SO GD&PT NGHE AN PE THI KSCL HQC SINH GIOI LOP 12 POT 1

CUM TRUONG THPT ND-TH NAM HOQC 2023- 2024
M6n thi: Toan
( Dé thi c6 01 trang) Thoi gian: 150 phat (khdng ké thoi gian giao dé)

Cau 1. (5.0 diém)

a. Xéthamsd f(x) = % x® +mT_6x4 —(2m+1)x3 +9x2 +2023 Vv&i m 14 tham sd.
Tim tat c4c gia tri cia m sao cho tong d6 dai cua cac khoang nghich bién cia ham
s6 f(x) trén (—oo;+w) bang 2.

b. Cho ham s y= f (x) c6 dao ham f'(x)=(x+1)*(x—3). Tim cac diém cyc tri cua

ham sb g(x)=f (\/x2+2x+6).

CAu 2.(6.0 diém)

a. Cho (H) la da giac déu gom 20 dinh AA,..A,.. Chon ngau nhién mét tam giac cé

cac dinh 13 ba trong s6 20 dinh ctia (H). Tinh xac suat dé tam giac dugc chon c6 cac
canh la cac duong chéo cua (H).

b. Giai phuong trinh X* +10=x*+7x+ (x—l)(\/x—l—l)(x+5\/x—1)

Cau 3. (2.0 diém). Cho x, y, z 1a c4c s thuc duong thoa man x+y+z=3. Chtng
x(y+z)+ y(z+x)+ z(x+Y)
4-vyz 4—17X 4—xy
Cau 4. (3.0 diém). Cho tam giac déu ABC c¢d canh bang 2. Trén duong thang d di
qua A vawvudng goc véi mit phang (ABC) lay diém M sao cho AM = x, (x> 0) . Goi
E, F lan luot 1a hinh chiéu vudng géc caa C 18n AB, MB. Puong thing qua hai
diém E va F cit d tai N. Xdac dinh x dé khdi tir dién BCMN c6 thé tich nho nhét.

minh rang

> 2Xyz.

Cau 5. (4.0 diém). Cho hinh hop chir nhat ABCD.A'B'C' D' biét

AB = a; AD =3a; AA'=2a. Trén tia d6i cua tia C'C lay diém E sao cho CE=3C'E.
Mot duong thang d di qua E va cat cac duong thang AD,BD' lan luot tai M, N .
Tinh d6 dai doan thang ME
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A

Cau Néi dung Piém
la 25d
Taco
f'(x) =x* +(Mm-6)x* —3(2m+1)x* +18x -
= X(Xx—6)(x* + mx —3). '
Khidé f'(x)=0<> x=0,x=6 va x> +mx—-3=0. 0.25
Ta thay phuong trinh x* +mx—3=0 ludn c6 hai nghiém tréai dau la x, < 0 < X, théa man
X, + X, =—M va XX, =-3. 0.25
TH1: Néu 0< x, <6 thi bang cach vé bang bién thién, ta thay ham sb nghich bién trén
(x,;0) va (X,;6). Tong do dai hai khoang nay 1a [0—X,|+|6—X,| =6—(x, +X,) =6+m 05
nén m+6=2 hay m=—4. Thirlaitac6 X, = 2+\/7<6 , thda man.
TH2: Néu X, > 6 thi bang cach vé& bang bién thién, ta thay ham s6 nghich bién trén (x;;0)
va (6; x,). Tong do dai hai khoang nay la
|O_X1|+|6_X2|:X2_X1_6 05
nén X, —X, = 8. Binh phuong Ién, ta dugc
(X, +X,)* —4%X, =64 hay m* +12=64 <> m= +24/13.
V6i m=2+/13 thi ta tinh duoc X, =4—+/13 <6, khong théa man.
Véi m= —2\/1_3 thi ta tinh dugc X, = 4+\/1_3 > 6, thoa man. 0.25
Vay tat ca cac gi tri cAn tim cia m 1a —4 va —2+/13.. 0.25
1b 25d
Taco: g(x)=f (\/x2 +2x+6)
:g'(x):Lf’(\/x2+2x+6) 05
2UX*+2x+6
2
:X—Jrl(\/x2+2x+6+1) (VX*+2x+6-3) 0.5
VX2 +2x+6
Xx+1=0
Cho ¢g'(x)=0< 2 0.5
() (\/x2+2x+6+1) (VX*+2x+6-3)=0
Xx=-1
x=-1 x=-1
= I = I < x=1 0.5
X“+2X+6=9 X“+2x-3=0
X=-3
Tathdy g'(Xx) déi diukhi X di qua ba nghi¢m trén 0.5




