SO GD& PT NGHE AN PE THI KSCL HQC SINH GIOI CAP TiNH
CUM TRUONG THPT YEN THANH NAM HOC 2022 - 2023
Mon thi: Toan hoc 12 — Bang A
Thoi gian lam bai: 150 phit, khéng ké thoi gian phat dé

Cau 1.(7 diém)

a. Cho ham sé y = f(X)=%X3—§X2+X+5,VXER. Dat cuc tri tai X , X, .

5 3 5 3
Tim gia tri ctia biéu thirc: P = al 44X1 23X1 +9 L2 44X2 23X2 +9
X, +3x; +11 X, +3x +11
_3x°-9x+22=y*+3y*-9
b. Giai hé phuong trinh: Xom oK o yorsy =y
x* +5y? —2x+10y =0

Cau 2. (4 diém)
a . Mot manh dat hinh chit nhat ABCD c6 chiéu dai AB = 25m, chiéu rong AD =20mduoc chia thanh
hai phan bang nhau bai vach chan MN (M, N lan luot 13 trung diém BCva AD). Ngudi ta can xay
dung 1am mot con muong thoat nuée di tir Adén C qua vach chan MN , dé tranh 1d. Biét khi 1am
muong trén mién ABMN mdi gio 1am duoc 15mva khi 1am trong mién CDNM mai gid 1am dugc30m.
Tinh thoi gian ngan nhat ma doi xay dung lam duoc con muong di tir A dén C.
b. Cho tap X ={1;2;...;8}. Goi A la tap cac so ty nhién cd 8 chix sé d6i mot khac nhau dugc 13p tur
X . Lay ngau nhién mot sé tir tap A. Tinh xac suat dé sé duoc lay chia hét cho 2222.
Cau 3.( 3 diém) Cho lang tru ABC.ABC c6 khéi A.ABC 1a hinh chép tam giac déu, AB=a,0<a<2.
Goipla goc gilta mat phang (A'BC) va mit phang (C'B'BC) . Tinh a biét thé tich khdi

NG

. - o\ 2 .
chop(A.BCCB') béng 3Va cosp ===,
Cau 4.(1,5 diém) Cho X, Y,z 1a ba s6 thuc thudc khoang (l;+ oo) Théa man: x + y + z =xyz.

2 2 2

+ +

1+x 1+y 1+z
Cau 5. (4,5 diém) Cho tir diéen OMNP trong d6 OM, ON, OP vudng goc véi nhau timg doi mot. A 1a
mot diém thay ddi trén OM va OA = a > 0. B 1a mot diém thay d6i tréen ONva OB =b > 0. C la mot
diém thay doi trén OP va OC = ¢ > 0. H 1 hinh chiéu vudng géc cia O 1én mp (ABC) va OH = h.
Goi S la dién tich tam giac ABC, S, la dién tich tam gidc OAB, S, la dién tich tam giac OBC, S; la
dién tich tam giac OAC. Chting minh rang:

Tim gié tri 16n nhat biéu thic: P =

h h h
—+—+—<43
a b c
2 2 2
b. S + >, + 5 £§
S*+S7 S*+SZ S*+S. 4

Ghi cha:
e Hoc sinh khéng dwoc sir dung may tinh cam tay.
e Can bg coi thi khdng giai thich gi thém.



