SG GIAO DUC VA DAO TAO KY THI CHON HOC SINH GIOI LOP 12 CAP TiNH
TINH DONG NAI NAM HOC 2023-2024
DE CHINH THUC Mén Toan
Thoi gian lam bai 180 phut
Ngay thi: 19/01/2024 (dé thi gom mot trang c6 mudi cau).

Cau 1. (2,5 diém) Tim toa do hai diém cuc tri ciia do thi ham s6 y = 2* — 32% + 9 v& tinh khoéng
cach gitta hai diém cuec tri dé.

Cau 2. (2,5 diém) Tim nghiém duong nhd nhat ctia phutong trinh 2 sin® z—sin 2z+sin r—cos x—1 = 0.

Cau 3. (2 diém)

Cho mot tam bia 1 nita hinh tron tam S duong kinh AA’.
Trén doan AA’ lan lugt 1ay cac diem B, C, D, D', C’, B’ théa man
AB=BC=CD=DS=SD'=D'C'"=CB" =B'A, goi O la . -
trung diém ctia SD. Lan lugt vé cdc nita dudng tron tam O dusng [ [ /|| S
kinh DS,CD’, BC', AB'. Dén hai ban kinh SA véi SA’ sao cho & 5 ¢ 585 o ¢ 5 &
A trimg A, B trung B’, C trung C', D tring D' dé tao thanh
hinh nén dinh S ma trén mit xung quanh c6 duong xoan 6c tit A
dén S gom cac cung tron di qua A, B,C, D, S (nhu hinh vé minh

s z z ? z ~ 64. 3 .
hoa). Tinh do dai dudng xo&n ¢, biét thé tich khéi non bing /Gl

3
. . 2024 .
Cau 4. (2 diem) Cho ham s6 f(z) = 1n< 0 2:13) Tim dao ham f'(z) clia ham s6 da cho. Chiing
T

minh f/(1) + £/(2) + F/3) + ... + 1/(2024) < ;

Cau 5. (2,5 diém) Cho hinh ling try ABC.A'B’'C’ ¢6 dién tich tam giac ABC’ bing 9a?, biét khoang
cach gita hai duong thing A’B’ va BC' bang 2a, v6i a > 0. Tinh theo a thé tich ctia khéi ling tru
ABC.A'B'C".

Cau 6. (2 diéem) Hoi c6 bao nhiéu cach sap 6 quyén sach khéc nhau vao 3 ngan tii khac nhau sao
cho mdi ngan ti c6 it nhat mot quyen sach? (Biét méi ngan t1i c6 thé chita duge tit 1 dén 6 quyén sach
va khong ké thit ti cac quyén sach trong méi ngan t1).

Cau 7. (1 diém) Ching minh C3', 1 s6 chan, véi moi s6 nguyén duong n.

2 —y® —3(22% —y* +2y) + 150 — 10 =0
x2+\/x—|—y—1:\/2—x

Cau 9. (2 diém) Cho ba s6 thuc duong a, b, ¢ théa man a + b+ c = 3.

Tim gié tri nho nhat ctia biéu thic P = (a®+2)(b* 4+ 2)(c* +2).

Cau 10. (1,5 diem) Cho ham s6 f : Q — Q théa man f(f(2a) + f(b)) = 2a + b, véi moi s hitu ty
a,b (ky hi¢u tap hop cac s6 hitu ty 13 Q). Chiing minh f 13 ham s6 18.

HET
Thi sinh khong dudge stt dung may tinh cam tay.
Ho va tén thi sinh: ............. S6 bao danh: .... Truong: ...

(véi z,y € R).

