SO GD & PT NGHE AN PE KSCL PQI TUYEN THI HSG TiNH LOP 12
TRUONG THPT NGUYEN XUAN ON Nim hoc 2022- 2023

Thoi gian lam bai: 150 phit, khong ké thoi gian giao dé.

Cau 1( 7 diém)

2
. Ay o egs , J 21+ A X' —4x . e A
a) Tim tat ca gia tri thyc cia tham so0 m dé hamso y = dong bién trén [1;+oo) .

xX+m

JI2=y+y(12-x*) =12
b) Giai h¢ phuong trinh: g yr y( x) (x,ye]R)
x'—8x—1=2/y=2

Cau 2( 5 diém)

a) Cho tap hop A= {1;2;3;4...; 100} . Goi S 1a tap hop gom tat ca cac tdp con cia A, mdi tip con ndy
gém 3 phan tir,cﬁa Avacod ‘E(K)ng, bang 91‘ . Chon ngau nhién mot phan tir cia S . Xéc suat chon dugc
phan t1:r c6 350 lap théqh cap sO nhan bang?

b) Cho ham s0 y = f (x) c6 d0 thi nhw hinh v€ bén. C6 bao nhiéu
gi4 tri nguyén duong nhé hon 5 ciia tham s6 m dé ham sb o
y =‘f(x+3)+5—m‘ ¢6 5 diém cuc tri?

o

/|

Céu 3( 2 diém) Mot manh dat hinh chit nhat ABCD c6 chiéu dai 4B =25m, chiéu rong AD =20m dugc
chia thanh hai phan bang nhau bdi vach chian MN (M, N lan luot 1a trung diém BC va 4D ). Mot doi xay
dung 1am mot con duong di tir 4 dén C qua vach chin MN , biét khi lam duong trén mién ABMN mbi

gio 1am duoc 15m va khi lam trong mién CDNM mdi gio lam dugce 30m . Tinh thoi gian ngin nhat ma doi
xay dung lam dugc con duong ditir 4 dén C.

CAu 4( 6 diém)

a) Cho khdi lang try ABC.A'B'C’ . Khoang cach tir C dén dudng thang BB’ bang V5, khoang cach tir 4
dén cac duong thing BB’ va CC' lan luot bang 1 va 2, hinh chiéu vudng goéc ciia 4 1én mit phang
(4B'C') la trung diém M cua B'C' va A'M =+/5 . Thé tich cua khéi lang tru di cho

b) Cho hinh chép S.ABCD cé ddy ABCD 1a hinh binh hanh. Goi M, N lan luot 1a trung diém cua cac
canh 4B, BC.Diém [ thugc doan SA . Biét mit phang (MNI) chia khéi chop S.4ABCD thanh hai phén,

phan chira dinh S ¢6 thé tich bang % 1an phan con lai. Tinh ti s6 & = % ?

CAu 5( 2 diém) Cho tir dién OABC c6 04,0B,0C d6i mot vudng goc voi nhau. Ki hi¢u S, 5,,S,,S; lan
lugt 1a dién tich cac tam giac 4BC,0AB,0BC,0CA . Chung minh rﬁng
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PAP AN

2
A \ Ay 2 eg. ) £ 21 s J4 X" —4x - X A
Cau 1 a) Tim tat ca gia tri thyc cua tham s6 m dé ham s6 y = dong bién tren[1;+oo).
xX+m
Loi gidi

X —Ax . x* +2mx—4m

y= co tép xac dinh 1a D =R\ {-m} va y'= ——F—F—5—
X+m (x+m)

-m<1

Ham s6 da cho dong bién trén [I;+w) <1 |
X’ +2mx—4m>0,Vx €[1;+o)

X’ +2mx—4m > 0,Vx €[l;4+0) < 2m(x—2) = —x*,Vx e[1;+0) (1)

Do x=2 théa bat phuong trinh 2m(x—2)>—x* véi moi m nén ta chi can xét x#2.