Vayhamsé g(x)cé 3 diémeyctrila x=-3;x=-Lx=1

2a. 3d
S tam giac c6 3 dinh Ia 3 trong s6 20 dinh cua da giac da cho 1a C2 =1140 (tam
giac). 0.5
Ta thay khong c6 tam giac nao trong s6 cac tam giac trén ma ca 3 canh déu la canh cua
da giac.
Ta&ﬁﬂmémeMCmanmmﬂmmhmcwhmcthMdag&(H) 0.5
Pém sb tam gi4c ¢6 2 canh 1a canh cua da giac: RS rang hai canh d6 s& trong tng véi
1 dinh cua da giac nén s6 tam gi4c loai nay la 20 tam giéc.
DPém s6 tam giac c6 dung mot canh 1a canh cua da giac: 05
Budc 1: Chon canh cua da giac lam canh cua tam giac: C6 20 cach. '
Budc 2: Chon mét dinh con lai cua da giac 1am dinh cua tam giac (khéng phai 2 dau
mUt ctia canh da chon va 2 dinh lién ké véi 2 dau mat d6): c6 20—4=16 dinh. 0.5
S6 tam giéc loai nay 1a 20.16 =320 (tam giéc).
Vay s6 tam giac ma cac canh cua né la cac duong chéo cua (H) 1a
1140—20—320=800 (tam gi4c). 0.5
Vay Xac suét dé dé tam gidc dugc chon cd cac canh la cac duong chéo cua (H) 1a
800 _ 40 05
1140 57
2b 3.0d
bK: x>1.
Phuong trinh di cho < x* —x*-7x+10= (x—1)(«/x—1—1)(x+5\/x—1>
<:>(x—2)(x2+x—5)=(x—1)(\/x—1—l>(x+5\/x—1) 0.5
& (Xx=2)(X* + x—5)(\/x—1+1) = (x-1)(x- 2)(x+5\/x—1)
o (x—Z)[(x2 + x—5)(\/x—1+1)—(x—1)(x+5\/x—1)} -0
X = 2(tm) 0.5
&
(X +x—5)(\/x—1+1)—(x—1)(x+5 x—1)=o
Xét (x*+ x—5)(\/x—1+1) = (x—l)(x+5\/x—1); x>1
X*+x-5 x+5Vx-1 0.5
<< =
x-1 Jx-1+1
(x—=2)*+5(x-2)+1 (Xx=1)+5Vx—-1+1
PN - ) 05
(x=2)+1 Jx-1+1
s A t? +5t+1 , Y s
Xéthamso f(t)=——,t>-1= f'(t)=1+ >>0 nénhamso f(t) dong
t+1 (t+1)
bién trén khoang (~1;+). 0.5
Do dd, (2) & f(x-2)=f (\/x—1)<:> X—2=+x-1
X—2>0 X>2
& c:>x:5+\/g
(x-2)>=x-1 | x*-5x+5=0 2 05
Vay phuong trinh da cho c6 2 nghiém phan biét x=2;x = 5+2\/§
3 x(y+z Z+X) z(x+
(y )+y( )+ ( y)22xyz @ 2d

4-yz 4—-17xX 4—xy




y+z . z+X . x4y

1) < > 2
@ yz(4—yz) zx(4—2zxX) xy(4—xy) 2) 0.5
) y+1z 2\/ﬁ 2
Tacoh: > = 0.5
yz(4-yz) ~ yz(4-yz) \[yz(4-yz)
batt= yz,0<t<g
Taco: = > 9> 4yt 16t 4t
4t —t 9
) s 3 0.5
& (-1t -21-9)<0 Vte| 0.2
Suyra: y+12 S 2 2—2 yz +8
yz(4-yz) ~ Jyz(4-y2) 9
Chirng minh tuong tu ta co :
Z+X >—2«/§+8. X+Yy >—2 Xy +8
x(4-12x) 9 L xy(4-xy) 9 05
Tir do suyra:VT(z)z_2(\/@“/%“/&”242‘2(X+y9”)+24=2.
3d
M
l:
A ¢ C
E
N
Taco MA L (ABC) = MA L EC , kéthop EC L AB=EC L MB 05
MB L FC
= MB L EF.
{MBJ_EC 0,5
Tacd ANAE <~ ABAM :M=£:> AM.AN = AE.BA=2. 0,5
BA AM
2
Voo =%.SAABC.(AM +AN)=%.2 f.(AM +AN)2¥.JAM.AN =¥. 0,5
Veeun =¥@ AM = AN. 05
Vay minVyg,,, =¥ khi AM = AN =+/2 hay x=+/2. 05
44a
M e AD <> AM = XAD 0.5
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N eBD'< BN = yﬁ < AN-AB= y(ﬁ+§(f+@)
< AN = (1-y)AB+ yAD + yAA)

E<CC'iCE-2CC’ & AE-AC—2 A 05
@ﬁ=ﬁ+ﬁ+§ﬁ'
Taco W:E—m:ﬁﬂl—x)ﬁ#zm 05
MN = AN — AM = (1— y)AB +(y —x)AD + yAA'
Céc diém M;N;E thing hang < MN =tME
. R 3 0.5
<:>(1—y)AB+(y—x)AD+yAA'=tAB+t(1—x)AD+§t '
<:>(1—y—t)ﬁ+(y—x—t+tx)ﬁ+(y—gtjm:6 0.5
1-y-t=0 t:g
Sly-x-t+tx=0< 51 ; Vi C4c vecto AB;AD;AA’ khong dong phang | 0.5
3 X=2iy==
——t=0 3 5
y 2
Tacod ME = E+§ﬁ+5ﬁ', cac vecto AB;AD; AA' d6i mot vudng goc 0.5
2
ME? = ME~ =| AB+2 AD+S AR | = AB + 2 AD" + 2 AA” = AB? + 2 AD? + 2 AA?
3 2 9 4 9 4 0.5

—14a? = ME = a/14




