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Cau 1. (5,0 diém)’ ‘ ,
1. Cho ham s0 y= f(x) ¢6 dao ham f'(x)=(x+1)(x-2),vxeR. Tim cac khoang dong bién, nghich
bién ctia ham s y = f(3—x2).
2. Cho ham s6 y= f(x) c6 dao ham f'(x)= (x-1)(x-2)(x-3),VxeR. Tim tat ca cac gia tri cia tham
sb m déhamsd g(x)=f(x’ —2|x|—14}m) ¢6 ding 9 diém cyc tri.
Cau 2. (4.0 diem).

vae 1 K . 4 _3.2x+1 +18
1. Giai bat phuong trinh sau: logl = iy +1>0.
2

2. Tim tét ca cac gi4 tri ctia tham s m dé ton tai hai cdp sb (x,y) théa man ¢+ —1=e> —(x- 1)2 va
log ., »,, (8y—4x+m—20)=1.
Cau 3. (5.0 diém).

‘

1. Cho hinh chép S.4BCD c6 day ABCD la hinh vuong canh bang 4a, canh S4 vudng goc vdi mit phéng
day. Goc gilta canh SC va mat phing (ABCD) bing 45°, M la trung diém ctia BC, N la diém thudc

canh 4D sao cho DN =a. Tinh theo a thé tich khéi chop S.4ABCD vakhoang cach gifta hai duong thang

SB va MN .
2. Cho khéi chop déu S.4BCD c6 day ABCD 1a hinh vudng canh a,tdm O.Goi I la diém thudc doan SO sao

cho SO =40I , mit phing (MB) vudng goc voi mit phing (SCD) Tinh thé tich cta khdi chép S.ABCD.
Cau 4. (4.0 diém).

4 . < A A ’ 1 § <K \ A A 2 A
1. Tim sb hang tu do trong khai trién bicu thuc f(x)= (1+x+—2j ,x#0, biét n 12 so tu nhién thoa méan h¢
X

‘ thire: 10(Cn+2+C:+2) A:+3

2. Goi S tap hop tit ca cic 5O tu nhién c6 5 chu s6 d6i mot khac nhau va céc chit sé thudc tap horp
\ A= 0,1,2 3,4,5,6, 7} Chon ngau nhién mot s6 thudc S, tinh xac suét dé s do khong c6 hai chi sb 18

nao dimg canh nhau.
Cau 5. (2.0 diem).

2 2

; e ; .2 4
Cho hai so thuc x,y >0 théa mén 1 +E =1. Tim gi4 tri nho nhat cua biéu thic P = ettt A
- 1+2y 1+x

Thi sinh khong dwoc st dung tai liéu va mdy tinh cam tay!
Cdn bo coi thi khong gidi thich gi thém.
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SO GIAO DUC VA PAO TAO HUONG DAN CHAM
LAO CAI ~ Ki THI CHQN HQC SINH GIOI CAP TINH THPT
- - - NAM HQC 2022 - 2023
PE CHINH THUC MON TOAN (THPT)
Ngay thi: 11/02/2023

Thoi gian : 180 phut (Khong ké thoi gian giao de)
(Pap 4n deé thi gom 05 cdu, 07 trang)
A. Phin chung
1. Diém lam tron dén 0,25d.
2. Hoc sinh c6 céach giai khac ma ding van tinh diém binh thudng.

3. Cau 3 hinh hoc khong gian hoc sinh khong vé hinh hodc v& sai ban chit hinh khong chim.

4. Hoc sinh dung céc dinh 1i mang tén nha Toén hoc thi khong can chting minh: Vi du nhu dinh li
Melenaus, Bunhiacopski,....).

5. Cong thirc ti s0 thé tich cua khéi chop tam giac khong can ching minh.

6. Hoc sinh dugc str dung ndi dung kién thirc trong toan bd chuong trinh todn THPT (ching han nhu
phuong phap toa do hoa oxyz).

B. Noi dung.
Cau Pap an Thang
diém
Ciul 5.0 diem
1. Cho ham s6 y=f(x) c6 dao ham f'(x)=(x+1)(x-2),VxeR. Tim céac khoang
ddng bién, nghich bién ctia him sé y = f (3 - xz) : 3.0 diém
Taco y' =-2xf'(3-%"). 0.5d
= 2x(3-x" +1)(3-x" -2) | 0.5d
=—2x(4—x2)(1—x2) 05d
x =0 0.5d
Khido, y' =0 | x==1 .
x=12
Bang xét dau 0.5
z |—oo 2 -1 0 1 2 400
v + 0 - 0 4+ 0 - 0 -t~ 0 -
Ta thay 0.5
Ham s6 ddng bién trén céc khoang (—0;—2); (=1;0) va (1,2).
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Ham s6 nghich bién trén cac khoang (-2;-1);(0;1) va (2;+).

