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DE THI CHINH THUC Thosi gian 1am bai: 180 pht (khéng ké thoi gian giao dé)

(Dé thi c6 01 trang, gom 10 cdu)

2x+1

Cau 1. (2.0 diém) Cho ham sb y = c6 do thi (C). Goi I 1a giao diém cia hai duong tiém

can cua (C). Tim toa do diém M sao cho khoang cach tir 7 dén tiép tuyén cua (C) taiM dat gia
tri 16n nhat.
Ciu 2. (2.0 diém) Tim tat ca cac tham sd m dé ham sé y = |x3 —3x —(m2 —6m+2)x+m—2| dong
bién trén khoang (0;3).

1

Cau 3. (2.0 diém) Cho ham s6 f(x) =Zx4 -x’ —%xz +(16—m)x v6i m la tham s6. C6 bao nhiéu

gi4 tri nguyén ctia m dé ham s6 g(x)= f(|x|) c¢6 dung 5 diém cyc tri.

Cau 4. (2.0 diém) Tim tat ca céc gia tri cua tham s6 m dé phuong trinh sau c6 nghi¢m
\/ﬁ+2i‘/xzi—=m(m+24 X —1).

Cau 5. (2.0 diém) Goi A la tap hop cac s6 tu nhién ¢6 5 chit sd. Léy ngau nhién mot s6 thude tap

hop A, tinh xac suat sao cho so0 dugc lay chia hét cho 13 va ¢6 chir so hang don vi la 1.

Cau 6. (2,0 diém) Cho hinh tru (7') c6 ban kinh d4y va chiéu cao déu bang R, hai d4y 14 hai hinh

tron (O) va (0'). Goi 44' va BB' 1a hai duong sinh bat ki cta hinh try, trong do

4,B€(0);4',B'€(0"), M 1a mot diém di dong trén duong tron (0). Tinh thé tich 16n nhat cua

khoi ChépM.A4'B'B . . ’

Cau 7. (2,0 diém) Cho hinh lang truy A4BC.A'B'C"' c6 day la tam giac déu. Hinh chiéu vuong goc

ciia 4' 1én (ABC) 1a trung diém cua BC. Mit phang (P) vudng gbc v6i canh A4’ va cit cac canh

bén AA4',BB',CC" cua hinh lang try 1an luot tai 7,J,K . Biét mit phang (ABB'A4') vudng goc voi

mit phing (ACC'A4") va chu vi ciia tam gidc ZJK bang 1. Tinh khoang cach gitta CC' va 4B.

Cau 8. (2.0 diém) Cho hinh chép S.4BC c¢6 day la tam gisc déu canh bing 3. Biét

N2, W5 3310

4 10

d(A,(SBC)) . (B,(SCA)) = a d(C,(SAB)) == hinh chiéu vudng goc cia S 1én

(ABC) nam trong tam giac ABC . Tinh thé tich khéi chop S.4BC.
Cau 9. (2.0 diém) Cho ham so da thirc bac bon c6 do thi nhu v
hinh v&. Tim s6 nghiém cta phuong trinh:

\ 0 |

f((m+x).f(x))+3:0.

-3

Cau 10. (2.0 diém) Tim tit ca cac s6 nguyén x sao cho tng véi mdi x co khong qué 2 s6 nguyén
y théa man 2751 £ 47 > 2048 va x+y>0.
HET ‘
- Thi sinh khong duoc sw dung tai lieu va may tinh cam tay;
- Can b¢ coi thi khong giai thich gi thém.
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SO GIAO DUC VA PAO TAO KY THI CHON HQC SINH GIOI TINH LOP 12 THPT
HA TINH NAM HOQC 2023-2024
- Mén: TOAN
HUONG DAN CHAM

(Huong ddNn‘chd’m gém co 06 trang)
Luwu y: Moi cach giai khac dap an ma dung déu cho diém toi da.

