SO GD&DT NGHE AN KY THI CHON POI TUYEN HSG TiNH LOP 12

TRUONG THPT NGUYEN XUAN ON NAM HOC 2022- 2023. MON THI: TOAN

Cau 1.

Céu 2:

Cau 3:

Cau 4:

Thoi gian lam bai: ¥A50 phuit
(10/8/2022) DE 30
(7,0 diém)
a) Tim tat ca c4c gia tri thuc cua tham sb m dé ham sé y = f (x)=x° —5x> +mx+2 ddng bién
trén khoang (0;+0).

y* ~16y” +15 = 2x(3y” - 4x-17)

(v + 2x—15)(\/5x+1—\/m) _14

b) Giai hé phuong trinh (x, yeR).

(4,0 diém)
a) Cho ham s bac ba y = f (X) c6 do thi nhu hinh v& bén dudi.
Yy
N\
O \/ﬁ “‘"
y = f(x)

r 2 r 2
Tim s0 di€ém cuc tri cia ham so ¢ (X) = [ f (\/;-i— \8— X)} .
b) Trong qua trinh truy vét lich sir tiép xtic ciia bénh nhan Covid-19 & mét truong hoc, trung
tam y té x4c dinh duoc 3 gido vién va mot sb hoc sinh ¢6 su lién quan dén bénh nhan d6. Nguoi
ta chon ngau nhién 10 nguoi trong s6 cic gido vién va hoc sinh lién quan dé lam xét nghiém
g0p. Biét ring xéc sut dé trong 10 nguoi duoc chon co 3 gido vién bang 6 1an xac suat trong
10 nguoi dugc chon déu 1a hoc sinh. Tinh x4c suat dé trong 10 nguoi duoc chon lam xét
nghiém c6 nhiéu nhat 2 gido vién.
(1,5 diém)
Cho a,b,c 1a c4c sé thuc khong am thay dbi théa mén didu kien v1+a? +~/1+2b +~/1+2¢ =5.
Tim gia tri 16n nhat cua biéu thuc P =2a% +b® +c®.
(6,0 diem)
Cho hinh hop ABCD.ABC,D, c6 day ABCD la hinh thoi canh a, ABC=60° va

B,A_L(ABCD). Biét goc giira 2 mit phiang (B,CD) va (ABC,D,) bang o Véi cota=%.

Goi M Ila trung diém ciia CD, E 14 trung diém caa BM .
a) Tinh thé tich khdi ABCD.ABC,D,.




Caub

b) Goi F 1a diém thudc duong thiang DD, sao cho EF L AC. Tinh d¢ dai cia EF va cosin
gdc giira hai mat phang (AEM ) va (AEF).

(1,5 diém)

Cho ta dien ABCD va diém M nam trong tir dién. Qua M dyng céc mat phang
(a)/1(BCD),(B)!/(ACD),(y)!/(ABD),(u)!/(ABC). Biét («) cit AB tai E,() cat BC

tai F,(y) cat CD tai P( ) cat AD tai Q.

Chutng minh rang: \/ ) \/gi > 443




LOI GIAI CHI TIET
Caul. (7.0 diém)
a) Tim tat ca c4c gia tri thuc cua tham sb m @& ham sé y = f (x)=x° —5x> +mx+2 ddng bién
trén khoang (0;+ o).
Lo giai
¢ Taco y' = f'(x)=6x>—-15x* +m.
Ham s6 y = f (x)=x®—5x*+mx+2 dong bién trén khoang (0;+ )
< y' >0 Vxe(0;+0) < 6x°—15x* +m>0 Vx (0;+) <> m>—-6x>+15x" Vx & (0;+0).
+ Xétham s6 g(x)=-6x"+15x* trén khoang (0;+0).
Taco g'(x)=—-30x" +30x = -30x(x*-1).

Khi d6 g'(x) =0 < -30x(x*~1) =0 = ;:_Ol(loai) o x=1.
Bang bién thién
1 0 1 +o0
g'(x) + 0 -
.9
g(x) - - HH‘RH
0~ —00

Vay ham s da cho dong bién trén (0;+o0) khi m>9.

y* -16y* +15=2x(3y* - 4x-17)

b) Giai h¢ phuong trinh X, yeR).
(y2+2x—15)(\/5x+ —«/y2+x+3)=14 ( )
o xe
bieu kién: 5 :
Y2 +Xx+3>0

¢ X¢ét phuong trinh

y* ~16y* +15=2x(3y’ - 4x-17) < y* ~16y” +15- 2x(3y’ —4x~17) =0

< y*-16y° +15—6xy° +8x° +34x =0 < y* —2(3x+8) y* +8x* +34x+15=0.

