CUM TRUONG THPT PE THI THU HSG NAM 2021-2022
MON TOAN
Thoi gian: 150 phat

Cau 1. (3 diém) Tim tat ca cac gié tri thuc cua tham sé6 m dé ham sb
y = x* —3mx* —9m*x nghich bién trén khoang (0;1).
Cau 2. (3 diém) Cho phuong trinh:

sin3x+25inx+3=(20053x+m)«/2cos3x+m—2 +2C08* X +Cos* X +m.

Tim m dé phuong trinh trén c6 dung 1 nghiém x e [O;%Tj ?

Cau 3. (3 diém) Giai hé phuong trinh
x+1+\j(x+1)(y—2)+x+5:2y+4/y—2
B (x,yed)
OB _ () g)(yx1-3)

X° —AX+7
Cau 4. (3 diém) Trong cudc thi van nghé do doan thanh nién truong THPT A t6 chic vao
thang 11 nam 2021 vai thé 1é mdi 1op tham gia mot tiét muc bai 1 video tu quay. Két qua
c6 12 tiét muc dat giai trong d6: co 4 tiét muc Iop 12, ¢6 5 tiét muc khéi 11 va 3 tiét
muc khéi 10. Ban té chac chon ngau nhién 5 tiét muc phat biéu dién chao ming ngay 20
thang 11 (khong tinh tha ty biéu dién). Tinh xac suat sao cho khdi nao ciing ¢o tiét muc
duoc biéu dién trong d6 co it nhat 2 tiét myc cua khdi 12.
CAu 5. (3 diém) Cho ti dién ABCD c¢6 AB=CD=a. Goi M,N lan luot 13 trung diém

a’\3

cia AD, BC. Biét V., ST va d(AB,CD)=a. Tinh do dai MN

Cau 6. (3 diém) Cho hinh chop S.ABCD c¢6 day ABCD I hinh binh hanh. Biém M di

dong trén canh SC, dat II\\/I/I—S: k. Mat phang qua A, M song song véi BD cit SB, SD

theo thir tu tai N, P. Tim k dé thé tich khdi chép C.APMN 16n nhat.

Cau 7. (2 diém) Cho a,b,c 1a sé duong thoa man a? +b*+c? =1. Tim gié tri Ion nhét cua
A=(1+2a)(1+2bc)

Hét.



Cau

Hwéng dan cham

3 3
0>

Céau 3
diém

Tim tht ca cac gia tri thuc ciia tham s m dé ham s§ y = x* —3mx® —9m?x nghich bién trén

Loi giai

khoang (0;1).

Céach 1:
Tap xac dinh D =101 .

X=-m

C6 y'=3x"—6mx—9m?; y'=0<:{ :
X=3m

+) Truong hop 1: -m=3m<m=0

Tacd y'=3x*>0,Vxell , suyraham sé ddng bién trén 1 . Do d6 loai m=0.

+) Truong hop 2: - m<3m< m>0

Ta c6 bang xét diu y' nhu sau:

-+00

Ham s6 nghich bién trén (0;1) khi va chi khi
m=0

-m<0<1<3m< 1om>—.,
m2=—

+) Truong hop 3: -m>3m<m<0

Ta c6 bang xét diu y' nhu sau:

—o0 3m —-m

+00

+ 0 - 0

Ham sé nghich bién trén (0;1) khi va chi khi

m<0
3m£0<1£—mc>{ < m<-1.
m<-1

. 1
Keét luan ng hoic m<-1.

Céch 2:

Tap xac dinh D =101 .
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Co y'=3x"—6mx—9m*; A'=36m’>0,vm.

Truong hop 1: A'=0<m=0.

Taco y'=3x>>0,Vxell , suyraham sé ddng biéntrén 0 . Do d6 loai m=0.
Truong hop 2: A'>0< m=0.

. o - XX =2m
Khi dé y' c6 hai nghiém phan biét x;, X, (X, <X, ). Taco:
XX, =—=3m

Bang xét dau

Ham sé nghich bién trén (0;1) khi va chi khi X, <0<1<X,.

XX, <0 XX, <0

Tacd: x <0<1<
aco- % =0< X2Q{(Xi—l)(xz—l)SOQ{XiXZ—(Xl+XZ)+lSO

m=0 <1
-3m? <0 m< -1 ms-
= o 1.
-3m?-2m+1<0 1 m>=
mzé 3

. 1
Keét luan ng hoic m<—1.

Cho phuong trinh:

sin®x + 2sinx + 3= (2cos3x + m)\/2cos3x +m- 2+ 2cos’x + cos’x + m Tim

r

.2p

3

+?

M dé phuong trinh trén c6 dang 1 nghiém x 1

Qf-I-1©

OO

Loi giai
Ta co:

sin®x + sin?x + 2sinx = (\/2c053x +m- 2)3 + (2cos3x +m- 2)+ 2\2cos? x + m - 2(1)
xéthamss f(t)=t>+t°+ 2t c6 f¢t)=6t>+ 2+ 2> 0"t T ; , nenhamss f (t)
ddng bién trén | .

