KY THI CHON PQI TUYEN DU THI HSG TiNH

SO GD VA PT NGHE AN NAM HQC 2023 — 2024
TRUONG THPT CHUYEN
PHAN BQI CHAU Moén thi: Toan

Thoi gian: 150 phiit, khéng ké thoi gian giao dé

Dé chinh thire

(Pé thi gom c6 01 trang)
Cau 1(6,0 diém).

a) Cho ham s6 y = f(x) lién tuc trén R va c6 bang xét diu cua dao ham nhu sau:

x ‘ . ) 2 3 +00

y" + 0 + 0 - 0  +

Tim céc diém cuyc tri ciia ham s6 g(x) = f(|2x + 1| - 4) .

b) Cho ham s6 y = f (x) = 2mx’ +3(m’ = Tm+2)x* =32 (x +1)\x+1-6(3m* =12m—10) x, v6i m 1a
tham sb. Tim tat ca cac gid tri cia m dé ham sé dong bién trén khoang (—1;+00).
Cau 2(5,0 diém).
a) Cho hinh chép S.4ABC ¢6 SA=1,5B=2,5C =3, ASB =60°, BSC =120°,CSA =90°.
Tinh thé tich khéi chép S.4BC va khoang cach gitra cac dudng thang S4 va BC.

b) Cho lang tru ABC.4'B'C’ c6 tam giac AB'A’ déu va ndm trong mit phang vudng goc véi mit phang
day. Goi ¢ 1a goc giita hai mét phang (AB'B)va(AB'C'). Biét singp = iS vaAA'+B'C'=6. Ky hiéu

J5
V pespe 12 thé tich khéi lang tru ABC.A'B'C’. Ching minh V. ,p <24.
Cau 3(5,0 diém).

a) Tim tat ca cac gia tri ctia tham sb m dé phuong trinh

X X 1+ mx* +x+142m=2x"+m/x* — x+1+ 7 c6 nghiém thuec.

b) Pit ngiu nhién hét 9 vién bi dugc danh s6 1;2;3;4;5;6;7;8;9 vio 9 6 vudng ciia ludi 6 vudng 3 x 3
(hinh v& lu6i 6 vudng duéi day) sao cho mdi 6 vudng chi dugc dit dung mot vién bi. Tinh x4c suat dé
tong cac so trén moi hang 1a so 1€ va tong cac so trén moi ¢t cling 1a so 1&.

Cau 4(2,0 diém).

Cho tir dién ABCD c6 dinh, P 1a diém thay di trong tam giac BCD. Goi M, N, E thir ty 14 hinh chiéu
vuodng goc cua P 1én cac mat phang (ACD), (ADB), (ABC). Xac dinh vi tri cua P d€ thé tich tir dién
PMNE dit gia tri 16n nhat.

Cau 5(2,0 diém).

Cho céc s6 thuc a,b,c thay d6i thoa man cac didu kién a>b>c va a* +b* +¢* =5. Tim gia tri nho
nhit cta biéu thire P = (a —b)(b—c)(c—a)(ab+bc+ca).

...Hét...
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A

Cau

Noi dung

| Piém

(6,0d)

a) (3,0 diém)

4x+2

Taco g'(x)=(|2x+1|-4) /(v +1]-4)= a1

f([2x+1]-4)

1,0

Dua vao dau cua dao ham cia ham so y = f'(x) taco

|2x+1]-4=2
[2x+1|-4=3<|x=3
2x+1=0

Diém cuc tri ciia g(x) phai thoa min

1,0

7

Vi g'(x) d6i dau qua cac diém —4;— 5;—

x:—%x:—ﬂx:—axzém:3.
2 2 2

15 . x :
5;5;3 nén g(x)co cac diem cuc tri la

1,0

b) (3,0 diém)

Ta c6, ham s6 £ (x) lién tyc trén khodng (—1;+00).

f'(x)=6mx* +6(m* = Tm+2)x —48x +1-6(3m* —=12m - 10), Vx € (~1;+0).
Ham s6 dong bién trén khodng (~1;+0). khi va chi khi f'(x)>0, Vx e (-1;+%).
Déu bang xdy ra tai hiru han diém trén khoang (—1;+).