Taco

A, =(3x+8)" —(8X* +34x+15) = 9x" + 48X+ 64 ~8X* ~34x—15 = X" +14x +49 = (x+7)’
2 = 4x+15

Viay y*-16y° +15=2x(3y’ —4x—-17) | T,

y> =2x+1
Trwong hep 1:

¢ Thay y? =4x+15 vao phuong trinh (y2 + 2x—15)(\/5x+ —Jy+ x+3) =14 ta dugc:

6X(x/5X +1—+/5x +18)(J5x +1+J5x+18)

=14
J5Xx+1++/5x+18

6x(J5x+1—J5x+18)=14c>




- _17.6x
J5Xx+1++/5x+18
o 7(J5x+1+J5x+18)+51x=0.

—14 < 5Ix = 7(J5x+1+J5x+18)

o Xéthamsé f (x)=7(v/Bx+1++5x+18)+51x véi xz—%.

5 5
+
25x+1 2./5x+18

Khi d6 f’(x):7[ j+51>0, Vx>—%.

Vay ham sé f (x) dong bién véi moi x > —%.

Suyra f(x)> f(-%):ﬂ

Trwong hop 2:
* Thay y* = 2x+1 vao phuong trinh (y* + 2x—15)(\/5x+ —Jy’+ x+3) =14 ta duoc:

(4x-14)(VBx+1—/3x+4) =14 < (2x—7)(VBX+1-3x+4) =7 (*).

>0 nén phuong trinh f (x)=0 v nghiém.

Nhan xét: x :% khong phai l1a nghiém ctia phuong trinh (¥).

Ta co (*)(:»\/5x+1—\/3x+4=27—7 <:>J5x+l—J3x+4—2 !
X_

0
+ Xétham s& g(x)=+/5x+1—~/3x+4 - " Vi xe —1;+oo \ iy
2X—7 5

__ 5 8 14 53x+4-35x+1 14
C2Bx+1 23x+4 (2x-7)  2,(5x+1)(3x+4)  (2x-7)
(5v3x+4-3VBx+1)(5v3x+4+3V5x+1) 14
2/(5x+1)(3x+4) (5v3x+4 +3Bx+1) + o7y

30x+91 14 >0, XE{—1;+OOJ\{Z}
5 2

_ +
2,/(5x+1)(3x+4) (5\/3x +4 +34/5x +1) (2x-7)’

Khi d6 g'(x)

Bang bién thién

T —l z +00
5 2
g + +
+0o0
/'
gx) /
e T 7
Tur bang bien thién g(x) =0 c6 khdng qué hai nghiém trén —g,+oo \ [

Mt khac g(0)=g(7)=0. Suy ra phuong trinh g(x)=0 c6 hai nghiém la x=0 va x=7.
-Voi x=0=y’ =1=y==1.

L 2
-Voi x=7T=y*=15=>y=+15.




Vay hé phuong trinh da cho c6 4 nghiém (x;y) la (0;1), (0;-1), (7;\/175) , (7;—\/5).

cau?2: (4,0 diém)
a) Cho ham s6 bac ba y = f (x) c6 db thi nhu hinh v& bén duéi.

Y
N\

) \/ﬁ w
y = f(x)

Tim sb diém cuc tri cia ham sé g (x)= [ f (x/;+ \8— X)T .

Yy

2v2 /\4

Q

f(x)
Tap xac dinh: D= [0, 8]

+ Xétham sé g(x)= [f( X + x)} trén D.

g’(x):(i— ! jf(\/;+\/7) (\f+\/7)

Jx \B—x

[x=4
11 _o Jx+/8-x=a (0<a<2«/§) (1)
Ve B-x fEx=b (22<b<d)  (2)
Cho g'(x)=0= f’(ﬁ+ 8—x)=0:> .
(o 8—x)—0 Jx+/8-x=x, (O<xo<a<2\/§) (3)
] ( [ x+Box =22 (4)
x+V8-x=4 (5)

+ Xétham u(x)=+x +v/8-x trén doan [0;8]

1 1

w'(x)= 2% 28—x

.Cho u'(x)=0=>x=4




Céu 3;

T 0 4 8
u'(x) + 0 —
4 Y=
22 \ 2+/2 y = 2v2
y=a

Tur BBT, ta c6: Phuong trinh (1) va (3)vo nghiém.
PT(2) c6 2 nghiém phan biét 0< x;; x, <8 va khéc 4.
PT (4) c6 2 nghiém phan biét x =0; x=8.
PT(5) c6 1 nghiém kép x=4.
Vay ham s6 g(x) c6 3 diém cuc tri.
b) Trong qua trinh truy vét lich st tiép xtc cta bénh nhan Covid-19 ¢ mot truong hoc, trung
tam y té x4c dinh duoc 3 gido vién va mdt s6 hoc sinh ¢6 su lién quan dén bénh nhan do. Nguoi
ta chon ngiu nhién 10 ngudi trong s cac gido vién va hoc sinh lién quan dé lam xét nghiém
g0p. Biét rang xac suit dé trong 10 ngudi duge chon ¢6 3 gido vién bang 6 1an xac suét trong
10 ngudi duoc chon déu 1a hoc sinh. Tinh xic sudt dé trong 10 nguodi dugc chon lam xét
nghiém c6 nhiéu nhat 2 gi&o vién.

