SO GIAO DUC VA PAO TAO  KY THI CHQN HOQC SINH GIOI LOP 12 THPT CAP TiNH
HAI DUONG NAM HOQC 2024-2025
Moén thi: TOAN
N . Ngay thi: 29/10/2024
PE CHINH THUC Thoi gian lam bai: 180 phit, khong tinh thoi gian phat dé
(D¢ thi ¢6 02 trang, 05 cau)

Cau L (2,0 diém)

x*—2x-2

TR d6 thi (C) vadiém M (,—3). Goi 4,B 1a hai diém
X

1. Cho ham s§ y =

cuc tri ciia d6 thi (C). Tinh dién tich ctia tam gidgc MAB.

2. Nha mdy A4 chuyén san xuit mot loai san phdm cho nha may B. Hai nha may thoa
thudn rang, hang thang A cung cip cho B sb lugng san pham theo don dat hang ciia B (ti da
100 tin san pham). Néu sb lugng dit hang 12 x tdn san pham thi gia ban cho mdi tan san pham

1a p(x)=90-0,01x" (triéu dong). Chi phi d¢ A sdn xuat x tdn sin pham trong mot thang la
C (x) =100+15x (triéu dong) (gébm 100 triéu dong chi phi ¢ dinh va 15 triéu dong cho mdi

tn san phém). Hoi A ban cho B bao nhiéu tan san phém moi thang thi thu dugc loi nhuan
cao nhét?
Cau IL. (2,0 diém)

1. Doanh s6 (tinh bang s san pham) ciia mot san pham méi (trong vong mot sé nam nhat
24000

dinh) dugc md hinh hoa bang ham s6 f(r) = e
+ Oe

vol t > 0, trong do thoi gian ¢ dugc tinh

bang nam, ké tir khi phat hanh san pham méi. Khi d6, dao ham f’(¢) s& biéu thi toc do ban
hang. Tc d6 ban hang 16n nhat dat dwoc khi ¢ =/na. Tim 4.

2. C6 bao nhiéu s6 nguyén y dé véi mdi y co ding 2 sd thuc x théa man bat phuong

X

trinh: 2—e—l—ln<16.e" —y) <2x+2.

\J16.e" —y
Cau IIL (2,0 diém)

1. Trong tran thi ddu bong ban don nam gitta van dong vién Nguyén Pic Tuan (nguoi
tung doat huy chuong vang don nam mon bong ban tai Seagames 31) véi mot van dong vién
nude ngodi, tran dau gdm t6i da 5 set (séc), ngudi ndo thang trude 3 set s& gianh chién thing
chung cudc. Xéc suat dé van dong vién Tuan thing mbi set 13 0,6 . Tinh xéac sut dé van dong

vién Tuan gianh chién thing trong tran dau.
Trang 1/2



1y2\/;

—+ 2=
2. Giai hé phuong trinh: \/— X

) 32 43
Cau V. (3,0 diém)

1. Cho hinh chép S.4BC c6 day la tam gidc déu c6 canh bang 1 va S4 L (4BC). Goi
M, N lan luot thudc cac canh SB,SC sao cho SM =3MB, NC =2 NS . Tinh d6 dai doan SA4
va cosin cia goc giira hai duong thing MN va AC, biét raing AN vudng goc CM .

2. Cho hinh lang try ding ABC.A'B'C' c6 day ABC la tam giac vuong tai A véi
AC = a. Biét raing dudng thing BC' hop véi mit phing (ACC'A4') mot géc 30° va dudng

, ) . 6 . )
thang BC' hop véi mat phang ddy mot goc « sao cho sina :g' Goi M,N lan luot 1a

trung diém cia BB' va A'C".

a) Tinh thé tich khdi lang tru 4BC.4'B'C".

b) Tinh khoang céch giita hai duong thang CM va AN .
Cau V. (1,0 diém)

Cho céc sb thuc a,b,c thoaman 0<a <b<c<1. Tim gia tri l6n nhat cua biéu thuc:

Pz(a2 —bz)(b—c)—kc2 (l—c)

Thi sinh khéng dwoc siv dung mdy tinh cam tay, cin bé coi thi khong gidi thich gi thém.