Bai vay:
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(1)U f(sinx)= f( 2cos’X + m - 2)

U sinx = y2cos*x + m - 2 (2)

(2) U sin®x = 2cos®x + m - 2

U - 2c0s°x - cos’x + 3=m (3)
- — B 5 5 3 2 —
batt = cosx, phuong trinh (3) trothanh - 2t°- t°- 1=m (4)
. _ ® 1 U
Ta thay, véi moi t é— Elg thi phuong trinh COSX = t cho ta mét nghiém
u
A 0
X1 % —p:
¢ 3%
. . @1 U
Xéthamsé g(t)=- 2°- t>+ 3 vsit % 1
23
=0
Taco git)= - 6t°- 2t, get)= 00U ¢ 1.
i3
Ta c6 bang bién thién
1 1
¢ _E _5 0 1
g't) - 0 + 0 -
3 3
£(7) \ / \
80
27 0
. . L€ 2p§
Do d6, dé phuong trinh da cho c6 diing 1 nghiém x I g); ?E diéu kién can va
S o
L' 1
du 1a phuong trinh (4) c6 dung mot nghiém t 1 é— —;1u
2§

OO
—
OO ¢
i

[ o e ]
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Cau 3, Giai h¢ phuong trinh

\/x+1+\/(x+1)(y—2)+x+5:2y+\ij2 (1)

(x=8)(y+1) (xyel)

(213 (2)

X2 —4x+7
Loi giai
{xz-l
DK:
y>2

Phuong trinh (1): < (Vx+1-/y=2)+(x+1)(y—2) ~(y—2)+x+1-(y-2)=0
@(Jx+1—Jy—2)+Jy—2(Jx+1—Jy—2)+(\/x+1—\/y—2)(\/x+1+\jy—Z):O

& (V-7 =2)(1+2y=2 + 1) =0
@JE:JyTZQ y=X+3

g ‘ ‘ (x—8)(x+4)
Véi y = X+ 3 thay vao phuong trinh (2) m—(XJrl)(*/XJrl—B)(*)

Vi /X+1+3>0 nén nhan 2 vé véi VX +1+3 cua phuong trinh (*) ta ¢6

(x—8)(x+4)(Vx+1+3)

x> —4X+7

=(x+1)(x-8)

Xx—-8=0

Tl (x+4) (Vi1 43) = (x+1) (¢ 4%+ 7)(3)
(3) < (x+1+3)(Vx+1+3) = (x-2+3)((x-2)" +3]
Xéthamsé f(t)=(t+3)(t*+3),tell

Taco f'(t)=3(t +1)2 >0,Vt e nénham s dong bién trén I ma

f( x+1): f(x-2) = Vx+1=x-2

_5+\/13
x>2 x> 2 =
= = =
X+1=x>—4x+4 x> -5x+3=0 5—\/13(|)
X=—"
2

Vi X, <X, nén X1=5+;E;X2=8 va y1=11+2\E- y, =11
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au

w >~ 0

Trong cudc thi vin nghé do doan thanh nién trudng THPT X t6 chic vao thang 11
nam 2021 véi thé 1& mdi I6p tham gia mot tiét muc bai 1 video . Két qua c6 12 tiét muc
dat giai trong d6: co 4 tiét muc I6p 12, c6 5 tiét myc khéi 11 va 3 tiét muc khéi 10.
Ban t6 chirc chon ngau nhién 5 tiét myc biéu dién chao ming ngay 20 thang 11

di€  |(khong tinh tht tw biéu didn). Tinh x4c suét sao cho khéi ndo ciing c6 tiét muc duwoc
m  biéu dién trong d6 c6 it nhat 2 tiét muc cua khdi 12.
Loi gidi
Goi khong gian mau cua phép chon ngau nhién 1a Q
S6 phan tir ciia khong gian mau la n(Q) =Cp, =792 0,5
Goi A 1abién cé: ““Chon 5 tiét muc sao cho khdi nao ciing c6 tiét muc duogc biéu dién trong
d6 co it nhat 2 tiét muc cua khéi 1277 0,5
Chi ¢ 3 kha ning xay ra thuan lgi cho bién cé A Ia:
+ 2 tiét muc khdi 12, 2 tiét muc khéi 10, 1 tiét muc khdi 11 05
+ 2 tiét muc khdi 12, 1 tiét muc khéi 10, 2 tiét muc khoi 11 0’5
+ 3 tiét muc khdi 12, 1 tiét muc khéi 10, 1 tiét muc khéi 11 !
S& két qua thuan loi cho bién ¢ A 13 n(A)=CZC2.CE+ C2.CLC2 +C3.CLCE =330 82
Xac suat can tim [a P(A) _30 =£.
792 12
cay | Chotwdién ABCD c6 AB = CD = a.Goi M,N lan luot 1a trung diém cua AD, BC .
o 3
3 BiétV, = 2’3 vad (AB,CD)= a. Tinh d dai MN
diém 12
4
M
B D
N E
C .
Goi P, Q, E lan lugt 14 trung diém cia AC , BD, CD . Tacl tir giac MQNP 12 | 0,5
< . . 1 a’\3
hinh thoi canh %.Ta chung minh dugc VCDMQNP = EVABCD = 2—:{_
Mit khac:
_ 1 a3 _ a3 a3 a3 0,5
VC.PNE B VD.QME B gVABCD B 2 b VE.MQNP o 24 - 2. 96 B 48




