SO GD & PT NGHE AN PE THI KSCL HQC SINH GIOI LOP 12
TRUONG THPT PANG THUC HUA NAM HQC 2023-2024

Moén thi: Toan hoc — Lan 1

Thoi gian: 150 phit (khong ké thoi gian giao dé)

Cau 1 (6,5 diém)
1) Chohamsb y = f(x) c6 f'(x)= (x—l)2 (x2 —x—2). Tim cac khoang dong bién ctia ham s
g(x) :f(x2 —4x+2)?
2) Tim tham s6 m dé bat phuong trinh :
(1—m3)x3 +3mx’ +(3m2 —2m+2)x+m3 +2m >0 c6 nghiém véi moi x €[2;5]?
Cau 2 (5,5 diém)
Cho hinh chép déu S.ABCD c6 canh ddy a, mit bén hop voi ddy mot géc bang 60°. Mit phing (P)
song song v6i mp(ABCD) cét céc canh bén S4,SB,SC,SD lan luot tai M, N, P,Q (c4c diém khong tring
diém S). Goi M',N',P',Q" 14 1an lugt hinh chiéu vuéng goc ctua M,N,P,Q 1én mp(ABCD).

1. Tinh khoang cach tir trong tim G cua tam gidc SAC dén mit phang (SCD) theo a.

2. Tinh thé tich 16n nhét cia khdi da dién MNPOM 'N'P'Q’ theo a.
Cau 3 (5 diém).
1) Cho ham s f(x) =‘x3 —15x—m‘+12x+1. Tim tham sb m dé gi4 tri 16n nhit cua ham sd trén
doan [-1;4] dat gia tri nho nhat.
2) Trong mét 16p hoc ¢ 2n+3 hoc sinh (7 nguyén duong), gdm Hoa, Hong, Clic va hoc sinh khac.
Xép tuy ¥ 2n+3 hoc sinh trén ngdi vao mot diy ghé duoc danh sb tir 1 dén 2n+3, mdi hoc sinh ngdi mot ghé.

oz ) . . . 12
Khi s6 ghé ciia Hong bang trung binh cdng s6 ghé ctia Hoa va Cuc thi xac suat p = 375

Hoi 16p hoc ¢6 bao nhiéu hoc sinh?
Cau 4 (1,5 diém)
Cho tir dién OABCc6 04, OB, OC d6i mot vudng goc. Goi a, S, ¥ lan lugt 1a goc giita mat phang (4ABC)
va cic mat (OBC), (OAC), (OAB). Ching minh ring cosa +cos f+cosy <+/3 .

Cau 5 (1,5 diém)
Cho céc sb thuc x, y,z théa man x >3, y>2,z>0. Tim gia tri 16n nhét cua biéu thire sau
1 1

P= - .
2+ 4+ —6x—4y+14 (x=2)(y-1)(z+1)

Hét




PAP AN VA LOI GIAI CHI TIET

Ciu NOI DUNG Piém
L1 Cho ham s0 y = f(x) c6 f'(x)= (x—l)2 (x2 —x—2). Tim céc khoang dong bién ctia ham
5O g(x):f(x2 —4x+2)?
TXD: D=R
f'(x)= (x—l)2 (x2 —x—2) ta c6 bang xét dau f'(x):
1.0
X = -1 1 2 +oc
- - 0
£1(x) s 4 H
g'(x):(Zx—4)f'(x2—4x+2)=0 1.0
=2 x=2
Rt f'(x2—4x+2)—0<:> x=0,x=4,x=3,x=1
x:2ix/§
Bang xét déu g'(x):
x = 0 943 1 2 3 2+3 4 1.0
g'(x) - 0 + 0 + 0- 0+0- 0 -0
= Ham s6 y=g(x) dong bién trén cic khoang (0;1),(2;3) va (4;+0). 0.5
1.2 Ta c6 (1—m3)x3+3mx2+(3m2—2m+2)x+m3+2m20
<:>(x+m)3+2(x+m)2(mx)3+2mx (1) 1.0
Xéthamsd g(¢)=1+2¢ trén R, c6 g'(t)=3>+2>0, VieR.
Do d6 ham s6 g(¢) dong bién trén R.
1.0
Vivay (1) <:>g(x+m)2g(mx)<:>x+m2mx<:>m£il, Vxe[2;5].
Y
Vi ham s h(x)zil nghich bién trén doan [2;5] nén I[Izllsl]lh(x) =h(5)
X — ;
1.0

\ L, . 5
Yéu cau bai toan < lilél}sr]lh(x) >m < mSZ




2.1

2.2

Ké duong cao SO cua hinh chép déu S.4ABCD .Ta c6
((4BCD),(SCD)) = SI0 = 60°

Xét ASOI vuong tai O tacod: SO =OI.tan 60’ = ?a

1 | 1 4 4 16 V3
d(0,(SCD))=OH : = + = 4 - SoH=2
( ( )) OH?* SO* oI’ 3a® & 3a° 4 ¢

2 NG
d(TSCD)):E =3= d(G,(ScD)) =§d(0,(SCD)) e

Dit k:i—]\j. Ta c6: MNPQ va ABCD ddng dang véi ti sd k:i—j\j (0<k<1).