DAP AN VA BIEU PIEM

Cau |y Noi dung Piém
1 a
3,5d
i _
Taco: f (x)=x*-3x+LVvxeR
0,5
. L . [x7=3x+1=0
Do ham so dat cuc tri tai X1 , Xo nén
X,> —3x%,+1=0
b xf—4xf—3x1+9+x§—4x§—3x2+9
X5 +3x; +11 X, +3x° +11 r
(X +3%7 +4% +9)(XF =3, +1)+20%, (X5 +3x +4x, +9)(x} —3x, +1) + 20X, ’
= +
(%5 +3x, +11)(x; —3x, +1) + 30X, (%7 +3x, +11)(x —3x, +1)+30x,
2
2%, 2%, 2(X+%) 2(x +%) —4xx,
P: —+ 2 = = 1
0,5
b
3,5d
Ta co:
{x3_3x2_9x+22:y3+3y2_9y (X—l)3 —:|.2(X—:|_)=(y+:|.)3 —12(y+1) 0.5
=
x* +5y* —2x+10y =0 (x—l)2+5(y+l)2 -6
bata=x—-1;b=y+ 1 tacdhé¢ phuong trinh méi:
a®-12a=h*-12b 0,5
a’+5b°=6
.Taco: a’—b°—12(a—b)=0=a’—b°-2(a’ +5b*)(a—b)=0 1
Phuong trinh tro thanh: a® —2a’b+10ab® —90° =0 1
Xét b = 0 thi a =0 khong théa man
batt=a/btaco PT: t*—2t? +10t—-9=0<=t=1=a=b
a=1 X=2
. b=1 y=0 0,5
Giai ra ta duogc: =
a=-1 x=0
b=-1 y=-2
2 a
4d 2d




Gia sir con muong di tir A dén C gap vach chan MN tai B M c
E.

dat NE = x(m)(x €[0; 25]) = AE =/x? +10?;

= J(25-x)? +10° . 25m

Thoi gian 1am muong di tir A dén C A

AE | CE _Vx*+100 \/(25 X)? +100 M. .
1530 15 30 A N D

la:t(x) =

0,5

X 3 (25—x)
15X? +100  30,/(25—x)? +100

t'(x)=0< 2xa/(25— X)2 +100 = (25— Xx)«/ x> +100

X(25-x)>0
{4x2[(25— X)% +100] = (25— x)*(x* +100)

t'(x) =

0<x<25
4(25—x)*(x* —5%) + x’[20° — (25— x)*]=0

0

0<x<25
{4(25—x)2(x—5)(x+5)+ x*(20-25+x)(20+25-x) =0

0

0<x<25
4(25-x)*(x—5)(x+5)—x*(x—5)(45—x) =0’

0

0<x<25
(X—5)[4(25—x)?(x+5) + x*(45—x)]=0

0

€0) 20+\/ﬁ t(25)_10+2\/’77 t(5)_i

2\5

= Thoi gian ngin nhat 1am con dudng tir A d&én C |aT (9io).

2d

0,5

Taco n(Q)=8!.Goi s6 dugc lay tir A c6 danga =aa,...a .

0,5

Vi 2222=21111, hon nita 2 va 1111 1a 2 sb nguydn t6 cung nhau

A a:2 ag:2
néna:2222 << . =X )
a:1111 a:1111

0,5




Tr a+a,+..+a3=1+2+..+8=36:9 nén a:9999.

Lai co6 a=aa,..a;3 =10000.8,8,a,a, +a;8,8,33 = 9999.a,3,8,3, +(a1a2a3a4 +a5a6a7a8)

suy ra (a1a2a3a4 + a5a6a7a8)39999 :

