SO GIAO DUC VA PAO TAO KY THI CHQN HQC SINH GIOI CAP TINH
TINH TIEN GIANG TRUNG HQC PHO THONG
Nim hoc 2022-2023

PE THI CHINH THUC

Mén: TOAN

Thoi gian: 180 phut (khdng ké thoi gian giao dé)
Ngay thi: 03/3/2023

(Pé thi c¢é 2 trang, gom 6 bai)

Bai 1: (5,0 diém)

a) Cho ham s y = %f —%(Zm +3)x% + (m2 +3m+ 2)x +1, trong &6 m 1a tham
s6 thuc. Tim tat ca cac gia tri nguyén ctia tham so m € (—2023;2023) sao cho ham sd
da cho dong bién trén khoang (0;2).

x+2

b) Cho ham so y= [ e d6 thi (C). Tim trén (C) hai diem A(x,;y,),

x f—
B(x,;y,) sao cho x, <1<x, va khoang cach giita hai diém 4, B 13 ngan nhat.

Bai 2: (4,0 diém)
4cos[ﬂ—x)+2sin(ﬁ—2xj—l
6 6 ~0
\/cosx '
2y’ +y :(3—2x)\/1—x

y—~x+4=x>+9x+19

a) Giai phuong trinh

b) Giai h¢ phuong trinh { , trong d6 x,yeR.

Bai 3: (2,0 diém)

Cho tap X ={1;2;3; 4;5;6;7;8; 9}. Co bao nhiéu s6 tu nhién c6 nam chir sb do6i
mot khac nhau, cac chit s6 thudc tdp X va khong co6 hai chir s6 lién tiép nao cung 1¢?
Bai 4: (4,0 diém)

a) Cho hai s6 thuc x, y >1 thay doi thoa man x* + y* = 4. Tim gid tri 10n nhét va
gi4 trj nho nhét cua biéu thie M = 2(x3 + y3)— (x+).

u =2

b) Cho day sé (u,) x4c dinh boi { 1

.. Tinh gié1 han
u,,=u,+2n+1,vneN

.u
lim—=.
n
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Bai 5: (3,0 diém)

Cho hinh chép S.ABCD c6 ddy ABCD 1a hinh vudng canh bang 1, canh bén SA4
vudng goc voi mat phang (ABCD) va khoang cach giira hai duong thang BD va SC

br?mg % Goi M 1a diém di dong trén doan CB va N 1a diém di dong trén doan CD

sao cho MAN =60°. Tinh d0 dai canh SA4 va tim gia tri nho nhat cua thé tich khéi chop
S.AMN .
Bai 6: (2,0 diém)
Trong mit phang toa do Oxy, cho tam gidc ABC ndi tiép dudng tron tdm 7 . Biét
. 2 11 2 4 22 X
rang diém E (E’E) la trung diém canh AB, H (—g,?J 1a hinh chiéu vuong goc cta

diém A trén duong thaing CI va duong thing BC c6 phuong trinh 1a x+ y—4=0.
Tim toa do cac dinh ctua tam giac ABC.

------------------------------------------------- 12—
Thi sinh khong dwoc siv dung tai liéu va mdy tinh cam tay.
Can bg coi thi khong gidi thich gi thém.

...................................
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SO GIAO DUC VADAO TAO  KY THI CHON HQC SINH GIOI CAP TINH
TINH TIEN GIANG TRUNG HQC PHO THONG

— Nim hoc 2022-2023
‘ PAP AN :
PE THI CHINH THUC Mon: TOAN

Ngay thi: 03/3/2023
(Ddp dn gom ¢ 06 trang)