2.Cho ham s6 y = f(x) c6 dao ham f'(x)=(x-1)(x-2)(x-3),VxeR. Tim tat ca cac | 2.0 diém
gid tri ciia tham s6 m @ ham sé g(x)= f(x2 —2|x[—1+m) c6 dung 9 diém cuc tri.
: " 2 4 ; 0.25d
Pé ham sb f(lxl —2|x|—1+m) ¢6 9 diém cy tri thi ham s6 £ (x* ~2x ~1+m) phai ¢
4 diém cuc tri duong.
Xét ham sb h(x)=f(x2—2x—l+m) 0.25d
Tacod i (x)= 2(x—1)f’(x2 —2x—l+m)
x=1 x=1 0.25d
, x*=2x-1+m=1 x*=2x=2-m (1)
H(x)s0e| =
X =2x-1+m=2 " |x¥*-2x=3-m (2)
X =2x-1+m=3 |x¥*-2x=4-m (3)
Pé ham s6 h(x) c6 4 diém cuc tri duong thi phuong trinh (1),(2),(3) 6 téng sb 3 0.25d
nghiém duong phan biét khac 1.
Xétham s6 y = x> —2x trén (0;4%0), 3/ =2x-2=0> x=1. 0.25d
Bang bién thién:
i 0 1 4 O
Y - 0 +
0 400
—1
Pé phuong trinh (1),(2),(3) c6 3 nghiém phan biét khac 1 thi 0.254
THI: 0<2—mem<2.
4—m>0 m<4 0.25d
TH2: {-1<3-m<0&3<m<d4&3<m<4,
2—m<-—1 m>3
Vay m<2 hoidc 3<m<4 0.25d
Ciu 2 4.0 diém
. 4* _3‘2x+l +18 2.0 diém
1.Giai bat phuong trinh sau: log, | ————— [+1>0.
3 27 +1
Rt 0.25d
41-32"" 418 2°-3) +9
bk: 3+1 >0<:>( H]) >0 ding véi moi xeR.
2™ +1 27 +1
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432" +18 432" +18
log | ————— —_—<2

= +1>0 -
27 +1 2" +1

0. 5d

1
2
S 4 32" +18<2.2" 4124 102" +16 <0

0.25d

& (27-2)(2-8) <0 0.5d

&2<2°<8 0.25d

& 1< x<3. Vay tap nghiém cta bt phuong trinh la S =(1;3). 0.25d

Chii y: Néu thi sinh khong lam diéu kién thi triv 0.25d toan . i

2.Tim tét ca cAc gia tri ciia tham s& m dé tdn tai hai cip sb (x, y) thoa man 2.0 diém

e +y —1=e" —(x—l)2 valog, . (8y—4x+m-20)=1

Xét e +y* —1=> ~(x-1) @ +x} =¥ £2x-y? 0254

Xéthamsd f(f)=e' +1 v6i teR

Tacé f'(f)=e +1>0,VicR. 0d

Suyra: e +x’=e¥ +2x— ) & x’ =2x- )’ & (x—l)2 +y* =1 la phuong trinh 0.25d

dudng tron (C,)tam 7, (1;0), ban kinh R =1.

Xét log. . (8y—4x+m—20)=1< (x+2) +(y—4) =m-1 sd

Dé ton tai cap sb (x,y) thi m-1>20<m=>1.

Khi d6 phuong trinh d cho l1a phuong trinh duong tron (C,)tdm 7, (=2;4), ban kinh 0.25d

R, =Jm-1

Do d6 dé ton tai 2 cap sb (x,) thi (C,) cét (C,) tai hai diém phan biét 0.25d

S|R~R|<IL <R +R, ©|1—JE| <S5<l+vm-1.

