UBND TINH THAI NGUYEN THI CHQON HQC SINH GIOI CAP TiNH LOP 11

SO GIAO DUC VA PAO TAO NAM HOQC 2023 - 2024
‘ MON THI: TOAN ‘
PE THI CHINH THUC Thoi gian lam bai: 150 phut, khong ké thoi gian phat dé

Bai 1 (5 diém).
a. Giai phuong trinh sin 5x —2sin” x = —1.
b. Cho cap sd nhan (u,) voi s6 hang dau u, =3 va cong bdi ¢ € [—2; 1] Tinh gia tri

. 2 , . 1 cr s A
cua bi€u thirc S = u | —87u, +2q khi u, —u, + gus dat gia tri 16n nhat.

Bai 2 (4 diém).

a. Tinh lim (2x —38x’ +x° )

b. Giai phuong trinh 2024* 420247+ = 224> 4 1,
Bai 3 (2 diém). Cho tap hop A ={1;2;3; 4;5}. Goi B 1a tap hop gom tat ca cc sb tw nhién
co it nhat ba chir sd, cac chir s6 d6i mot khac nhau thuge tap hop A. Chon ngau nhién mot
s0 thudc tap hop B. Tinh xac suat dé€ so6 dugc chon cé tong céac chit s6 bang 10.
Bai 4 (2 diém). Cho tam gidc ABC c¢6 dinh A(1;2), duong trung tuyén BM c6 phuong
trinh 2x+y+1=0 va dudong phan giac trong CD c¢6 phuong trinh x+y—1=0. Viét
phuong trinh duong thang BC'.
Bai 5 (4 diem). Cho hinh chop S.ABCD c6 day la hinh binh hanh tam O. biém M di
dong trén canh SC' (M = S va M = C'), () la mat phang qua AM va song song véi BD.

a. Tim cac giao tuyén cia mit phang (&) v6i cac mat phang (ABCD), (SBD).

b. Goi H va K lan luot 1a giao diém ctia mit phang (o) v6i SB va SD. Chimng minh
rang SB + SD_5C c6 gia tri khong doi.

SH SK SM

Bai 6 (1 diém). Tim tt ca cac ham sd f:R — R thdéa man:

S (A @)+ () =1 (/) +y v6i moi sb thye z,y.
Bai 7 (2 diém). Mot cau lac bo ¢6 41 thanh vién, mdi nguoi quen véi it nhat 21 ngudi khac
(trong do quan hé quen biét 1a hai chiéu).
a. Ching minh rang ton tai 3 thanh vién d6i mot quen nhau.
b. Chirng minh rang t6n tai it nhdt mot thanh vién ¢ sé ngudi quen 13 sb chan.

c. Hoi ¢6 thé xay ra trudng hop 3 thanh vién bat ky trong cau lac b déu c6 khong
qua 5nguoi quen chung hay khong?

Hét
(Can bo coi thi khong giai thich gi thém)
HO VA TNt SBD....ccccooevnnn




UBND TINH THAI NGUYEN THI CHQON HQC SINH GIOI CAP TiNH LOP 11

SO GIAO DUC VA PAO TAO NAM HOC 2023 - 2024
‘ MON THI: TOAN ‘
PE THI CHINH THUC Thoi gian lam bai: 150 phut, khong ké thoi gian phat dé

HUONG DAN CHAM DE THI MON TOAN
I. Hwéng din chung

l)qNé'u hoc sinh lam bai khong theo cach néu trong dap an nhung ding thi van cho dua sé
diém tung phan nhu hudéng dan quy dinh.

2) Viéc chi tiét hoa (néu co) thang diém trong huéng din cham phai bao dam khong 1am sai
1éch hudng dan cham va phai dugc thong nhat thyuc hién trong to cham.