Loi giai
Goi n 14 sb hoc sinh (n>10).
Goi bién cd A:“c6 3 gido vién va 7 hoc sinh duoc chon ”.
Goi bién cb B: “c6 10 hoc sinh duoc chon .
Goi bién ¢ C: “ c6 nhiéu nhit 2 gido vién duoc chon .
Chon ngéu nhién 10 nguoi thi n(Q)=C.?

n+3

7 10
Ta cé: P(A)zlxlg" va P(B)= Clr;)
n+3 Cn+3

n! _6 n!
7x(n-7)! 10k (n-10)!
6(n-9)(n-8)(n-7)=10.9.8<(n-9)(n-8)(n-7)=456=n=13

G 1

Vay xac sudt P(C)=1-P(A)=1 oo =

Ma P(A)=6P(B)=C, =6C’ <

(1,5 diém)
Cho a,b,c 1a céc sb thuc khong am thay ddi thoa man diéu kién \/1+7+ J1+2b ++/1+2c =5.
Tim gié tri 16n nhat cua biéu thic P =2a% +b® +c®.
Lo gii
Ta ching minh V1+ X +1+y >1+/1+x+y ¥X,y>0.

Thatvay V1+Xx+1+y>1+1+x+Yy
S (1+X)+(1+y)+ 21+ x)(1+y) 22+ X+ y+2\/1+X+Y




=S \/(1+ X)(1+y) =1+ x+y

< (1+x)(1+y)=1+x+y

< Xy >0 (dang VX, y >0).
Ap dung:

-Tacod 5=+1+a> +(\/1+ 2b ++/1+ 2c) >1+a2 +1+~1+2b+2c >1+1+1+a2+2b+2c

2
— J1+a?+2b+2c §3c>b+cs4—a?.

- Laic6 5>+1+a? +1+1 (do b,c>0)=>+1+a’> <3=0<a<2/2.
2 3
Khi dé P:2a3+b3+c3:2a3+(b+c)3—3bc(b+c)s2a3+(b+c)332a3+(4—%j .

2 3
- Xét ham sb g(a):2a3+(4—a7 ,ae[O;Z\/ﬂ.

2\? [ 22
Co g’(a):6a2—3a(4—%j =3a 2a—(4—%} }—%a(az)(a32a2+12a+32)

_ %a(a_g)[(g_a)s +11(3—a)+(6a+5)}.

g’(a):0<:>[

- Bang bién thién

-0
:_2 Vi: (3-a) +11(3-a)+(6a+5) >0, ¥xe[ 0,242 .

a 1o 2 22

0 - 0 +

6\ /2\/5
4

Suy ra maxP =g(0)=64 khi a=b=0,c=4 hogc a=c=0,b=4.

Cach 2: (Pap an cia SGD Nghé An)

b>0
+) T {C>0:> S=v1+a? +/1+20+/1+2c>2+/1+a> =>a<22,khids 0<a<22.

Tir gia thiét v1+a? ++1+20 ++/1+2¢ =5= 1+ 2b +1+2c =5-+/1+a°
2 2
= (VI+2b +1+20) =(5—\/1+a2)

2
:(5—\/1+a2) :2+2b+2c+2\/1+2b+2c+4bc22+2b+20+2\/1+2b+20, do bc>0

2
:(5—\/1+a2) 2(1+\/1+2b+20)2 —5-1+a’ >1+/1+2b+2c = J1+2b+2c <4—+/1+a°

2

2 2
:>1+2b+20£(4—\/1+a2) —btc<8-411a’ +%=4(3—\/1+a2)+%—4




Céu 4:

2 2

2 2 a2
S o S S Yk L S S
3++/1+a2 2 3+1 2 2

2 3
+) Két hop véi bc>0 ta co P:2a3+(b+c)3—3bc(b+c)£2a3+(b+c)332a3+[4—%] .

2

3
+) Xét ham s f(a)=2a3+(4—%j trén [O;Zx/ﬂta co:
2 2
f'(a)=6a?—3a| 4— = :§a[8a—(8—a2)z}:§a[—a4+16a2+8a—64]
2 4 4

:%a(a—z)(—ae‘—Za2 +12a+32):%a(a—Z)[a(lZ—az)+2(16—a2)}.

