0,5
. HE-= 2SpcH _ SaBc _ SaBCD _ 42> _2a\5 .
BC BC 2AB 2a/5 5
1 1 1 5 4 9 2a+/15 2a+/1365
‘ =t 2T st e s~ HK= = 0,5
HK2 HE?2 SH? 4a’? 15a°> 60a Jo1 91
421365

Vay d(AD,SC)=2HK ===




Cau 4: Cho ti dién OABC c6 OA, OB, OC vubng goc vai nhau tirng d6i mot. Goi A, B, C
la ba goc cua tam giac ABC va «, 3,7 lan lugt 12 goc tao bai OA, OB, OC véi mit phang
(ABC). Chtrng minh rang:

cos’a _cos’B _ cos’y

sin2A sin2B  sin2C

2.5

Goi H 1a hinh chiéu vudng goc caa O trén mit phang (ABC) (phdi ¢6 hinh)
= H la tryc tdm cua tam giac ABC.

= OAH =;0OBH = 3; OCH =y

Goi AK la duong cao cua tam giac ABC.

AH?  AH?  AH n
OA?  AH.AK  AK

Ta co: cos’a =

0,75

AB? + AC2—BC?  20A2

Mat khac: cosA= = >
2AB.AC 2AB.AC

Tuong tu: coSB,cosC >0 nén tam giac ABC nhon.

0,5

- Goi R 1a ban kinh dudng tron ngoai tiép tam giac ABC, ta co:

|_3—C:2R - sSinA=sinBHC = _L=2R — R ciing 13 ban kinh duong tron
sin A sinBHC

ngoai tiép tam giac BHC.
- Trong tam giac ABH: AH =2R.sin ABH =2R.cos A

Nen: sin2A=2sin AcosA=200 AT _ BC"ZA‘H (2)
2R 2R R

0,5

cos’A  R?
SIN2A S, ¢

Tur (1) va (2) ta co:

cos’B R* | cos’C R’
SiN2B S,.c  SiN2C S, a0

Chung minh tuong tu ta cling co:

Vay ta c6 DPCM.

0,75

Cau 5: Cho x, y, z 1a cac s6 thuc duong thoa man X2+ y? +z? =12.Tim gié tri nho nhit cta bicu
thirc
1 1 1

P= + + .
N \/1+ ye A1+ 7

2,0




Ap dung C6-si, ta co

1+X3:(1+X)(1—x+x2)s(1+X+1_X+X2)2 _(eexy

) 4 0,5
2 1 2
Tuong tu > .
J1+y “2ry e 2+
Vay P = > N N
ay \/1+X \/1+y \/1+Z3 24%% 24y 2472 05
Ap dung két qua (@+b+C)(E+=+2) 29, ta duge: P2 5 218 =1
a b c X2 +y?+2°+6 L

Dau ‘=" xay rakhi x=y=z=2
Vay GTNN cuia biéu thirc 1a P = 1.

Luu y: Trén day la hudng dan cham so bo, thi sinh can trinh bay 1ap luan chit ché chi tiét day du, dung

moi cho diém t6i da, ] o
( Thi sinh giai cach khdc, theo thang diém nhu huéng dan dé cham)