IL. Pap 4n va thang diém

Bai Néi dung Pi¢m
a. Giai phuong trinh sin5x —2sin’ x = —1. 3.0
sin5x —2sin’ x = -1
) 0.5
& sinSx = —Ccos2x
& sindx = sin(2x —%j 0.5
S5x=2x- % + k27
= 0.5
Sx = 7r—2x+%+k27z
3x = —% +k2x
Bail | < A 0.5
(5d) Tx = - +k2x
T k2w
AN
= kelZ). .
3 k2x ( = ) 05
X=—+—
L 14 7
Phuong trinh da cho c6 cac nghiém la:
=_£+kz_ﬁ,x:3_ﬁ+k2_7[(kez). 0.5
6 3 14 7

b. Cho cip sb nhan (u,) vo1 s6 hang dau u, =3 va cong boi g [—2;1].
Tinh gia trj cta biéu thic S =u,, —87u, +2¢ khi u, —u, +%u3 dat gia tri | 2.0

16n nhét.




, 1 1 3Y
Taco u, —u, +§u3 =u, —u1q+§ulq2 =q"-3q+3 :(q—EJ + 2 0.5
7 3.1 1 3) 49
Do ge[-21]=>-——<g-—<-——=—-<|g-=| <—=.
A e e 4[‘12) 4
RO 0.5
zlg(q——j +=<13.
2) 4
1
=u —u, +§u3 <13.
Déu dang thic xay ra khi g = -2. 0.5
Vay gia tri 16n nhat coa u, —u, +§u3 bang 13.
Suyra S =u,, —87u, +2q =uq"’ —87u,q’ +2q 05
=3(-2)"" —87.3.(=2)* +2(-2) = 2024 )
a. Tinh lim (Zx _ e 4 22 ) 2.0
2x)’ = (8x + x?
lim (2x—48x"+ ") = lim () ) 2 0.5
o TN+ 2)6%/8)63 +x* + (3/8)63 +x? )
_ 2
= lim al 2
A / / 0.5
4x* +2x°3 8+l +x73 (8+1j
X X
= lim !
S 1 1Y 0.5
4+238+—+3|| 8+—
X X
-t 2L 0.5
A4+4+4 12 )
b. Giai phuong trinh 2024~ 4202477 = 2024>* 3 41, 2.0
2024x2—4x+3 + 2024x2+7x+6 — 20242x2+3x+9 + 1 0 5
Py 2024)62 —4x+3 + 2024x2+7x+6 — 2024x2—4x+3.2024x2+7x+6 +1
o (2024*-4“3 - 1) 1202454756 (1 202454 ) -0
2 2 0.5
N (2024x e 1)(1 2024 ”M) =0
202474 _1=0
<:> 2
1-2024" 7" =0
- 0.5

[x*—4x+3=0

| X*+7x+6=0




x=1
x=3
= :
x=-1 0.5
x=-6
Vay phuong trinh da cho c6 tap nghiém 1a S = {—6; -1 1; 3}.
Cho tap hop A={1;2;3;4;5}. Goi B la tap hop gom tit cd cdc s tu
nhién c6 it nhat ba chit sd, cac chir s6 d6i mot khac nhau thuoc tp hop | 5 9
A. Chon pgéu nhién mét ‘sé thudc tap hop B. Tinh xac suat dé so duoc
chon c6 tong céc chir s6 bang 10.
SO céac so tu nhién c6 3 chir s0, cac chit s6 doi mot khac nhau thudc tap | (.25
hop 4 la: 4 = 60.
SO céc sO tu nhién c6 4 chit s6, cac chir sd d6i mot khac nhau thudc tap 0.2
hop 4 1a: 4* =120, 23
S6 cac sO tu nhién ¢ 5 chir s6, cac chir s6 doi mot khac nhau thudc tap
Bai 3 \o45 0.25
>d hop 4 la: 4; =120.
@D Vay | B| = 60+120+120 = 300. 0.25
Céc tap con cua tp hop A c6 tong ciia cac phan tir bang 10 la:
A =123 4); 4,={2;3;5); 4, ={1; 4 5). 0.25
S6 cac so ty nhién thudc tp hop B c6 tong cac chir s6 bang 10 la:
0.25
41+ 314+ 31=36.
Goi X la bjén 96 "‘SG duoc chon cqc') tong cac chlfr s0 bang 10”.
Vay xéc suat dé s0 dugc chon c6 tong cac chir s6 bang 10 1a:
X 0.5
[x]_36 _3
P(X) =
Q] 300 25°
Cho tam giac ABC c¢6 dinh A(1;2), duong trung tuyén BM c6 phuong
trinh 2x+y+1=0 va duong phan gidc trong CD co6 phuong trinh | 2.0
x+y—1=0. Viét phuong trinh duong thang BC .
)
~
D/‘ -f:; . ._'_‘A_M
SN >N
- T \\
E‘-;i ’_?-" NG
Bai 4 K
(2d) —
biém CeCD: x+y—-1=0=C(1;1-1). 0.25
Trung diém M cia AC 1a M[%%) 0.25
t+1) 3-t
Piém M thuoc BM , suy ra: 2| — 5 +T+l =0. 0.25
Hay 1 =—7= C(-7;8) 0.25
Tir A(1;2) ké AK vudng goc véi CD tai I (di€m K € BC). Suy ra 0.25