Bai Noi dung Piém
(52) a) Cho ham s6 y = %x3 —%(2m +3)x2 +(m2 +3m+ 2)x+1, trong d6 m 13 tham s thyc. Tim tat
ca cac gia tri nguyén cia tham sd m e (—2023;2023) sao cho ham sb di cho dong bién trén 2,5
khoang (0;2).
Tacod y' =x>—(2m+3)x+m’ +3m+2; y' =0 x=m+l
4 Y x=m+2 0,5
Bang bién thién:
il P m+1 m+ 2 +00
Y + 0 - 0 +
+o0 0,5
Yy / \ /
00
\ 12 . X - \ £ aX A A . 2<m+1
Duya vao bang bién thién suy ra ham so6 dong bién trén khoang (0; 2) < <0 0,5
m+2<
m21
Tlm<’ 05
Vay me {—2022; —2021;...;—2} U {1; 2;...;2022} 0,5
b) Cho ham s6 y = x+? c6 d6 thi (C). Tim trén (C) hai diém A(x,;y,),B(x,;,) sao cho 25
X - ’
x, <1< x, va khoang cach giita hai diém 4, B 1a ngin nhat.
bat a=x,-1,b=1-x,.Tacod a,b>0 va A[a+l;1+ij,3(l—b;l—%} 0,5
a
2
ABz=(a+b)2+ i+é 24ab+ﬁ 0,5
a b ab
36
>2,[4ab. =" =24 = AB>246. 0,5
a
a=b>0
DAu “=" xay ra & 36 >a=b= V3. 0,5
4ab =—
ab
Vay mindB =26 khi va chikhi A(1++/3;1+3),B(1-+3;1-43). 0,5
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2
4d) 4.cos(76r—xj+2.sin(76[—2xj—l 5
a) Giai phuong trinh =0.
\Jcosx
Diéu kién cosx >0
Phuong trinh & 4 ﬁcosxntlsinx +2 lcos2x—£sin2x =1. 0,5
2 2 2 2
& 2(\/§cosx+sinx)+(cost—\/§sin2x) -l \/5(2cosx—sin2x)+2sinx+cos2x—1 =0 0
)5
= 2«/§cosx(l—sinx)+2sinx—2sin2 x=0< (1—sinx)(2\/§cosx+25inx) =0.
T
sinx=1 x=3+k27r
= S (keZ). 0,5
tan x = —/3 x:—£+k7r
3
So sanh véi diéu kién ta duoc nghiém cua phuong trinh 1a x = —% +k2n, kel. 0,5
2y" +y=(3-2x)J1-x
b) Giai hé phuong trinh rry ( ) , trong d6 x,yeR. 2
y—x+4=x"+9x+19
Piéu kién -4 < x<1.
Phuong trinh thtt nhét trong dwong voi: 2)° +y =2(1-x)vJ1-x ++1-x .(*) 0.5
Xéthamsd f(t) =2t +1, véi t e R.Khido (¥) thanh f(y)=f(I1-x).
Taco f'(1)=6:"+1>0,VieR.
) = 0,5
Do d6é f dongbieéntrén R nénsuyra y=+/1—x.
Thé y =+/1—x vao phuong trinh thir hai ta dugc:
Vi—x —x+4 =2 +9x+19 & (V1-x =2) - (Vr+4-1) = x* +9x+18 0.5
-3—-x x+3 -1 1 ’
= — =(x+3)(x+6) < x=-3 hodc — =x+6.(**
Vi=x+2 x+4+1 (x+3)( ) CoVI=x+2 Nx+4+1 (**)
Vi -4<x<1 nén VT (**)<0<x+6.Do dd (**) vd nghiém.
0,5
Vay tdp nghiém cta hé phuong trinh 1a § = {(—3; 2)}
3 | Chotap X ={1;2;3;4;5;6;7;8;9}. C6 bao nhiéu s6 tw nhién c6 ndm chir s6 d6i mot khac nhau, )
(2d) céc chit s6 thudc tdp X va khong c6 hai chir s6 lién tiép ndo cuing 16?2
Xét cac s@ tu nhién c6 nam chfg: sO do61 mot khac phau, cac chir §6 tl}u(f)c tap X . ,
Vi mot sO tu nhién c6 5 chir so 1€ hoac 4 chir s 1€ va 1 chir sO chan luon ludén c6 hai chir so 1é
dung canh nhau nén ta chi xét cac trudong hop sau:
TH1: SO tu nhién ¢o6 1 chﬁ: so0 1é va 4 chir so0 chan khac nhau. ’ ’ 05
Trong truong hop nay so dugc tao thanh ludn ludn khong co6 hai chir so lién tiép nao cung 1é. ’
Co C51 cach chon chit s6 1¢ va 1 cach chon 4 chir sb chdn khac nhau. Sau d6 hoan vi cac chir sb
nay tao dugc 5! s6. Do d6 truong hop nay co C..5!=600 s0.
TH2: S6 tu nhién c¢6 3 chir s6 1¢ khac nhau va 2 chit s6 chin khac nhau.
Trong truong hop nay dé s6 dugce tao thanh khong c6 hai chir s6 lién ti€p nao cung lé thi vi tri 0,5

cic chit s6 phai 1a: 1é - chin - 1¢ - chan - 1&.
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Co Af cach chon 2 chir s6 chan khac nhau, c6 AS3 cach chon 3 chit s0 1¢ khac nhau sap xép

vao vi tri nhu trén. Do d6 trudng hop nay c6 4247 =720 sb.