CAU DAP AN PIEM
Do thi (C) c6 giao diém hai duong tiém can 1a 1 (1;2).
Goi M(m; 2m +11j,(m #1), ta c6 phuong trinh tiép tuyén cua (C)tai M la 05
m— s
_3 2m+1 2 2
= x—m)+ < 3x+(m—1 —-2m" -2m+1=0
vl e s )y
. , \ TRy Ao o . \ 6|m_l|
i Khoang cach tir / dén tiép tuyen cua (C) taiM la d =——1— 05
Caul 9+(m—l)4 ’
2,0 d) -
Tacod d = 5 < \/g,
+(m—1)2
\/(m—l)2 0,5
dAu " ="xay ra khi —=(m-1) ©m=1+3
m—1
Do do, ta c6 hai diém M thoa man 1a M (1++/3;2++3) va M (1-43;2-43). 0.5
Xét f(x)=x"-3x" —(m2 —6m+2)x+m—2 = f'(x)=3x" —6x—(m2 —6m+2) 0,5
Ham sb y = | f (x)| ddng bién trén khoang (0;3), xay ra mot trong hai truong hop sau
Trudng hop 1: Ham sé f(x) dong bién trén khoang (0;3) va /(0)>0 0,5
Trudng hop 2: Ham sé £ (x) nghich bién trén khoang (0;3) va f(0)<0
Truong hop 1: Ham s6 f'(x) dong bién trén khoang (0;3) va £(0)>0, taco
3x? —6x—(m2 —6m+2) >0,Vx 6(0;3) - 3x*—6x>m’ —6m+2,Vxe(0;3)
m—22>0 m=2 0,5
Cau 2 5
- - 1<m<5
2,0 d) @{m N 3@{ "= o a<mss.
m=2 m22
Trudng hop 2: Ham s £ (x) nghich bién trén khodng (0;3) va £ (0)<0, tacd
3x” —6x—(m’ —6m+2)SO,Vxe(O;3)<:> 3x” —6x <m’ —6m+2,Vx €(0;3)
m—-2<0 m<?2
) {m27 0.5
m —6m+22>9
= Sy m<-leoms-1.
{mﬁ2
m<?2
Vay,tacd 2<m <5 hodac m<-1.
Cau3 | Taco y= f (|x|) 12 ham s6 chén trén R nén d6 thi nhan truc Oy lam truc ddi 05
(2,0 @) xtng. Tur cach xac dinh ham sé y = f(|x ), ta ¢ sb diém cuc tri cia y = f(|x|) ’




2

12 2a+1, trong d6 a 1a sé diém cuc tri duong ctia do thi ham s6 y = f(x).

Tacé f'(x)=x’-3x"—9x+16-m, dé ham so y :f(|x|) c6 5 diém cuc trj thi

ham s6y=f (x) c6 ding 2 diém cuc tri dwong, hay ta c6 phuong trinh

0,5
f ’(x) =0 c6 dang 2 nghi€ém duong phan biét, trong duwong véi phuong trinh
x’ =3x> —9x+16 =m co6 dung 2 nghiém duong phan biét.
Lap BBT ctia ham s6 h(x)= x’ =3x" —=9x+16 trén khoang (0; +oo)_
x - -1 0 3 +0
y’ + 0 - 0 +
+00
y / \ / N
—a0 -11
Dua vao BBT, ta c6 véi —11<m <16 phuong trinhx’ —3x* —9x+16=m co
ding 2 nghiém duong phan biét.
Kéthop meZ,tacod me{-10;-9;...;15}. 0.5
Vay, ta c6 26 sb nguyén m thoa mén yéu ciu bai toan. ’
Diéu kién: x>1.
Phuong trinh da cho twong duong véi Edn + 2‘{/)6_1 =m| 1+24 /x—l
x+1 x+1 x+1 0,5
. /x—l . . / 2 ). .
batr=4 vo1 0<t<1,vi0<t=41—-———<1voimoi x>1.
x+1 x+1
©oar . ~ 2 \ 2 tz + 2t
Khi d6, phuong trinh da cho tr¢ thanh ¢ + 2 = m(l + 2t) S m= (1)
Ciu 4 1+ 2t 0,5
2,0 @) Phuong trinh da cho ¢6 nghi¢m khi va chi khi phuong trinh (1) ¢6 nghi¢m ¢ [O;l)
2 2
Xeét ham s6 £ (1) = 2L véi re[0;1), ta 6 £(r)=2FHF250 voi moi
1+21 (1+2¢) 0,5
t€[0;1), do d6 ham s& f () dong bién trén [0:1).
Suy ra phuong trinh m = f(¢) ¢6 nghiém ¢ [0;1) khi va chi khi
£(0)<m<f(1) &0<m<l1. 0.5
Vay 0<m<1.
S6 cac sb tu nhién c6 nam chir s6 1a: 9.10* =90000 sb. Do do, sb phén tr cua 0.5
khong gian mau 1a n(Q)=90000. ’
Gia sir s tu nhién thoa méan yéu cau 1a abed] .
Ta c¢6 abcdl=10.abed +1=13.abcd —3abed +1 chia hét cho 13 nén 3abed —1 0,5
Ciu s ciing chia hét cho 13, tiic 1a 3abed —1=13k véi keN.
au
(2.0 d) | Khido abed =K _ g Ky,
ol 3 L 0,5
Do do ©F =teN=k=3t—1,nén abcd =13t-4
Ta c6 1000 < abed =13t —4<9999 < 77,23 <1 <769,46 .
Do teN nén 78<t<769, hay c¢6 692 sé ¢, img v6i mdi t c6 692 sb théa man | 055