>0,vae[ 0,242
a=0
Do d6 f'(a)=0<:>{ .
a=2

Ham sé f () lién tuc trén doan [ 0;22 |, déng thoi f (0)=64,  (2) =24, f (242) =322

nén max f(a)=f(0)=64.

ae[O;Z«/E]
Vay gi4 tri 16n nhat cua P bang 64 dat tai a=0,b=0,c=4 hoic a=0,b=4,c=0.
(6,0 diém)
Cho hinh hop ABCD.ABC,D, c6 day ABCD la hinh thoi canh a, ABC=60° va
B,A_L(ABCD). Biét goc gitra 2 mat phang (B,CD) va (ABC,D,) bang o Véi cota=%.
Goi M la trung diém cua CD, E la trung diém ciia BM .
a) Tinh thé tich khéi ABCD.ABC,D,.
b) Goi F 1la diém thudc duong thang DD, sao cho EF L AC. Tinh d6 dai cia EF va cosin
goc giira hai mat phang (AEM ) va (AEF).

Léi giai

a)
Do ABC =60° nén tam giac ADC déu = AM L CD. Tam giac AMB, vudng tai A.




Do (ABCD)//(ABC,D,) nén goc gitta 2 mat phang (BCD) va (ABCD,) la a=AMB,

1 AM 1
cota=—<

— AB, =2AM =a
2 AB, V3.

Z\f

Thé tich khéi ABCD.ABC,D, 1aV = az=3a.

2
b)

1 a3

* Goi H 1a trung diém AM , taco EH //AB, va EH =2 AB, ==~ = EH L (ABCD).

Trong mit phang (CDD,C, ), dung dudng thang qua F song song song véi C,D cét CD tai
K = FK 1 (ABCD).
Khi d6, HK [a hinh chiéu cua EF trén mat phang (ABCD).

Ma EF L AC=HK L AC = HK//BD.
Ta dugc KFEH Ia hinh thang vuéng.

HO / /KD

Goi {O} = ACHBD. Khi d6 — KHOD Ia hinh binh hanh.
KH //DO

Do d6 KH =DO = =¥2 ‘f va KD = H0=7C=

a
2
Dung hinh binh hanh DC,D,G, suy ra FK//D,G

:FK_%AB _i . Xeét hinh thang vudong KFEH ta co:
2 2
EF2=(HE-KF) +HK?=| 2 3_aV3) (a¥8) 15, g _avis
2 4 2 16 4

* Ta c6 BM =/AM2+AB? = aJ21_5: EF =EA=EM = hinh chiéu vuéng goc cua E
xudng mat phang (MAF) 1a tam dudng tron ngoai tiép tam giac MAF .
Goi | 1a trung diém AF , do tam giac AMF vudng tai M = EI L (AMF).

a3 a\/6

Lai c6 MF = MA—T: Ml L AF = MI J_(AEF) va AF——




Caub

Lai c6 DC L(AEM )= ((MAE),(FAE))=(MI,MD)=¢.

2 2 2 2
Khidétaco DI2=PATDF AF" & b _2_wp.
2 4 4 2

Tam giac MID cén tai D nén COSgD:—:ﬁ.
2MD 4

(1,5 diém)

Cho to dién ABCD va diém M niam trong t& dién. Qua M dung céc mat phing
()/1(BCD),(B)//(ACD),(7)//(ABD),(u)//(ABC). Biét («) cit AB tai E,(S) cit BC
tai F,(») cit CD tai P,(u) cit AD tai Q.

o EA [FB QD
Chang minh rang: ,[— + >
ing minhring: £+ 8., J a3,

Loi giai

Pau tién, ta lan luot cho cac dwong thang AM,BM,CM,DM cit lan luot cac mat phang
(BCD),(ACD),(ABD),(ABC) tai cac diém lan luot 12 A',B',C’,D".

Khi d6 theo dinh Ii Thales, ta co: EA_MA FB_MB PC_MC QD_MD

EB MA' FC MB' PD MC’ QA MD'’

Khi d6 ta quy vé chung minh: T = \/ \/ \/ \/ >
MA" VYMB' \VMC’ MD’

Viveco:Vanco: Viso - Vamse ) = (8°:0%¢%d?), a,b,¢,d > 0. Khi do ta suy ra:

:\/ \/ ' \/ ' \/ ’_\/ ABCD _l+\/VABCD _1+\/VABCD _1+\/VABCD 1
M B MC M D MBCD VMACD VMABD VMABC
+c?+d? a?+c?+d? a?+b?+d? a?+b?+c?

- a2 + b2 * 2 + q2

S 1 b+c+d 1 a+c+d 1 a+b+d 1 a+b+c

_ﬁa+ﬁb+ﬁc+ﬁd




Gl s J+(§+%j+(3+gj+(g+§) (% 3)}
T[ [N R T I R

DAu bang xay ra khi va chi khi a=b=c=d , khi 6 M la trong tdm cua t dién ABCD.