TH3: S6 tw nhién c6 2 chir s6 1é khac nhau va 3 chit s6 chin khéc nhau.

Cach 1: Trong trudng hop nay dé s6 duogc tao thanh khong c6 hai chit sé lién tiép nao cung 1é
thi vi tri cac chit s6 nhu sau:

+ Chan - 1¢ - chén - 1é - chan;

+ Chan - 1 - chan - chén - 1¢;

+ Chan - chan - 1& - chan - 1¢&;

+ Lé - chan - 1é - chan - chan;

+Lé - chin - chén - 1& - chan; 0,5
+Lé - chan - chan - chan - 1.
C6 A; cach chon 3 chir s6 chan khac nhau, c6 A2 cach chon 2 chit s6 1é khac nhau sip xép
vao mdi vi tri nhu trén. Do d6 truong hop nay co 6.4;.42 = 2880 sb.
Cach 2: Xep 3 s6 chin thanh hang ngang, gitra va hai dau cac s0 chdn nay c6 4 chd tréng. Ta
xép 2 s61& vao 4 chd tréng nay tao duoc s tu nhién thoa yéu cau bai toan.
Do d6 c6 C;.4;.42 = 2880 s6.
Vay s tat ca cac s6 ty nhién can tim 13: 600 + 720+ 2880 = 4200 s. 0,5
4 | a) Cho hai sb thuc x, y >1 thay dbi thoa man x” + y* =4. Tim gi4 trj 16n nhat va gia tri nhod
. " 2
(49 | | hét ctia bidu thire M = 2(x3 +y3)—(x+y).
y . 2 §*-4
bat S=x+y,P=xy. Taco: S=x+y=>2; S"-2P=4=P= .
S*-4

(x-1)(y-1)20=> P-S+120= ~S+120= S 21+43. 0,5
Vi §?>4P nén §?>25°-8 = 5 <8 = §<22.
Vay 1+4/3 <S <242,
Ta co: M =2(S°—3PS)—S§ =25 -38(5* —4)-S =-S5’ +115.
Pat f(S)=—-S>+115, véi 1+4/3 < S <2V2. 0,5
Taco: f'(S)=-38"+11<0,vS [ 1++/3;242 .
Do d6 f nghich bién trén doan [1 +4/3; 2\/5]
Suy ra f(2\/§)§f(S)sf(1+\/§>,VSe[1+\/§;2\/ﬂ. 0,5
Hay 672 < £($)<1+5V3,vS e[ 1443242 |.
Vay minM =62 < {5:2\/5@ x=y=+/2.

R 0,5

S=1++3 x=1 =
maxM =1+5\3 & B hoic | V3
P=y3  y=V3 y=1
Ghi chi: Néu HS ¢6 cach giai khac, chi tim dugc GTLN hoac GTNN cua M thi dugc 1,0 diém.
: . =2 . .u
b) Cho day so (un) xac dinh béi: , - Tim giéi han lim—-. 2
u,,=u,+2n+1,Vne N 2"
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u,—u, =2(n—1)+1
-u, , =2(n—2)+1

n—1

Ta co:
0,5
u, —u, =2.1+1
Cong tat ca cac dang thiic trén vé theo vé ta dugc: u, —u, = 2(1 +2+...+(n —1)) +(n-1).
. (n—l)n ) 5 .
Vi 1+2+...+(n—1):T nén u, =(n—-1)n+n+l=n’+1VneN. 0,5
! -1)(n-2
Taco: 2" =C' +C 4+ CP 4.4+ C' >C =— " n(n=1=2) sy
31(n-3)! 6
- 0,5
Suy ra: O<u—"<36(n—:),Vn23.
2" n-=3n"+2n
6" +1) 6[1+13] u
Vi lim——— 2 = lim—"% "2 — 0 nén lim== =0, 0,5
n’ —3n° +2n 13,2 2"
2
n n
5 | Cho hinh chép S.ABCD c¢6 ddy ABCD 1a hinh vudng canh bang 1, canh bén S4 vudng gbc
(3d) : : .
v&i mit phang (ABCD) va khoang cach giita hai duong thang BD va SC bang % Goi M 3
1a diém di dong trén doan CB va N la diém di dong trén doan CD sao cho MAN = 60°. Tinh
dd dai canh SA4 va tim gid tri nho nhat cia thé tich khoi chop S.AMN .
0,5
Goi O la tam hinh vudong ABCD. V& OH L SC.
Tacd BD L AC,BD 1 SA(do SA L(ABCD)> BD).Ma AC,SC la hai dudng thing cit nhau
ndm trong mit phang (S4C) nén BD L (SAC)>OH = BD 1 OH.
, ‘ . , : J6
Do d6 OH 1a doan vudng goc chung cua BD va SC. Suy ra OH =?.
Ta c6: OC zﬂzﬁgHC:\/OC2 —om” = |11 zﬁ.
2 2 2 6 3 0,5
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Ta c6ASAC ~ AOHC(g.g) nén 5—2:—:&4— =1.