Do f’(x)=6mx2 +6(m2 —7m+2)x—48\/x+1—6(3m2 —12m—10), Vxe(—1;+oo)

0,5

f'(x)= 6[mx2 +(m2 —7m+2)x—8x/x+1 —(?am2 —12m—10)], Vx e (—1;+x)

2(x-3)
X+5+4/x+1
2(x-3)

x+5+4Vx+1’

:6(x—3)[m2+m(x—4)+ },‘v’xe(—l;ﬂo)

bat g(x)=m2+m(x—4)+ ‘v’xe(—l;+oo)

1,0

2(x=3)

X+5+4x+1

f'(x)=0, Vxe(~1;+0) thi g(x)=m’+m(x—4)+

{sz
x=3=> .
m=1

phai c6 nghiém

0,5

Thir lai. ta thiy m = 0(tm), m = 1(tm).
Vay m=0,m=1.

1,0




(5,0d)

a) (3,0 diém)

S

M

Trén céc canh SB, SC lan luot léy M, N sao cho SM = SN=1.

1,0
N
A
Tinh duoc V,,,, = ﬁ
12
0,5
C
wa Vo _SM SN 1, V2
Vipe SB SC 6 2
Chung minh dugc: V. = éSA.BC.d (SA,BC)sing , véi ¢ 1a goc gitra SA va BC. 0,5
BC? =SB® +SC* —28B.SC.cosBSC =19 => BC =19 .
Ma cos —|SABC|—‘SA SC SB)‘— ! =>sin —&
v= |S4.BC| " ‘ SA.BC ‘ J19 NT 1.0
Suy ra
Vyme = 1f 9.d(SA,BC). f/‘/__ V2 _t 1f 9.d(SA,BC). f/\/__ => d(SA,BC) =1.

b)(2,0 diém) :




bat 44'=2x,B'C'=y (x>0, y>0).Taco 2x+y=6=y=6-2x (0<x<3).

Goi AH la duong cao cua tam giac AB'A’ . Khi d6 AH la dudng cao cua lang tru
ABC.A'B'C'. Taco AB'=(BAB')n(C'4B'").

Goi I, Olan lugt 12 hinh chiéu cia diém B trén mit phang (AB'C") va duong thang
AB'.Khid6: AB' L (BOI)= AB' L OI suyragbc ¢ la giita hai mat phang (AB'B)va

(AB'C")1a goc BOI .Do tam gidc AB'A’' ddunénta cod BO = AH = gbc =f3x.

0,5

Taco Bl =d(B,(AB'C'))=d(A',(4AB'C"))=2d(H,(4B'C")).
Ké HR L B'C', HK L AR=>d (H,(AB'C"))=HK .

] ] AH HR x</3.HR
-+ —— = HK-= - == .
HK® AH® HR JAH? + HR*  J3x* + HR

Tu d6 ta co: Blzzx\/_i.

Ta co:

0,5

V3x* + HR?
.. BI 2HR 2
Taco smp=—=—F—m——m-=—7=>
0 3x*+HR? 5

3

HR=="==d(4,B'C')=2HR = 3.

Suy ra

Sy per = %.d (4',B'C").B'C' = %x\@ (6-2X) =V e yye = AH.Sy iy = %xz.(6 ~2x)

0,5

X+x+6-2x

3 3
=>Viscape = EX.X.(6—2x) < 5( 5

3
j =12 < 24 Piéu phai ching minh

0,5

(5,0d)

a) (3,0 diém)

Taco 240x' £ x> +1dmfx’ +x+142m=2x" 4+ myx* —x+1+7

<:>m(\/x2+x—|—1—\/x2—x—|—1+2):2x2—2\/x4+x2—|—1+7
2x" = 2x+x+1+7

N x4+l = —x+142
Pt £ =+/x> + x +1 —+/x> — x + 1 . Chiing minh duoc tap gi trj cta ¢ 14 (—1;1).

<=>m )]

1,5

t*+5 2)

t(y<=>m=
pi(h) t+2

1,5




Ham sé f'(t) lién tuc va nghich bién trén (—1;1) va hmf(t) =0, hmf(t) =2
x—>—1" x—>1"

YCBT <=>2<m<6

b) (2,0 diém)

Vi tong céc so trén mdi hang va tong cac cac s6 trén mdi cot déu 1a cac s 1é nén trén moi
hang va trén moi ¢t déu co ba so6 1¢ hodc hai s6 chan va mot so 1€.