- {—4 <Jm-1<6 0.25d

Jm-1>4

< 17<m<37.Vay 17 <m <37 théa min yéu cau bai toan. 0.25d
Ciu 3 ‘ 5.0 diém

1. Cho hinh choép S.4BCD c6 day ABCD la hinh vudng canh bang 4a, canh SA4 3.0 diem

vudng géc v6i mit phing day. Goc giita canh SC va mit phing (ABCD) béng 45°,
M la trung diém cia BC, N la diém thudc canh 4D sao cho DN =ga. Tinh theo «a
the tich khoi chép S.4BCD va khoang céach giira hai duong thing SB va MN .
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Ta c6S4 L (ABCD) = AC 1a hinh chiéu ctia SC trén mit phing (4BCD). Suy ra 0.25d
goc gitta canh SC va mit phang (4BCD) 1a géc SCA = 45°
Tam gidc ABC vudng tai B, theo dinh ly Pytago ta co: 0.25d
AC? = AB® + BC? =32a* => AC = 4a\2 => SA= AC.tan45° = 4a2
S ssep =4ada=16a’ 0.25d

3 0.25d4
=3l b, = %.16a2 Aa\2 = 64a3\/§ (dvtt)
* Goi E la trung diém cua doan 4D, F latrung diém cia 4E 0.5d
d(N,(SBF)) NF _ ,
d(4,(SBF)) AF
Theo gia thiét S4 L (ABCD) va ABCD hinh vubéng nén SABF la t& dién c6| 0.25d
SAB = SAF = BAF =90°
Goi d =d(4,(SBF)) 0.5d
Tacé%: 12+ 12+ 12: 12+i2+ 1 2=352:>d=4am

' AB' AP AS' (4a) @ (4e(3) 324 35
= BF//MN nén MN//(SBF) 0.5d
Do d6 d(MN,SB) =d(MN,(SBF))=d(N,(SBF)) = 2d(A4,(SBF))
0.25d
=> d(N,(SBF))= 8470 . VAy d(MN,SB)= 8a/70 .
35 35

2. Cho khéi chép déu S.4BCD co ddy ABCD la hinh vuéng canh a,tim O. Goi I la diém | 2.0 diém

thugc doan SO sao cho SO=40I, mit phing ([AB) vudng gbéc v6i mit phiang (SCD).
Tinh thé tich cua khdi chop S.ABCD.
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Goi P la giao diém ctia SC va IA, Q Ia giao diém cua SD va IB. 0,25d
Khi d6 (14B) =(ABPQ)
Goi M, N lan luot la trung diém ctia AB va CD, E la giao ciia SN va MI suy ra E thudc
PQ
Taco PQ//AB//CD.
Tam gidc SCD can tai Snén SN LCD = SN 1 PQ
((4BPQ) L(SCD) 0,25d
ABPQ)N(SCD) = P
Tac()<( 0) ( ) Q:>SNJ_(ABPQ):>SN_LAﬂ€
SN c (SCD)
SN LPQ
Xét tam gidc SMN can tai S c6 hai duong cao SO, ME 0,25@
Qua O dyng duong thing song song véi ME cit SN tai J.
Xét tam giac SOJ ¢6 IE//OJ = Al S o :ﬂzl.
"SJ 4 SE 3
Xét tam giac MNE c6 OJ la dudng trung binh suy ra J 1a trung diém EN 0,254
NE 2IE 2 SE 3
Dodd —=——=—>—==
SE SE 3 SN 5
2od
Tac6 ASEI ~ ASON (g. ):>SE 1 0
SO SN
0.25d
< SESN =S1.50 < %SN2 = %SO2 & 4SN? =580°
Ta lai c6 SN* =SO* +ON” suyra 0.25d
<:>4(SO2 +ON2)=5SO2 <& SO=20N=MN=AD=a
2 . 1 a 0.25d
Suy ra thé tich khoi chép S.ABCD la: V' = ESO‘SABCD =—
Ciu 4 4.0 diém
2.0 diém

. ol wEk g 1Y g .
1.Tim s0 hang tu do trong khai trién biéu thirc f(x)= (1 +x+—2) ,x#0, biét n 1a so tu
X

nhién thoa man hé thac: 10( C, +C§+2) A .
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X n Lk T,k
Ap dung cong thie Cf =CF L +CE
Ta c6 C:,+Ct =C"

n+2 n+2 T “n+3

0.25d

. (n+3)! =(n+3)!
6!(n=3)! " (n-1)!