AK c6 phuong trinh:




(x-1)-(y-2)=0=x-y+1=0.

. . . |x+y-1=0
Toa @6 7 thoa man hé: = 1(0;1). 0.25
x—y+1=0
Tam giac ACK cantai C nén [ 1a trung diém AK , suy ra toa do cta
: 0.25

K(-10).
Puong thang BC di qua C va K nén c6 phuong trinh:

LY avi3yra=o. 0.25
-7+1 8
Cho hinh chép S.ABCD cé day la hinh binh hanh. Piém M di dong
trén canh SC(M #S va M #C), (o) la mdt phang qua AM va song
song voi BD. 2.0
a. Tim céc giao tuyén clia mit phing (&) voi cdc mit phang (4BCD),
(SBD).

Bai 5
(4d)
Chii y: Khong c6 hinh vé thi khong cho diém ca bai
Ae(ABCD)N(a)
Taco: < BDc (ABCD) 0.5
BD||()

Suy ra (ABCD)N(a)=Ax, véi Ax la dudng thang di qua A va song 0.5
song vo1 BD . )
Trong mit phang (SAC), goi I la giao diém cua SO va AM . Goi J la
trung diém cua MC, khi d6 AM || OJ .

I €(SBD)N () 0.5

BD < (SBD)
BD||(a)

Suyra (SBD) N (a) = Iz, véi Iz 1a duong thang qua / vasongsongvéi BD. | 0.5




b. Goi H va K lan luot 13 giao diém ctia mit phiang () v6i SB va SD.
Chung minh rang SB + SD_5C c6 gia tri khong doi. 2.0
SH SK SM
Taco H=1zNnSB,K =1zNSD.
Do d6 KH || BD,OJ || AM nén theo dinh ly Ta-let, ta co: 05
SH SK SI
Vay:
SB SD_SC_,50_ SC 025
SH SK SM ST SM
= 2S_J_£ 0.25
SM SM
2 _
_ (SM +MJ)-SC 0.25
SM
_2(SM +MJ)—(SM +MJ +JC) 0.25
= o .
‘M —
_SM +MJ-JC 0.25
SM
_sM
SM
=1. 0.25
Nhu thé SB + SD_ 5S¢ c6 gia tri khong doi.
SH SK SM
Tim tat ca caic ham s6 f:R — R thoa min:
. L0
S (S )+ £(0) =1 (S () + y véimoi s6 thye x. y.
Gia sir ton tai ham s6 f : R — R thoa man
3 f(S @+ ) =f(f))+y, VxyeR (1)
]zi‘(lif Gid st ton tai céc s6 thuc a,b sao cho f(a)= f(b)=M. T (1) lan
lugt cho y=a,y =>b ta dugc: 0.25
f(xf(x)+M)=f(f(x2))+a ,
=a=b.
f(f (x)+ M) = £(f(x))+0
Vay f la don anh.