2
—X

2m < ,Vxe[l;2)
Khi do (1) < -2 (2)
2m=—> ,Vx e(2;+0)
x—-2

e [0)1 (2} 0 f'(x):%

Xétham & f(x) = —
o

x=0
"(x)=0
S (x) < Lc =4
Bang bién thién
x| 2 4 +0
y' - + 0 -
+ -8
y
1 / _ / \ _,,;
m>—1

YCBT < <2m<1 <:>—1<m£l.
2m = -8



Cau 1b)

e /T2=y+ Vy(12-22) =12 (1 ”
N . u( ) (1) Pidu kién: =23 <z <2V3: 2<y <12
P -8r—-1=2,/y=2 (2).
Ta ¢6 J‘\/IL’—yST vd /y(12—-22) < —
D 4 ‘ 2 ‘ 120
nén /12—y + /y(12 — x2) € 12. Do dé(l)c:{ S

Thay vio (2)tadugc 2* -8z - 1=2V/10—-22 & 2° -8 -3 +2(1 - V10—-22) =0
2 3
{z+3) ) =0 (3).

@(r—:i)(r2+31+l+—
14+ V10 -2z~

2(x+3)
Doz>0nén 22 +3z2+1 4+ ——mmex > 0.
- 1+ V10— 22

Do d6 (3) < = = 3. Thay vio hé va d8i chi€u diéu kién ta duge nghiém: (z:y) = (3;3).

Cau 2a Cho tap hop 4= {1;2;3;4...;100} . Goi S 1a tép hop gém tat ca cac tdp concua 4, mdi tap con nay
gbm 3 phﬁn tr cla A va ¢ tong ’béng 91. C}}Qn ngau nhién mot phan tr caa S . Xac suit chon
duoc phan tir ¢6 3 s0 1ap thanh cap s6 nhan bang?

Loi giai
Gia su tap con bat ki {a,b,c} eS
=1<a,b,c <100 ;a,b,cphan biét.
a+b+c=91
Day la bai toan chia keo Euler nén s6 by a,b,cla: Cir,
Tuy nhién trong cic bd trén van chira cac bd c6 2 chir s6 gidng nhau, sb bd c6 2 chir sd gidng
nhau la 3.45=135 (b0). Vay n(Q)=(C;, -3.45):31=645.
Goi A4 la bién cb: ”a,b,c 1ap thanh cap s6 nhan”
Goi ¢ 1a cong boi clia cAp s nhan theo bairatacod g >0
a+aq+aq’ =91
ea(l+g+q’)=191=137

Truome hon | a=1 a=1
ruon : =
hep l+g+q° =91 q=9
a=91 a=91 _
Truong hop 2 , & (loai)
l+g+q = q=0
a=13 a=13
Truong hop 3: 5 = (thoa man)
l+g+q = qg=2
Truomg hop 3: {° “=7 (thoa man)
ruon : = 0a man).
P l+g+q° =13 q=3



Chu 2b. Hinh v& dui ddy 1a d6 thj cia ham sé y = £ (x)

C6 bao nhiéu gia trj tham s6 m déham sb y =/ (x+3)+5-m| c6 5 diém cyc tri?
Loi gii
b6 thi (C') Y= f(x+3) co6 duoc béng céch tinh tién dd thi (C) Ty = f(x) sang trai 3 don vi,

nén s giao diém ctia d thi v&i truc Ox 1a khong doi.
Vio<m<5=5-m>0 nén (C"):y =f(x+3)+5—m ¢6 dugc bang cach tinh tién

(C"):y=f(x+3) léntrén (5—m) don vi.

bit y=g(x)=/(x+3)+5-m thiham s y=g(x) c6 3 diém cuc tri.

S6 diém cuyc tri cia ham s6 y = ‘g(x)‘ bang tong sé diém cyc tri cia ham y = g(x) va sd
nghiém boi 1é clia g (x) =0.

+) Néu 0<5—m<%<3%<m<5,h2‘1m y=g(x) ¢6 3 diém cyc tri va g(x)=0 c6 2 nghiém
boi 18, suy ra s6 diém cyc tri cia ham s6 y = ‘g(x)‘ bang 5.

+) Néu 5-m =%<:> m :%, ham y = g(x) c6 3 diém cuc trj va g(x) =0 c6 I nghiém boi
chan, suy ra sb diém cuc tri ciia ham sd y= ‘g(x)‘ bﬁng 3.