Cau 8. (2 diém) Giai he phuong trinh {



HUGNG DAN CHAM VA BIEU DIEM

Cau Noi dung Diém
L. Tun toa o hai diem cuc trj va tinh khotng cich: 2,50
Ta c6 y = 2° — 32> + 9, goi do thi la (C), tap xac dinh D = R.
/ 2 0,75
R
Tr =
y/ — 0 <:> 0,25
T =2
May’ =60-6=y"(0)=—6<0vay"2)=6>0.______________|050]
 Vay (O)c6haidiem cye trila (05 9),(2:5). | 0,50 |
Neén khoéng cach gifta hai diém cuyc tri bing/(2 — 0)2 + (5 — 9)2 = 2V/5 . 0,50
2. Tum nghiem dwong nho nhat: ] 2,50
| Ta c6 28in”x —sin2¢ +sing —cosz — 1= 0 sin 2 + cos 2z sine —cosz | 0,50 |
eVEsin (204 1) —VEsin (o - §) e (204 ) —sin(a-7) | 100 |
< ™ k2w (Vk € Z)
r=—-+—
,,,,,,, 3.3
Vay nghiém duong nhé nhat ctia phuong trinh da cho 1a z = 3 0,50
3. Tinh dg doi duong zoinoc: BN G | 2,00
[l NNV 0,50
Diat SA = R = [ = R la duong sinh va goi r la ban kinh day cta hinh noén.
1
= Chu vi duong tron day cta hinh nén la 27r = 3’ 2rR&r = 5
= Hinh nén c6 chiéu cao h =12 —r?2 = \/_ Loo
. 1 R R 64+/3 . ’
néncéthétiChV:g-WI- \2/_: \/_W <& R =8.
= AB=BC=CD=DS=2=0D=1,0C=3,0B=50A=T1.
Vay do dai dusng xodn 6¢ bing tong do dai cac nita duong tron tam O dudng | 0,50
kinh DS,CD’, BC', AB' bang m(OD + OC + OB + OA) = 167.
3
4. Tim dao ham f'(x) va ching minh f'(1) + f'(2) + f/(3) + ... + f/(2024) < = | 2,00
77777777 2024z ,,, . 1 /20242 2, 1100 |
= = e — 1,00
f) m( +2) () 2024x(x+2) ety P 0Ve<-2)
,,,,,,,,,,,,,,,,,,,,,,, +2 -]
Vay ['(1) + f'(2) + f'(3) + . +f (2024)
1 1 1 1 1
(o ) 13 )
1.3+3.5+ _'—2023 2025 i 24+46+ +2024 2026
_(1 1+ 1+ N 1 >+(1 1+1 1+ o 1 ) 1,00
S\l 3 3 5 772023 2025 2 4 4 6 2024 2026
B 1 717 1 1773
2025 2 2026 2 2
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Tinh thé tich cia khoi lang tru ABC.A'B'C’: 2,50
0,75
Taco A'B" || AB= A'B" || (ABC")
= d(A',(ABC")) =d(A'B',(ABC")) = d(A'B’, BC") = 2a.
| Goi V, V4, V; lan lugt 1a thé tich ctia khéi lang tru ABC.A’B'CY, hai khoéi tit | |
dien A’ABC',C'ABC. Goi S, S; lan lugt 1a dien tich AABC, AABC". 0,50
Ta c6 Vi = %L d(A', (ABC")).S; :31 -2a.9a” = 6a°.
| Vi AA’C'C 1a hinh binh hanh nén A’C' cit AC’ tai trung diém I ctia A'C. 76 g (; 1
= d(C,(ABC")) = d(A, (ABC")) = Vo =V} = 6a® ’
Mit khac V, = % -d(C',(ABC)).S = % -V nén V = 3V, = 18a° 0.75
Do d6 thé tich ciia khéi ling tru ABC.A'B'C" bing 184°. ’
Tinh so cdach sdp: 2,00
| Dé sip 6 quyen sach khac nhau vao 3 ngan ti khac nhau goi la A, B,C sao | |
cho mdi ngan co6 it nhat 1 quyén sach, xay ra mot trong ba truéng hop sau:
TH1: Sip 2 ngin tt ma mdi ngan c6 1 quyen, ngan con lai c6 4 quyén 0,75
Chia ra 3 truong hop gdm A va B ¢6 1 quyéen va C ¢6 4 quyén va hai hoan vi
tuong tu. Nen c6 Cg.C4.3 = 90 (céch).
TH2: Sip 1 ngan ti c6 1 quyén, 1 ngan c6 2 quyén va ngan con lai ¢6 3 quyen 76 ;E; 1
Tuong tu c6 (Cg.C2.C5 + C5.C3.C5).3 = 360 (cach). ’
| TH3: Sdp 3 ngan ma mdi ngan c6 2 quyen. Tuong tu 6 C2.C2.C% = 90 (cach). 76 ;) (; 1
Vay ¢6 90 + 360 + 90 = 540 (cach sip thoa man bai toan). ’
Chitng minh C3, la so chan, ¥n € N*: 1,00
Xét s6 nguyen duong n, ta c6 Cy, (2|n)" = 2n.(2n— ! _ 2.0 L 0,75
,,,,,,,,,,,,,,,,,,,,,,,, ntn! n(n—1tn! o0 ]
Ma Cy., Co— € N* Vn € N*. Vay CJ} 1a s6 chén, Vn € N*. 0,25
Giai hé phuong trinh: 2,00
2’ —y® —3(22% — y* +2y) + 152 — 10 = 0 (1)
Taco <,
/T +y—1=vV2—1 (2) 0,75
() e (@-2°+3z-2)=Hy—-1°+3@y—1) (3).
| Ham s6 f(t) =t* + 3t lien tuc tréen R c6 f'(¢t) =32 +3>0,Vt e R. | 6 ; g 1
Vay ham s6 f(t) dong bién trén R. ’
B)ef-2=fy-)erz-2=y-—lesy=2-1 | 0,25 |
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(2) 2 +vV2r—2 —v2—2 =0 (ditukien z € D = [1; 2])
1
1?14V 2 41-V2—7 =0 22— 1427 —2 +‘T’—:0