yéu cau bai todn.
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Goi A 12 bién ¢b: “Chon duge s6 chia hét cho 13 va ¢6 chit s6 hang don vila 17,
n(4) 692 173
n(Q) 90000 22500

taco n(4)=692. Vay P(4)=

Cau 6
(2,0 @)

Ta c6 mat phang day (MAB) vudng goéc véi mit phing E M
(A4'B'B), ha MH 1 AB suy ra MH la dudng cao cua

hinh chép M.AA'B'B

Tacd6 MH < EI, v6i E,I 1a giao diém cua duong thang di 0

qua tdm O va vuong gbéc voi day cung AB (E,O cung
phia voi 4B). ) 7 ,
Do d6, dé tim gia tri lon ‘nhét cua thé tich cua cac khoi
chép M.AA'B'B ta chi can xét céac loai hinh chop M.AA'B'B, trong d6 M 1a
giao diém cua dudng tron (O) va duong trung tryc cua doan AB, dong thoi
M ,O cung phia v6i 4B .

0,5

Véi I latrung diém AB,tacoMI L(ABB'A"). M
Pt O =x (0<x<R),tacd MI = R+x

suy ra AB =241 =204 —OI* =2\ R* —x*.

0,5

1

Khidd V,, ,pp = MI = E.AA’.AB.MI = %R (R+x)VR* —x*.

S g s

W | —

=V s =§R2 (R+x) (R -x).
Ap dung bét dang thire AM-GM, ta co
(R+x) (R _xZ):%(R+x)(R+x)(R+x)(3R-3x)

I(R+x+R+x+R+x+3R-3x\" _27R*
3 4 16

0,5

. ] |R+x=3R-3x R
Dau “=" xdy ra khi va chi khi S x=—.
xe(O;R) 2

2 3
Véy VmaxZER(R'i‘Bj Rz_(ﬂj =R \/g
3 2 2 2

0,5

Cau 7
2,0 d)

Mit phang (LK) vudng goc véi C
AA' nén vudng goc voi hai canh
bén con lai. Goi H,H' lan luot
1a trung diém ciia BC,B'C".

{BC 1 AH

4

Ta cod = BC 1 A4',

BC 1 AH
Do d6 BC L BB', suy ra tr giac
BCC'B' 1a hinh chir nhét.
Goi BC=x, do (IJK)J_BB',
nén JK | BB', suy ra JK//BC
va JK=BC=x.
Lai c¢6 (IJK ) 1 44" va

0,5




4

(ABB'A') L(ACC'A") nén IJ L IK , hay tam gidc IJK vudng tai /.