Vi AB, CD chéo nhauva d (AB,CD)= a nén d (CD,(MQNP))= % (that vay,

0,5
goi D la duong vudng gbc chung cia AB ,CD thi D (MQNP) vi
DA NP, D~ NQ).
a J_ 1 1a
Suyra ===V o = 50 (D, (MQNP))S 0\ = 35 Suow 0,5
a*v3
b SMQNP - 8
0,5
2
U MQ.NQ.sinNQP = a fb SinNQP = ?
&QP— 60° b MN =%
0,5
&QP 120° b MN = {
cau [Chohinhchép S.ABCD co day ABCD 1a hinh binh hanh. Biém M di dong trén canh
: MC , .
g' SC, dat M_S: k. Mat phang qua A, M songsong véi BD cat SB, SD theo thir ty
diém | t3i N,P . Thé tich khéi chép C.APMN I6n nhét khi
Loi giai
Goi O latam hinh binh hanh ABCD; I 1a giao diém cua SO va NP. 0,5
SC SM CM
Taco =1+k.
SM  SM SM
AM < (ANMP) 0,5
Do < BD//(ANMP) = NP/ /BD.

(SBD)N(ANMP) = NP

Ap dung dinh ly Menelayut cho tam giac SOC va 3 diém A,I, M thing hang, ta duoc




AO MC IS IS _2_ SO _k+2
= —=—=— :

AC MS 10 0 ksl 2
Vi NP//BDnen o2 = SD _SO _k+2
SP Sl 2

Theo cdng thirc ty 1¢ thé tich

SA SD SC SB 2+k 2+k

SR 9D 5L 9By 14K+
Vo _sAtsptsm s T o FAHKTTT 0 (24k)2
Vs agco 4%&2& 42Lk 14k 2+k (2-|-k)2
SA"SP 'SM SN 2 KT ake)
2 2VS.ABCD

:m = Vs apun = (1+k)(2+k)'

2V 2V 2V
Vi —kV —k S.ABCD __ _ | s.ABCD _ _ “4-Vs.ABCD
C.APMN S-APMN (1+k)(2+k) k? +3k +2 k+§+3

2VS.ABCD _ 2VS.ABCD

2 /k.i+3 22+3

2V 2
\V =_SABD k=" k=4+2.
c.Apmn MaX = Z\E+3 K \/_

<
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Cau7

diém

Cho a,b,c 1as6 duong thoa madn a® + b® + ¢ = 1. Tim gi tri 16n nhit cua
A= (1+2a)(1+ 20c)

Phan tich

R6 rang ta s& danh gia biéu thuc A dé lam xuat hién a? + b? + ¢2.
a2

Trudc tién ta s& danh gia a quaa® bsia?+ m23 2mab 2a £ —+ m (v6im > 0)
m

Do b,c binh dang nén dy doan d4u bang A dat gia tri nho nhat khi b = ¢ nén ta danh gia

2 0 .
2bc £ b2+ c?.Suyra A £ ga—+ m + 13(1+ b® + c¢?)= B . Tiép tuc ta s& sir dung
o

ax +y ¢
2

BDT cosi dudi dang Xy £ é laxuét hién a® + b? + ¢? nén ta s& tach nhu sau

[SURE IOm

2 2
_—(a +m?+m)(1+b*+c?)£ 1§(a+m+m) (1+b+c)(.)
2 ]

Suyra A £ ﬁ(mzﬂL m + 2)2

Diubingxayrakhia = m,b=ca*+ m?2+m =1+Db*+c>vaa®+b*+c? = 1.




2 C .
Tudaytaco m = 5 Do d6 ta c6 101 giai nhu sau:
Loi gidi

2
ApdungBBTcésitacéa2+g3 %ab 2a £ 3%+§vé2bc£ b? + c?

&3> 2 .0
SuyraA £ §—+ —+ 1Hb*+c2+ 1
Y ;"3 i )
Ap dung BDT cbsi ta c6
2.2 9 3z 100
— + 2+ 1Hb*+c?+1)= Z6a’+ —Hb*+c*+ 1
éZ 3 éi ) 2§ 9;%( )
.2
e, 10 2 2 %
£§a+§+b+c+1$:%
2 2 = 27
7}

Suyra A £ % , dang thiic xay ra khi va chi khi

2
a:_
3 a_2
b=c R -3
vl 3
a2+E:b2+c2+1 ¥b=c: el
18
az+b’+c?t=1

Vay maxA = 98 khi va chi khi a = Evab: c = E
27 3 18
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