+vV2—=x
SV — [x+1)\/x— —|—\/_—|— m}zO 0,75
vor—1
& =1 y=0 (nhan), vi +1)\/ —1+\/2_+—>0,v eD.
x Yy (nhan), vi (z x Y x
Vay hé phuong trinh da cho ¢6 nghiém duy nhat (z; y) = (1; 0).
9. Tim minP: 2,00

Ta ¢6 a,b,c > 0 théa man a + b+ ¢ = 3.
Can tim gia tri nho nhat ctia biéu thic P = (a® + 2)(b* + 2)(c* + 2).
That vay, ap dung bat dang thitc AM-GM ta c6

a? 1 1 3a 1
a’® + 2 b3+2+c3+2_3/(a3+2)(b3+2)(c3+2) -
Tuong tu v + ! + ! > 30 (2) 1.50
B2 A2 B+27 Y@ +2)0 +2)(E +2) )
.3 1 1 3c
VA + + > (3).

G2 a+2 P42 @+ W+ 2) (¢ 1 2)

3la+b+c)
~ Y(ad+2) (B +2)(B+2)
Vay P = (a® +2)(b* + 2)(c* + 2) > 27,Va,b,c > 0 théa man a + b+ c = 3.

Dau = xdy ra khi a = b = c=1. Do d6 minP = 27. 0,50

Cong (1), (2) va (3) vé theo vé ta c6 3 >

10. Chatng minh f la ham so lé: 1,50

| Ta c6 ham s6 f : Q — Q thoa man f(f(2a) + f(b)) = 2a+b,Va,be Q (1). | |
Thé a =b =0 vao (1) taco f(f(0)+ f(0)) =0« f(2f(0)) =
Dit ¢ = 2f(0) € Q = f(c) = 0. 0,75

Théa:gerab:cvao (1) taco f(f(c) + f(c) = 2¢ & £(0) = 2¢
& f(0) =4f(0) & f(0) =0.

Thé a =0 vab=a vao (1) ta c6 f(f(

Véi a,b € Q ma f(a) = f(b) = f(f(a))

Véi a € Q, theabdlge(@vab——av\
< [(fla)+ f(=a)) = f(0) = fla) + f(—a

& f(-a)=—f(a), Va € Q.

Mt khac lay a € Q = —a € Q.

Vay f 1a ham sb 18.

=0 (do (2)) 075

- Céch giai khac dang duge diém téi da.
- Diém thanh phan cho theo Biéu diém nay.
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