Goi E=JKNHH', ta thdy E 14 trung diém cta JK . Do BC L(AHH'A') nén

0,5
JK L(AHH'A"Y= JK LIE.Tido AIJK vubng can tai /.
X
Tacd JK=x,suyra IJ=IK =—.
g 2
Theo gia thiét chu vi tam gisc IJK bing 1, nén ta co| O
1J+JK+K1=1@xﬁ+x=1@(1+ﬁ)x=1@x=ﬁ—1
Ta c6 CC'//(ABB'A")va IK L(ABB'A'), suy ra khoang cach gitta CC' va
. J2 -1 \/5(\/5 —1)
AB bang IK = = .
2 2 0,5
. . 2(v2-1)
Vay khoang cach gitta CC' va AB bang ————.
Goi H 1a hinh chiéu vudng goc cia S xudng mait
phang (ABC).
it SH =x. Goi D, E, F 1an luot 1a hinh chiéu cua
H trén BC, CA, AB. 0,5
BC L SH
+) Ta co = BC L (SHD)= BC L SD.
BC L HD
Tuong tu c6 CA L SE, AB 1L SF
+)Taco S, e =¥, va
SH.S, s =d(A4,(SBC)).Syspc =d(B,(SCA)).S e, =d(C,(SAB)).Sys4 05
Cau8 | (vicungbang 3V, )
(2,0 @) G n3 f \/,
x.—343 3 lfs 3 lf 3 1\/—SF
Khi do
SD = x\2 = HD =/SD* - SH* = x
SE = x/5 = HE =~/SE> — SH? =2x 0,5
SF = x\10 = HF =+/SF*> — SH? =3x
+) Lai 6 Sy 50 = Srosc + Suouc T Saous = %(HD.BC+HE.CA + HF.AB)
:%(x+2x+3x)\/§:3x\/§ :>3x\/_:¥:>x:% 0.5
. 1 1133 B
Vay VS.ABC :E‘SH'SABC ZEZT:E




( x° +1+x).f(x)=0
(\/m+x).f(x):a
Tir dd thi ta c6 f((mﬂc).f(x)) -3 0.5
(m+x).f(x):b
( x° +l+x).f(x):c
Véi 0<a<b<c. ]
Ta c6 m+x>0,‘v’xeR, do d6 (m+x)f(x):0<:>f(x)=o, phuong
trinh ndy c6 hai nghiém phan biét.
Xét phuong trinh (m+ x)f(x) =k v6i k>0 0.5
Taco f(x)=—me— e £ (x) =k +1-x) (1)
Vi 1+
Ciu 9 Détg(x)=k(m—x), y
2,04d) taco g(x)>0 voi VxeR, Vk>0. 1
S6 nghiém cta phuong trinh (1) 1a s6 giao /
diém cua hai d6 thi y = f(x) va y=g(x). /
Ta co %
R D
g'(x):k -1 |=——F——+%<0 .
= a
vol VxeR (do x<m, VxeR),
suy ra ham s6 y = g(x) 1a nghich bién trén R.
Mit khic, ta 6 lim (;j =0 va lim (m —x) = +o0.
X400 m_i_x P
Tir &6 v6i moi gia tri k& >0, phuwong trinh (l) ludén c6 hai nghi¢ém phén biét va
cdc nghiém nay déu khac nhau va khéc nghiém ciia phuong trinh £ (x)=0. 0,5
Vay phuong trinh ban dau cé 8 nghiém phan biét.
Xétham & f(y)=2"""" + 477" ~2048 1a ham s6 bién y, tham s6 x.
Khi d6 bat phuong trinh f(»)>0 phai c6 khong qua 2 nghiém nguyén| 0,5
ye(—x;+4) .
Tacod f'(y)=-52""""In2-4"*In4 <0 vi VyeR, suy ra ham s6 f ()
Cau 10 | nghich bién trén R. 0,5
(2,0 d) | Gia st y=—x+k,(k € N)langhiém bat phuong trinh, tirc la f(-x+k)20
Tacé —x+1<—x+2<-x+3<..<-x+k,mahamsd f(») nghich bién trén R
nén f(—x+1)> f(—x+2)> f(-x+3)>..> f(—x+k)=0 0

Khi d6 bét phuong trinh () =0 c6 khong qua 2 nghiém nguyén y e (—x;+0)
khi va chi khi f (~x+3)<0.
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f(=x+3) <0275 145 2048 <0 < 27 <1024

S +5x+4<10 0 X +5x—6<0= —6<x<1
Do xe€Z,nén xe{—S,—4,—3,—2,—1,0}.

0,5