+) Néu 5—-m > % & m <%, ham y = g(x) c6 3 diém cuc trj va g(x) =0 khong c6 nghiém,
suy ra s6 diém cuc tri cia ham s6 y = ‘g(x)‘ bang 3.

+)Néu 2<5-m<0<5<m<7,ham y=g(x) ¢6 3 diém cyc tri va g(x)zO c6 4 nghiém

boi 1¢, suy ra s6 diém cyc tri cia ham s6 y = ‘ g(x)‘ bang 7.



+)Néu 5-m<-2<m<7,ham y=g(x) ¢4 3 diém cuc tri va g(x)=0 ¢6 2 nghiém boi 1é,

suy ra s6 diém cuc tri ctia ham s6 y = ‘ g(x)‘ bang 5.

+) Néu -2=5-m<> m=7, ham y=g(x) ¢4 3 diém cuc trj va g(x)zO ¢6 2 nghiém boi 1é,

1 bdi chin suy ra sé diém cuc tri cia ham s6 y = ‘ g(x)‘ béng 5.

+) Néu 5-m=0< m=5, ham y =g(x) ¢4 3 diém cuc tri va g(x) =0 c6 2 nghiém bdi I¢, 1
nghiém boi chan suy ra s6 diém cuec tri cia ham sd y = ‘ g(x)‘ b?lng 5.

g<m<5
2

Vay dé ham s yz‘f(x+3)+5—m‘ c6 5 diém cuc tri thi | m<7 <:>§<ms7.
m="7

m=>5

Cau 3) Gia str con dudng di tir A dén C gdp vach chin
MN tai E.

dit NE = x(m)(x e[0;25]) = AE =~x* +10; B i c
CE =J(25-x)* +107 .
Thoi gian 1am duong di tir A dén C 1a:
AE  CE _x*+100 J(zs x) +100 " 25m
30 15 30
x 3 (25-x) ) E
15Vx2 4100 30y/(25—x)> +100 )
£1(x) =0 2x(25—x)? +100 = (25— x)\/x* +100 . 4 om N D
x(25-x)=0
{4x2[(25 —x)? +100] = (25— x)*(x* +100)

f()—

t'(x)=

0<x<25
4(25—x)* (x> =25)+x*[400— (25— x)*]=0
0<x<25
4(25-x)* (x> =5*)+ x*[20° = (25-x)*]=0

0

0

II

0<x<25
4(25-x)*(x— 5)(x+5) (x—S)(45—x)=O'
0<x<25

(x=5[425-x) (x+5)+x*(45-x)]=
5;

II

0

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

f—g



1(0) ,1(25) = 1(5) =22

20++/725
30 3

1042725 25
30 '

= Thoi gian ngin nhat 1am con duong tir A dén C lé¥(gi(‘)).

BF

Goi J, K 1an luot 13 hinh chiéu vuéng goc cua 4 1én BB va CC’,
H 14 hinh chiéu vuéng goc ciia C 1én BB’
Taco AJ LBB' (1),

AK 1 CC'= 4K 1 BB' (2).
Tir (1) va (2) suyra BB' L(AJK) = BB' L JK = JK//CH = JK = CH =[5 .
Xét AAJK c6 JK*> = AJ? + AK* =5 suyra AAJK vudngtai A.

J5

Goi F 1a trung diém JK khido tacoé AF =JF = FK =~—

Goi N la trung diém BC, xét tam giac vuéng ANF ta co:

5
cosNAF = A _ 2 1 NAF —60°. (AN = AM =5 vi AN/AM va AN = AM).
AN 5 2
. , 1 1 c s § _ S _ 1 )
Vay ta co SAAJKzaAJ.AK =5.1.2=1:SMJK=SMBC.COS6O = wpe =TT

Xét tam giac AMA' vudng tai M ta c6 MAA' = AMF =30° hay AM = A'M .tan30" =

Vay thé tich khéi lang tru1a V = AM .S, . = T.2 3

15
=5

b) Cho hinh chép S.4BCD c6 ddy ABCD 14 hinh binh hanh. Goi M, N lan luot 13 trung diém cua cac
canh 4B, BC.Diém [ thugc doan SA. Biét mit phang (MNI) chia khéi chop S.4ABCD thanh hai phén,

phan chira dinh S ¢6 thé tich bang % lan phan con lai. Tinh ti s6 & = %‘?