Tu (1) cho x=1,y =0 ta duoc
FrM+£0)=7(f W)= f 1)+ (0)= ()= £(0)=0.
Thay y =0 vao (1) ta duoc

( ) ( ( 2)):>xf(x)=f(x2), vxeR. (2) | 0.25
Thay x =0 vao (1) ta dugc
f(f(¥)=r, ¥yeR (3)
Tu (1) va (3) suyra
f(xf(x)+f(y))=x2+y, vx,yeR. (4)
Tur (4) cho y =0 ta duoc
f(xf(x))zxZ, VxeR (5)
Tur (5) thay x boi f(x) va chiy dén (3) ta duge 0.25
F( ()= £ (x) . Ve (6)
Tu (5) va (6) suyra
f(x)zzxz, VxeR (7)
(nghia 1a véi x e R thi f(x)=x hodc f(x)=-x)
Gia str ton tai x, # 0, y, # 0 sao cho F(x%)=2x, va f () =—y,. Tix (4)
cho x=x,,y =y, ta duoc
D x3 =y, =x5 + ¥, =0
f(xg_yo) X + Y= ho” Yo :>|: 0_ ;
—Xg + YV, = X, + ¥y x, =0
mau thuin véi x, #0,y, # 0.
Nhu vay vé1 moi x, #0,y, # 0 thi theo (7) ta co {f(xo) — % hoac 0.25
f (%)=,
{f(xo) =X .
f(3) ==
Do d6 f(x)=x, VxeR (th lai dung) hodc f(x)=—x, VxeR (thu
lai dung). Vay cac ham sb thoa méin yéu cau dé bai gdom
f(x)=x, VxeR; f(x)=—x, VxeR.
Mot cau lac bo c6 41 thanh vién, mdi ngudi quen véi it nhat 21 nguoi
khac (trong d6 quan hé quen biét 13 hai chiéu). 1.0
a. Chirng minh rang t6n tai 3 thanh vién d6i mot quen nhau.
Bai 7 Xét hai nguoi a,b quen nhau va goi A4 la tap hop nguoi quen cua a,
(2d) | khong tinh b; goi B 1a tap hgp nguoi quen cua b, khong tinh a.
Theo gia thiét thi |4 > > 20, mit khac |[4UB|<41-2=39 nénrd | 0.5

rang
|4 B|=|4]+|B|-|4uB|>0.




Diéu nay chimg t6 a,b c6 nguoi quen chung, dit 13 c.

Suy ra a,b,c d6i mét quen nhau. 0.5
b. Chirmg minh rang ton tai it nhat mot thanh vién c6 s6 ngudi quen 1a s6

chan. 0.5
Goi x,,x,,...,x, la s6 nguoi quen cua cac thanh vién thir 1,2,...,41.

Ta thdy rang x, +x, +---+x,, chinh Ia tong s6 lugt quen nhau cua tat ca

cac thanh vién.

Mit khac, mdi cdp quen nhau thi déng gop 2 don vi vao tong d6 (do| 0.5
ngudi nay tinh ngudi kia 13 nguoi quen, va nguoc lai) nén tong sé luot

quen nhau phai ludn chan.

Tir d6 suy ra trong 41 sd x, & trén, phai c6 it nhat mot s6 chan.

c. Hoi co thé xdy ra truong hop 3 thanh vién bat ky trong cau lac bd déu

c6 khong qua 5 ngudi quen chung hay khong? 0.5
Gia sir rang khang dinh 1a dtng.

Ta dém sd luong S gdm cac bd ({a,,a,,a,},b) sao cho thanh vién
a,,a,,a, cung quen b.

Pém theo b, ta thiy mdi thanh vién quen it nhit 21 nguoi nén 0.25
§>41-C;,.

Pém theo {a,,a,,a,}, theo gid st ¢ trén thi moi bd ba co khong qua 5

ngudi quen chung nén S <5-C;,.

Twr do ta co

41-C;, <5-C;, < 41-21-:20-19<5-41-40-39 < 21-19<10-39.

Bit dang thire cudi 13 sai nén diéu gia st ban dau ciing sai. Do d6, khéng | 0.25

thé xay ra truong hop 3 thanh vién bt ky trong cau lac bo déu c6 khong

qué 5nguoi quen chung.




	DE TOAN_LOP 11_2023_2024
	DAP AN_TOAN_11_2023_2024

