SO GD& PT NGHE AN PE KHAO SAT PQOI TUYEN THAM GIA THI HSG
TRUONG THPT NAM YEN THANH TINH LOP 12- NAM HQC 2022 - 2023
Bai thi: TOAN
Thoi gian lam bai: 150 phit, khéng ké thoi gian phat dé

Cau 1.(7 diém)
a. Tim tat ca nhitng gia tri cua tham s6 m dé ham s6 y = x® +mx—5—15 ddng bién trén khoang (0;+o0)
X

(17-3x)4/5—x +(3y-14),/4-y =0

, (X, yeR)
22X+ y+5+33x+2y +11 = X* + 6x+13

b. Giai hé phuong trinh: {

Cau 2. (4 diém)
a . Dé thiét ké mot chiéc bé ca khdng co nip day hinh hop chix nhat c6 chiéu cao 60cm, thé tich 1a

96.000cm’, ngudi the ding loai kinh dé sir dung 1am mat bén c6 gia thanh 1a 70.000 dong /m® va loai
kinh dé lam mat day co gia thanh 1a 100.000 dong/m®. Xac dinh chi phi thap nhat dé lam duoc bé ca.
b. Chia hét 30 quyén vo giéng hét nhau cho 3 hoc sinh la: Nam, Binh, Minh, mdi ban dugc it nhat 1

quyén. Tinh xac suat dé ba ban mdi nguoi nhan duoc sé vo khac véi hai nguoi con lai.
Cau 3.( 5 diém) Cho hinh chdp S.ABCD c6 day ABCD Ia hinh thoi canh

a\/3, SA=a, SB=SC =SD =a+/3. Goi M la trung diém cua canh CD.
a. Tinh thé tich khdi chop S.ABCM .

b. Tinh khoang cach gitra SM va BC.
Cau 4.( 2 diém) Cho céc sb thuc khdng &m a,b,c théa c<a,c<b. Tim gia tri nho nhat cua biéu thic

P(a—b)zl( 2a+cj2+(2b+c]2 64 +8(a2+1)

b? +¢? a’+c?) ab+bc+ca a(a—b)2 '

Cau 5. (2 diém) . Cho ti dién déu ABCDc6 canh bang 1. GoiM ,N 1a hai diém thay d6i lan luot
thudc cac canh AB, AC sao cho mat phang (DMN) ludn vudng goc véi mat phang (ABC).
Dit AM =x, AN =y . Tim x,ydé tam gidc DMN c6 dién tich nho nhat, 16n nhat.

Ho ten thi sinh:........ccocov e iii i eee ndSBD e,
Ghi chu:

o Hoc sinh khéng dwoc sir dung may tinh bé cam tay.

e Can bg coi thi khdng giai thich gi thém.



DAP AN VA BIEU PIEM

Cau |y Noi dung pié
m
L i i
3,5d
w || o)
s X 1 .
Xét ham so f(X)=X3+mX—§,VX€(O,+OO). 05
Ta co. f‘(X)=3X2+m+%,VX€(O;+OO)
A \ A A = A A 5 . H ' 2 1 . 015
D¢ ham so dong bien trén khoang (0;+e) khi f'(x)=3x +m+F20,VXe(O,+oo)
<:>—mZ3X2+i4O,VXE(O;+OO) 0,5
X
1
<:>—m2§x2+gx2+%244gxz.gxz.%:Z\/g,VXe(o;wo)
om<-206 0,5
Vay gia tri m can tim [&: m<-26 0,5
b
3,5d
Ta c0:
5-x2>0
Diéu kién: 4-y=20 (*).
2X+y+52>0
0,5
3X+2y+11>0
bit 5-x=a>0; \/4-y =b>0, phuong trinh
(17-3x)v5—x +(3y—14)«/4—y =0 tr¢ thanh:
[17-3(5-a%) |a+[3(4-b")-14| =0 (33" +2).a= (30" +2) b= 32’ +2a =30+ 2b
Xéthamso y = f (t)=3t>+2t trén [0;+00).
Taco f'(t)=9t"+2>0, Vte[0;+0) nénhamsé y = f (t) dong bién trén [0;+o0). 0,5

Vithé véi a>0, b>0 thi 3a°+2a=30’+2b < f(a)=f (b)<=a=b.

Suy ra »\/5—x=4/4—y<:>5—x=4—y<:>y=x—1.

Thay y = x—1 vao phuong trinh thir hai trong hé ta dugc phuong trinh:
23x+4 +35x+9 = x* +6x+13 (1).




biéu kién x e [—%;5}.