Nhung vi 2000 < a,8,a,a, +a.3,8,8, <18000 nén a,a,a.a, +a.a,a,a, =9999 hay | 0.5
qt+a,=a,+a;=a;+a, =9, +a3=9.
Dé thiy mdi s6 tu nhién a thoa man diéu kién trén va a, la s6 chin déu chia hét cho 2222.
Chia8sé tir X thanh bon bg c6 tong bang 9 1a (1;8),(2;7),(3;6).(4;5).
ag €0 4 cach chon.MJdi cach chon a, ta ¢ duy nhat mot cach chon a,.
. . N 0,5
Ba bo con lai (a;as).(8,;85).(8;;a;)co the hodn vi cho nhau, dong thoi hai phan tu
trong mdi b c6 ciing c6 thé hoan vi cho nhau nén co tat ca 3!.(2!)3 cach chon.
Taco n(A)=4.3L(21) =192.
n(A
Viy P(A):—( ) _192,
n(Q) 8!
3 3. Cho lang try ABC.ABC co khéi AABC 12 hinh chop tam gidc déu,
y AB=a,0<a<2. Goig i gic gitla mit phing (ABC) va mat phing (C'BEC).
Goi x llavdcf) dai canh bén, cua lang try: O 1a tam cua tam giac ABC; [, M lan luot 1a
trung diém cua BCvaB C.
=AM 0,5
Khido: | |
9=180" - AIM
* Truong hop 1: g=AIM 1
Ap dung dinh 1y cosin cho AATM ta thdy x=a
2 . a>\2 2
Vasccs ~2Vaanc ™ EA OSapc = 6 3 7 2
* Truong hop 2: ¢=180" — ATM
. . ' £ a6
Ap dung dinh 1y césin cho AAIM ta thay x = e 1
2 B2 2 .
Vay avh 05
4
1,5d

Do x +y +Z = Xyz nén dat x = tanA; y = tanB; z = tanC.




Vi X,Y,Z laba s6 thuc thudc khoang (l; + oo) nén tam gidc ABC la tam gidc nhon c6 cac

4,5d

g6c 16n hon 45°. 0.5
Khi dé: P= 2 + 2 + 2
l+tanA 1+tanB 1+tanC
Xétham f(t)=—2 tren [ ;T
1+ tant 4 2
5 0,5
. T
Chirng minh duoc f (t)= <(-8+443)|t—— |[+3-1
s () 1+tant ( J_)( 3] V3
Xét s6 do cac goc cua tam giac theo don vi do radian ta co:
P=f(A)+f(B)+f(C)<3(\3-1) o
Vay GTLN cia P Ia 3(J§—1) khi x=y=2=1/3
Cho tu dién OMNP trong d6 OM, ON, OP vudng géc v6i nhau timg doi mot. A 12
mét diém thay doi trén OM va OA =a > 0. B [a mét diém thay doi trén ON vaOB =b > 0.
C la mot diém thay doi trén OP va OC = ¢ > 0. H 1a hinh chiéu vuonggéc cua O Ién
‘mp (ABC) va OH = h. Goi S Ia di¢n tich tam gidc ABC, S; la dién tich tam gidc OAB,
S, la di¢n tich tam gidc OBC, S; la dién tich tam giac OAC.
Ching minh rang:
Sa o 1 1 1 h? h® h?
25 Chu’ngmmhduqc:F=¥+?+C—2<:>¥+b—2 C_2:1 1
Ap dung BDT Bunyakovsky ta c6: 1
2 2 2 2
(D+D+Dj <3 h—2+h—2+h—2 =3
a b c a~ b® ¢
~h h h
Nén E+E+E£\/§ (dfem) 05
5b Goi V la thé tich cta khoi chop OABC. ta co: 1
2,0 3V:h.S:C.S1:a.82:b.53




h=
S
3V
a=—
SZ
Khi do: <b_3\/
S3
3V
c=—
S1
1 1 1 1
Thay vao Tttt ta dugc S* =S +S2 +S]

Ap dung BDT Cauchy cho 3 56 duong ta c6 :

(% + % - %J{x +y+2)29 (1) (vdi xy,z duong)

rip dung(1) ta co:
[(5'2 +57)+ (S + 57 )+ (57 + 52 ]]L, ﬁl-"?: ts i?’ = j-Sf >
3
:'453;521;5 =9
e i] §* i S; : 4;2 - s, 535:53 : ;
N S;

mi———=1-———
§°+8 §°+8;

2 S’ 9 3§ 3
suyra ) | l=-——|2- = —_——
’ Z[ A +5;] 4 Z 5°+§; 4

i=l

Dau “=" xay ra cho (*)

S8 +85 =8"+8,=5"+8] ©8,=5, =8, ©04=08B=0C < 04BCla t dién vudng cin

O

=9

o