A. B. g C.
3

N | —
W | —
Alw



Loi gidi
Chon B

H
Hinh 2

Mit phang (MNI) cét khéi chop theo thiét dién nhu hinh 1. Dat Vg ., =V .

. 1 1 S 1
Taco SAAPM = SABMN ZZSAABC =§SABCD = Si;[:z =§~
d(1,(4BCD)) 14 _ k_
d(S,(4BCD)) 4 k+1°
— Vi apu _ SAAPM d(]’(ABCD)) _ k k

= =V =V
Ve sen Sasen d(S,(ABCD)) 8(k+1) ~ MM 8(k+1)

Do MN//AC=IK //AC = IK //(ABCD)=>d(I;(ABCD))=d (K;(ABCD)).

k
8(k+1)V
Ké IH//SD (H € SD)nhu hinh 2. Taco :
IH AH Al k
SD AD AS k+1
IH _PH _PA AH _PA 2AH 1 2k 3k+1

—_—t— .
ED PD _PD PD PD 34D 3 3(k+1) 3(k+1)

Ma S, ., = SANCQ 2V = VKANCQ =

_ED_IH ID _ 3k :d(E,(ABCD))ZQZ 3k
SD SD ED 3k+1  d(S,(ABCD)) SD 3k+1

SAPQD _2:> VEAPQD _ 27k . 27k

= =V =
Suer 8 Ve 24k+8 0 FT 24k48

13 13
EIKAMNCD — 2_0V A VE.PDC - VI‘APM - VKJVQC = 2_0

27k k k 13
V- V- V=—"
TR(Gk+1)  8(k+1)  8(k+1) 20
27k k13 2
3

2(3k+1) k+1 5




Cau 5( 2 diém) Cho tir dién OABC cb 04,0B,0C d6i mot vudng goc v6i nhau. Ki hiéu S,S,,S,,S, 1an

luot 1a dién tich cac tam giac ABC,0AB,0BC,0CA . Ching minh rang

s? s? s2 3

+ + <=
2 2 2 2 2 2 :

282 +8% 282+8% 282+8° 75

Loi giai

Dit 04 =a,0B=b,0C =c.Goi H la hinh chiéu ciia O xudng AB, a la géc giita (4BC) va

(04B).
. S? 1 . & a’b’ +b’c* +c’a’
Tacd =—F—=tan"a+l=—+—5+I= e
S7 cos’a a b ab
S} 1 a’b’
suy ra = = .
Y 287 +8° 94 a’b’ +b’c* +c’a’ 3a’h’ +bc +Pd’
a’b’
S; b’c? S3 c’a’

Tuong tu ta co = , =
8 287 +8%  a’h*+3b°c’ +c’a’ 257 +S7  a’hP+b’c +3c’a’

212
x=ab

Dit { y =b*c® vabiéu thirc F =

X y z

+ + .
- 3x+y+z x+3y+z x+y+3z
z=c'a

Do F 14 biéu thirc thudn nhat nén ta c6 thé gia st x+ y+z =3. Khi do

X y z
= + + .
2x+3 2y+3 2z+3




X S3x+2

v6i moi x>0 (bién doi twong duong).
2x+3° 25

Dé dang ching minh dugc

Ap dung cho x,y,z ta dugc

Fs3x+2+3y+2+3z+2 :i
25 25 25 5

Dau bang xay ra khi va chikhi x=y=z=1hay a=b=c
BAI TAP
Cho hinh chép SABC, mit phing (P) cit céc tia SA, SB, SC, SM( M la diém thudc mién trong tam

SS4 S,SB S.SC S.SM
+ + =

giac ABC) lan luot tai cac diém A’, B, C’, M. Chirng minh
sS4 SB" SC' SM'

(Sa,Sh, Sc, S lan lwot 12 dién tich cac tam giac MBC, MAC, MAB, ABC)
HUONG DAN:

M la diém thudc mién trong tam giac ABC thi: S, MA+ S,MB+5S. .MC =0 ( chirng minh bai toan
nay). Sau dé ap dung A,B,C,M dong phang