Khi d6 phuong trinh (1) < (2v3x+4 -2)+(3Bx+9-6) = X* +6x+5
4(3x+4)—-4 9(5x+9)-36

T 1412 3Jox1946
6(x+1) . 15(x+1)
3X+4+1 BX+9+2
[x+1=0

& 6 N 15

| V3x+4+1 Bx+9+2
[x=-1

& 6 15

+ =
| V3x+4+1 Bx+9+2

=(x+1)(x+5)

=(x+1)(x+5)

=X+5

x+5 (2)

15

6
+ —
\/3x+4+1 \/5x+9+2

bat g(x)= 6 + 15 —X,X€|:—£;5:|.
3x+4+1 BXx+9+2 3

Phuong trinh (2) tuong duong v6i Xx=5

Taco

, -9 75 4
9'(x)= : — - -1<0, VXG(——,5)
(\/3x+4 +1) ~3x+4 2(\/5x+9 +2) ~/5X+9 3

Suy raham sé g(x) nghich bién trén {—%;5} Vi thé phuong trinh g(x)=5 c6 nhiéu
Ly n . R 4
nhat mét nghiém trén {—5;5} .

Ta lai c6 x=0 langhiém cua phuong trinh g(X)=>5 nén day 1a nghiém duy nhat.

Vi x=—1 thi y=-2.
Vi x=0 thi y=-1.

So sanh diéu kign (*), h¢ da cho c¢ hai nghiém (x ; y) 1a (-1;-2); (0;-1).

4d

2d

Goi x, Y, h lan luot 12 chiéu dai, chiéu rong va chiéu cao cua hinh hop chit nhat
(x,y,h>0; m).

C6 V = xyh < 0,096 = 0,6xy <> y = ——
25X

0,5




e s o A
Dién tich day bé la: Xy—2—5(m )

= Chi phi lam day bé: 100.000.2;45 =16.000 (d6ng)

Dién tich xung quanh cia bé: 2(0, ox+ 2 O%j

X

= Chi phi 1am mat xung quanh cua bé: 2(0,6x+ 0,096
X

j.7o.ooo (ddng)

0,5

Do vy, tong chi phi 1am bé 1a: 0,5
0,096
T (X) =16.000+2| 0,6x+—— {70.000.
X
Theo bt ding thirc cosi co: 0,6x+M >2,/0,6.0,096 = %
X
DA4u bang xay ra khi va chi khi 0,6x = 0.0% o4 o y2
X 25 5
Khi do T(X)216.OOO+2.]2'—§70.000=83.200. 0.5
\Vay chi phi thip nhat dé 1am bé ca 1a 83.200 (d6ng).
b Chiahét 30 quyén vé giéng hét nhau cho 3 hoc sinh [a: Nam, Binh, Minh, méi ban
2d | dugc it nhat 1 quyén. Tinh xéc suét dé ba ban méi nguoi nhan duoc sé va khac voi
) 0,5
Taco n(Q)=Cj =406
Xét A 1a bién cb s6 vé nhan duoce co giéng nhau;
Truong hop 1: Ca 3 ban nhan duogc 36 Vo giéng nhau c6 1 cach
Trudng hop 2: Nam c6 s6 vo gidng Binh nhung khéc véi Minh 05
Do Nam va Binh c6 s6 vé giéng nhau nén sd vé cia Minh 13 s6 chin 16n hon 0 va
bé thua 30 nén c6 14 cach
Truong hop 3: Nam c6 sé vo giéng Minh nhung khac véi Binh twong tu co 14
céach
Truong hop 4: Binh ¢6 sé vo giéng Minh nhung khac véi Nam twong tuw co 14
céach
Vay n(A)=1+42=43nén P(A)= 05
406
363 |05

X&c suat dé ba ban mdi ngudi nhan duoc s vé khéc vai hai ngudi con lai 1a: 206

od

Léi giai




3a
3d

Goi O la tdm cua hinh binh thoi ABCD.
Xét hai tam giac AABD va ASBDta c6: AB =SB, AD =SD, BD chung.

Suy ra AABD = ASBD => AO = SO (hai dudng trung tuyén twong mg). Tuong tu
CO =S50 .Tam giac SAC co duong trung tuyén SO va AO =CO =SO. Do dé6 ASAC

vudng tai S .Tir do ta tinh dugc AC =+/SA? +SC? =2a, OD =+/CD?—0C? =av/2,

BD =2a/2

Dién tich cua tam giac BCD: S,,., =a°«/2 (cong thirc Hé-rong).