Do d6 10C?; = 4',, <10

0.25d

< (n-1)(n-2)=72

0.25d

=10 (&
@[n (m) n=10

=
n=-7 (Loai)

0.25d

Véi , ta ¢6 khai trién

f(x)=(1+x+i2j —(iz+ 1+x) ZC,’;( J _ (1+x)k
x

X

S k 1 o a i i k i 2k+i-20
Sa(L) Fav-3scar
k=0 i=0

k=0 i=0

0.25d

Vi s6 hang can tim 1a s6 hang tu do, nén ta co:
2k+i-20=0
0<i<k<10 :>(i;k)e{(0;10);(2;9);(4;8);(6;7)}.
i,keN

0.5d

86 hang tw do bing: CLCI +C2C) +CLCE +CSCT.

0.25d

2. Goi S tap hop tat ca cac sb tu nhién c6 5 chir s6 d6i mot khac nhau va cac chir
s6 thudc tdp hop 4= {0,1,2,3, 4,5,6,7} . Chon ngau nhién mdt s6 thudc S, tinh xéc
suat dé s6 d6 khong c6 hai chit sb 1¢ nao dung canh nhau.

2.0 diém

Goi n=abcde 1a so ty nhién ¢6 5 chit so d6i mdt khac nhau.
Chon so a c¢6 7 cach (a khac 0).
Chon céc s con lai 6 4, céch.

Do d6 n(Q)=7.4¢ = 5880.

0.25d

Truong hop 1. Trong n c6 ding 1 chir so 1é:
e Chon mot chit sb 1é dé dwa vao n, c6 4 céch.
e Chon 4 chit s6 chén tir céc chir s6 0,2,4,6, c6 C; cach.
. Xep 5 sb dd chon vao 5 vitri, c6 4.4!=96 cach. (s6 0khong thé dung vi tri

) dau). ,
Ap dung quy tic nhén ta c6 4.96 =384 so.

0.5d

Truwong hop 2. Trong n c6 ding 2 chix s0 lé:
Tinh ca truong hop so0 0 dung dau
e Chon 2 chir sb 1& dé dua vao n, c6 C} céch.
e Chon 3 chit s chin tir cac chir s 0,2,4,6,c6 C? céch.
e Xép 3 s6 chin thanh mot day, tao ra 4 khoang tréng va xép 2 chir sb 1é vira chon
vao 2 trong 4 khoang tréng do, c6 31.4;.
Ap dung quy téc nhan ta ¢6 C2.C;.31.42 =1728 céch.

0.25d

Trong céc sd vira tao, c6 C2.C2.21.4% =216 sé 0 ding dau.
Vay ¢6 1728-216 =1512 sb.

0.25d

Trudong hop 3. Trong » c6 diing 3 chir s6 1¢:

0.25d
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e Chon 3 chif so 1é dé dua vao n, c6 C; cach. Xép vi tri 3 s6 1é vira chon ¢6 3!
cach.
e Chon 2 chir s6 chén tir c4c chit s6 0,2,4,6,c6 C? cach.

e Xeép 2 vao giira cac so lé 2! cach.

Vay ¢ C;.31.C2.2!=288 sb.

Ap dung quy tic cong, ta dugc n(4)=384+1512+288=2184. 0.25d

. _ A 0.25d
Viy xdc suat cua bién ¢o 4 1a P(A)—n() A6k 13

n(Q) 7.4° 25
Chii y: Néu bai lam ciia thi sinh sai & trwdng hep nao thi chi trir diém & truong hop
do
- s : ; 2.0 dié
€5 | Cho hai sé thye x,y >0 thoa man -+ 2 = 1. Tim gi4 trj nho nhét cia bidu thirc Jidicon
Yy X
2 2
o +4y.
142y 1+x
2 0.25d
Taco : l+3=1@x+2y=xysl[x+2y) (1)

y X 2 2
<:>(x+2y)2—8(x+2y)20<:>(x+2y)(x+2y—8)20 0.25d
Vi x,y>0suyra x+2y>8

Theo bét dang thirc Schwarz ta ¢6 0.25d

‘ 2 2 2y) +2y)
__¥ 4 _ 3 +(y)2(x ) (2).
1+2y 1+x 142y 1+x  2+(x+2y)
bt u=x+2y=>u=8. 0.25d
2
Tir (2) tacé P> =2 u>s
) flu)=—
u+4
f'(w)== +4”=( ) ovuss
(u+2)"  (u+2)
32 0.25d
= min f (u)= /(8 )=?
Viy P22 = Minp =32 0'25d
5 5
0.25d
x=2y

khi u=8={x+2y=8

x 2y
1+2y 1+x
x=2y \ 0.25d
S qx=8-2y @{x—
y=2

(8-2y)" +8-2y=2y+4y?
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