Thé tich khdi chép SABCD : V = %.ga.az = f a.

Do d6 S,ppp = kS 45 -

MM' MA SA-SM _
S4 54

Ta co: 1-k.

Vivror vro = SMNPQ‘MM' = SABCD‘k2'(1_k)'SO =3V.k*.(1-k)

3V 3V

3
:7_](,](‘(2_2]() gT(Mj :4 3 3

Cy=2240
3 9 27

Vay thé tich 16n nhat cua khdi da dién MNPOM'N'P'Q' la 2£§a3 khi
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k:2—2k<:>k:§.

3.1 5 = 5
biat M I{l:lﬁ)](f(x) ta co
M 2‘)63 —15x—m‘+12x+1 Vx e [—1;4] = ‘x3 —15x—-m|<m-12x-1 0.5
S -M+12x+1<x° —15x—-m <M -12x -1
m<x’=27x—1+M (1)
Vxe[-1;4] 1.0
m>x'=3x+1-M (2) :
(1)@m<?qlm]{x ~27x-1+M}=-55+M
(2) & m2min{x’ -3x+1-M}=53-M
[-1:4]
. : . 1.0
Do do6: M -55>253—-M < M >54= min M =54 khi m=—1.
3.2 Sb phan tr khong gian mau 1a s6 cach xép (2n+3) hoc sinh vao ghé. Khi do
n(Q) :(2n+3)!.
Goi T 1a bién cd: “Hoa, Hong, Cuc dugc sip xép ngdi vao cac ghé duoc danh sb
lan luot 1a x,y,z saocho y = Xtz
Suy ra x+z chia hét cho 2. Khi d6, bai toan trd thanh: xép Hoa va Cuc vao 2 chd
X va z thoa man tong x+z 1a s chin (khi d6 y = rrz 1a duy nhét nén s& c6
duy nhat mot cac xép cho Hong). Ta 6 2 trudng hop sau:
1.0
Truong hop 1: x,z cung lé.
Tir 1 dén 2n+3 c6 n+2 sb 1é, nén truong hop nay c6 472,,.(2n)! cach xép.
Trudng hop 2: x,z cung chan.
Do tir | dén 2n+3 ¢6 n+1 s6 chin, nén truong hop nay c6 47,,.(2n)! cach xép.
Khi d6 sb phan tir ctia bién cé 7 1a: n(T)= (47, +4..,).(2n)!.
T n+ +Aj+ 2n)!
Theo bai ra ta cé: p—n( ) ( 2 1)( ):12 (*).
n(Q) (2n+3)! 575 0.5
+1)(n+2)+ +1
Ta c6: (* )<:>(n Jn+2)+n(n+l) _ 12 N n+2+n _12 (do
(2n+1)(2n+2)(2n+3) 575 2(2n+1)(2n+3) 575

n+1>0).

0.5




n zll(tm)
< 48n* —479n-539=0 < 49 , .

Vay Lop ¢625 hoc sinh.

Goi M, N, P1an luot 14 hinh chiéu vuong goc cia O 1én cac canh

BC, BA, AC .Suyra AM 1 BC hay AMO =« :cosa:M

AABC

CN 1 AB hay C/]\/\OzySCOSy:SAOAB

AABC

BP L AC hay BPO = 8 = cos f§ = Sa0uc
AABC

S

SAOBC SAOAB + AQAC

+

Ta cod: cosa+cosff+cosy =
AABC SAABC SAABC

Mat khac ta co:
ON’ = NH.NC < ON’.AB> = NH.AB.NC.AB < S3,,; = S i5-Saisc

.2 _ >
Tuong tw: Syopc = Sancs-Sassc> Sroac = Samca-Sassc
.2 2 )
Suy ra: Syopc +Saoca +Saous = Sausc

Ta lai co:

2 2 2 2
S S S
(COS o+ COSﬂ +COS 7/)2 — (iAOBC + SAOAB + SAOAC j < 3[ AOBC + AOCA + AOA4B J

2 2 2
AABC SAABC SAABC SAAE(,‘ SAABL' SAABC

iOBC + SAZ()('A + SiOAB
=3, = =3
AABC

Suy ra cosa +cos f+cosy < NE) (dpcm).




Pata=x-3,b=y-2,c=z.
1 1

Khi dé: a,b,c>0va P= -
W+ +c2+1  (a+1)(b+1)(c+1)

Tacod: a*> +b* +c* +1> +
2 2

2 2
1
(a+b) (c+]) Z%(a+b+c+1)2

Dau “=" xay rakhivachikhi a=b=c=1.

3
Mt khac (a+1)(b+1)(c+l)g(a+bz++3)

khigo ps— L+ 2T
a+b+c+l (a+b+c+3)

Détt=a+b+c+l:>t>l.KhidéPSl— 27 T, 0>1
to(1+2)

Xét ham:
1 27 1 &1
= t>1= f(1)=——+ =
1) t (z‘+2)3 /(1) ¢ (t+2)4

S (1+2) =817 & -5t+4=01=4(1>1)

suy ra:

max f(¢)=f(4)=

1<:>t:4

P=f(4)=
= max f( ) < at+tb+c+1=4

]
1 a=b=c=1
3 Sa=b=c=1x=4y=3;z=1
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