0,5

BC.CD.BD 3a

Ban kinh duong tron ngoai tiép ABCD 1a r = ;

ABCD
Goi H lahinh chiéu cia S trén (ABCD). Vi SB=SC =SDnén H 1a tim duong tron

3a a3

ngoai tiép ABCD va HB:r:? = SH =+/SB? — HB? ==

0,5

2
Di¢n tich tar giac ABCM : S =S, — S =%SABCD = 3a2\/§ '

3
Thé tich caa khéi chép S.ABCM 13 V =%S.SH _a f.

3b
2d

Tinh khoang cach gitra SM va BC.

Goi N 1a trung diém cua AB.

Dé thdy MN //BC = BC//(SMN) nén d(BC,SM) =d(BC, (SMN)) =d(C, (SMN))
Ma CO =2HO = d(C, (SMN)) = 2d (H, (SMN)).

0,5

Ké HI LMN (1 € MN), ké HK LSI(K eSI) tacd HK =d(H,(SMN)).

0,5

a\/6

— HI =d(H,MN)=%d(A, BC) ==~

2a\/5
3

Taco: d(D,BC)=d(ABC)= _ZZB(;D =

0,5




2d

HK = H:'HS — = 6 2 2="J‘*2/§_6:>d(<:,(3|v|N))=2HK=a*1/f_6.
JHI? +HS a8V (a3
a3 0,5
6 2
Vay d(BC,SM) = 266
11
4
2d
2d
Tacé
( 1 T ab ;1 = c_1 c
a’+c?) c ab+bc+ca ([, C) b+j
2} b+2) ( 2)( 2 0,5
2
b+ )
Suy ra P>(a-h) { 24 - o4 +8(a+1j
c c c a
a_f_f a+— || b+—
o) (3
Data+5_x b+5=y; (x>0;y>0).Taco
2 2
Pz(x—y)2{4x—4+4y—4 64} 61 > 1 0.5
y’. X xy (a®+¢?) (a+0)
2
3
Hay Pz4(5+¥—2j{(5+lj _3(&1]_16}16.
y X y X y X
Yy 0,5
Datt==+2,(t>2). Xéthamsd f(t)=4(t- 2)( 3t—16)
y X
Ta cé f’(t):4(4t3—6t2—6t—10),f’(t):0<:>t:g
, 63 0,5
Lap bang bién thién suy ra f (t)>——.
a=1 a= 11
Suy ra P>1va P_1<:> b=2 hoac {b==.Vay Pmm=1.
4 4 0 2 4
€= c=0
5




Goi O la tim dudng tron ngoai tiép cua tam giac déu ABC . Do ABCD la tir dién déu
nén DO L (ABC). Theo dé bai, mit phang (DMN ) L (ABC) nénsuyra O e MN

Tam gidc DMN c¢6 DO 1 MN nén S = ; DO.MN . Ma DO la hang s nén S lon

ADMN ADMN
nhat khi MN 16n nhat, nho nhat khi MN nho nhat.
Ap dung dinh If cosin trong tam gidc AMN ta cd MN? = x* +y? —xy =X+ y)2 —3xy.

0,5

Nhu vay M, N thay d6i sao cho doan thang MN luén di qua O. Tacd 0<x,y<1.

RGN ——

Taco MN = AN — AM = yAC xAB

MG = AG - AM =2 AH - xAB - [g_xj@;ﬁ

1 1
S 2 3_3 1 1
Vi MN va MO cung huéng nén = = >0 Y| =—X|=—=X 33Xy =X+Y.
y =X 3 3 0,5
Tor 0<x,y<l,taco x+y=3xyc>1+£=3<:>1=3—1:1s2c>le
Xy X y X 2
Taco Msz(x+y)2—(x+y).
) _ 1 3x(3x-2)
Patt=x+y.Taco t=x+ voi xe| =1, t'(x)=———>. Bang bién thién:
3x-1 2 (3X—1)
1 =
~ 1 = 1
=3 3
z°’ — O ——
3 =
z = — a4 =
=
4 3
Quan sat bang bién thién, ta co 3 <t< 5
7 2 2 9 7 =X = A 9 N N 4 3
Ta c6 MN :f(t):t —t. Khao sat su bién thién cua ham f(t) trén doan 35 ta
duoc 0,5
MN min &t=~e] 5 MNmax<| 2o 2
37,2 R I
Y73 > | 2