Vichicod S s61é: 13,579 vacd 4 sbchin: 2;4;6;8 nén c6 dang mot hang duoc dit
toan so 1¢ va hai hang con lai thi mdi hang co hai s6 chan va mot s6 1¢; co6 dung mot cot duge
dat toan so 1¢ va hai ¢t con lai thi moi ¢t ¢6 hai s0 chan va mdt so 1¢;

Chon mot hang c6 3 cach.

Chon 3 s61¢ trong S s61¢: 1;3;5;7;9 1di sép xép vao 3 6 vudng ciia hang vira chon c6

A? cach. 1,0
1é 1é 1é
chin | 1¢ chin
chan | 1¢ chan
Chon mot cdt ¢6 3 cach.
C6 356 vudng trong cot vira chon gdbm mot 6 vudng da duogc dit s6 16 va hai 6 vudng trong.
Sap xép 2 sO 1¢ con lai vao 2 6 vudng trong do co 2! cach.
Sap x¢ép 4 sO chan: 2;4;6;8 vao 4 6 vudng trong con lai c6 4! cach.
Vay c6 3.42.3.21.4! cach dit cac vién bi da cho dé tong cac s6 trén mdi hang 13 s6 1é va
téng céac sb trén mdi cot ciing 1a s6 1é. 1.0
Dit ngAu nhién hét cac vién bi danh sb 1,2,3,4,5,6,7,8,9 vao 9 6 vudng c6 9! cach. ’
Xac sudt dé tong cac s6 trén mdi hang 1a s6 16 va tong cac sd trén mdi cot ciing 14 s6 1é
. 3.4232140 1
la; =522 P
9! 14
4 Goi B,,C,,D, thtr tu 1a hinh chiéu cta B 1én (ACD), C 1én (ADB), D 1én (ABC).
(2,0d)
. PM PN PN
Chirng minh duoc + + =1 05
BB, CC, DD,
A
Bl
1,0




Goi B,,C,,D, 1 céc diém thoa man 4B, =B,B, AC,=C,C,AD,=D,D.Tacé B,,C,,D,
PM PN PN _

¢ dinh va
AB, AC AD

Goi I 1a trung diém ciia AP. Xét phép ddi xtng tdm I bién P thanh A, bién cac diém M, N, E
thir ty thanh B,,C,, D, thir ty thudc 4B, AC,, AD,. Khi 46 Vi, =V, o
4B,  AC, AD, _
AB, AC AD

va

V AB "AC, AD, 27 AB, AC, AD

AB,G\D,

v V .
e, _ AB, AC, AD, _ 1 (AB L AC, 4D, j =V e, S (khong )

Dau dang thire xdy ra khi va chi khi P 1a trong tdm tam giac BCD.
Vay thé tich t dién PMNE dat gia tri 16n nhat khi P 1a trong tdm tam giac BCD.

0,5

(2,0d)

Ta chung minh P =(a—-b)(b—-c)(c—a)(ab+bc+ca)>-4
< -P=(a-b)(b-c)(a-c)(ab+bc+ca)<4 (¥).

Néu ab+bc+ca<0 thi —P<0 suyraBDT duogc chimg minh.

0,5

Néuab+bc+ca>0 g5t ab+bc+ca= x>0 t5¢0:

(a-b)(b_c)s(“‘“b“‘f SO amp)(b-c)(a- o)< @=L (1)

2 4
Ta cb 4(a2+ b* + c* —ab—bc—ca)

(a—c)’'+2(a-b) +2(b-c)'2(a—c) +[(a-b)+(b-c)]
(a=c) + (a-c)'=3(a—c)

Suyra 4(5-x)2 3((1—0)2 trdiytaco x <5 va a—cs‘/§(5—x) (2).

T (1),(2) suyra —Psix. {%(5—96{' =¥x\/(5—x)3

2
2(a

0,5

Lai c6 f(x)zx\/(5—x)3 ham sé lién tuc trén doan [0;5].
f'(x)=\/5—x(5—§x) s [(x)=0=>x=5x=2.
Taco f(2)=6v3,f(0)=F(5)=0

0,5

Vay Maxf( )=Ff (2)=6\/§.

x€[0;5]

nénsuyra —P < i 63 =>-P<4=>P>-4. Vay (*) dugc chirng minh.

Déubéngxéyrakhl a=2;b=1;¢=0.
Dod6 MinP=-4khi a=2;b=1;¢=0

0,5

— Hét —

Ghi chii: Hoc sinh lam cach khdc néu diing van cho diém toi da