bat BM =x,DN =y. Taco 0<x,y<1.

Dit BAM =a,DAN = . Taco a+ =30 va tana:%zx,tanﬂ:ﬂ:y.
AB AD 0,5
. tanag+tanf . 1  x+y
Vitan(a+f)=————F nén ——=—"==1-xp=3(x+).
( ﬂ) l-tana.tan S Bol-xy 4 ( y)
Taco x+y>2xy nén 1-xy>23/xy = xy+23./xy -1<0 0
=4 xy£2—\/§=>xy£7—4\/§, ’
1 1 1 1
S = Sasep = Sasu = Sapy ~Sunc :l_Ex_Ey_E(l_x)(l_J’) :E(l_xy) .
0,5
Suy ra Vg =1.SA.SAMN =l(1—xy) > 2\/3_3.
' 3 6 3
Déu “=" xay ra & x=y=2—\/§.
. . . — 0,5
Vay gia tri nhé nhat cua thé tich khoi chop S.AMN 1a 2\/33 3.
6 | Trong mat phang toa dd Oxy, cho tam gidc ABC ndi tiép dudng tron tdm [ . Biét rang diém
@d) | (1.1, 422
E 5’5 la trung diém canh AB, H —g;? 12 hinh chiéu vuong géc cia diém A trén duong 5
thang CI va duong thang BC c6 phuong trinh 1 x+ y—4=0. Tim toa do cac dinh ciia tam
giac ABC.
4
H
E
1
0,5
F c

Goi F 1a giao diém ciia hai duong thing HE va BC.

Ta c6 duong thang HE c6 phuong trinh la: 3x+y—-2=0.

3x+y-2=0 {x=—l
=

Toa d6 diém F 1a nghi¢m cua hé phuong trinh
x+y—-4=0

y=5
Suy ra: F(-1;5).
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Ta co tt giac AHEI noi tiép.

Suyra EFB=FEHC+ HCB = EAI +1CB =IBE + IBC = EBF. 0,5
= A EBF cantai E = EB=FEF =FEA= A ABF vubdngtai F = AF 1 BC.

Puong thing AF di qua F vudng goc voi BC c6 phuong trinh 1a: x—y+6=0.
Phuong trinh duong tron tdm £ ban kinh EF c6 phuong trinh la:

1Y 1Y 45 .
X—— | +|y——=| =— x +y —x—-y-22=0.
( 2) (y 2) 2 oy

Toa d¢ diém A, 1a giao diém thér hai khdc F cia duong thing AF véi duong tron (E; EF ), 0,5
A o L Jx=y+6=0
la mot nghiém khac (—1; 5) cua hé phuong trinh y .
X +y —x—-y-22=0
Do do A(—4;2).
. X, =2x,—x,=1+4=5
E la trung diém 4B nén { b £ = B(S;—l).
Vg =2y, -y, =1-2=-1
Puong thang IC di qua H va vudng goc voi AH c6 phuong trinh 1a 4x+3y—-10=0. 0.5
Toa d diém C 1a giao diém cua hai duong thing /C va BC 1a nghiém ctia hé phwong trinh: ’
4x+3y—-10=0
4 = C(-2:6).

x+y—-4=0
Ghi chu:

+0 v 2, tﬁy hinh v& HS (tarp giac tu, vi tri diém H khac véi hinh vé trén,...) co thé qhtmg minh
AF 1 BC bang cach khac. Néu HS chiing minh dting véi hinh v€ ciia minh thi dugc tron diém y 2.
+ Néu HS khong chimg minh dugc AF L BC ma lam cac y sau thi cac y sau khong cho diém.

Ghi chii: Céc cach giai khac, néu thi sinh 1am dtng van cho tron sé diém. Mdi y 1am dung HS duoc

0,5 diém, néu HS chi lam ding dugc ntra y ctia moi v nhé nay thi dugc 0,25 diém.
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