Ho va tén thi Sinh: ..........c..cccoceveeoeeveeeeeven... S0 bdo danh: .............Phong thi ...........

Canbo coi thi SO 1 ...oo.oevoeeeeeeceereeeeveeevee s CANDO COITRI SO 2 oo e e e

Trang 2/2



SO GIAO DUC VA PAO TAO KY THI CHON HQC SINH GIOI LGP 12 THPT CAP TINH

HAI DUONG NAM HOQC 2024 — 2025

Moén thi: TOAN
HUONG DAN CHAM VA BIEU PIEM

Noi Dung \ Diém

x*—2x-2

Cho ham s y = c6 dd thi (C) va diém M (,—3). Goi 4,B 14 hai diém

cuc trj cta d6 thi (C). Tinh dién tich cua tam gidc MAB.

Tap xac dinh: D=R\{-1}
‘ (2x—2)(x+1)—(x2—2x—2) x> 4 2x
Yy = 2 - 2
(x—l—l) (x—l—l) 0.5
5 x=0 ’
V'=0=x"+2x=0&
x=-2
y'>0& xe(—o00;—2)U(0;+00); ' <0& xe(—2;—1)U(-10)
Hai diém cuec tri cta do thi (C)1a A(—2;—6),B(0;—2)
. 0,25
AB=(2;4)= AB=25
Phuong trinh dudng thang 4B la: 2x—y—2=0. Ta co: d(M,AB):% 0,25
Syup = —d (M, AB).AB=1+. 225 =3 0.25
MAB 2 4 2 \/g 9

Nha may A chuyén san xuit mot loai san pham cho nha may B. Hai nha may thoa
thuan riang, hang thang 4 cung cip cho B sb lugng san pham theo don dit hang cta B
( t6i da 100 tdn san pham). Néu sb luong dit hang 1a x tdn san pham thi gia ban cho
mdi thn san pham 13 p(x)=90-0,01x" (triéu déng). Chi phi dé A sdn xuat x tin san
pham trong mot thang 1a C(x)=100+15x (triéu dong) ( gdm 100 triéu dong chi phi ¢o
dinh va 15 triéu dong cho mdi tin sin pham). Hoi 4 ban cho B bao nhiéu tin san

pham mdi thang thi thu dugc loi nhuan cao nhat?

Doanh thu ctia 4 khi ban x tdn san pham

D(x)= p(x).x=(90—0,01x").x = —0,01x" +90x 0,25

Loi nhuén ciia A4 khi ban x tin san phém
L(x)=D(x)—C(x)=-0,01x" +90x — (100 +15x) 0,25

= —0,01x’ +75x —100

L'(x)=—0,03x> +75

L'(x):O®—0,03x2+75:0(:>x2:%:2500(:)x:50 0,25

Bang bién thién:




1T

X 0 50 100
L'(x) + 0 _
L(SO)\A
H) L(0) — L(100)
Vay dé tl}u duoc ]Qi nhpén cao vnhét thi 4 can ban 9h0 B 50 tan san phém ’ 0,2§
Doanh s6 (tinh bang s6 sdn pham) cia mot sdn pham mai (trong vong mot s6 nam nhat
dinh) duoc mo hinh hoa bang ham sb f()= lzjg(e)(‘)’ ,t>0 trong d6 thoi gian ¢ dugc

tinh bang nim, ké tir khi phat hanh san pham méi. Khi d6, dao ham £”(¢) sé& biéu thj toc
d6 ban hang. Tdc d6 ban hang 16n nhét dat dugc khi r =Ina. Tim a.

, —24000.(1+6.¢7')' o
Tdc do ban hang la: f'(t) = > =144000.——— 0,25
(1+6.7) (1+6.7)
—t
Xét ham sb: g(t)= e—z,t €[0;+00)
(1 + 6.e">
2
' —e*f.(1+6.e*f)2 —e " 2(1+6.e7)(-6e") e (6e —1) 0:2>
g'(t)= Y = 3
(1+6.7) (1+6.e7)
g'(t)=0&¢" :%@)t:ln6
Béng bién thién:
t 0 n6 +00
g'(t) * 0 - 0,25
1
24
g(t) | / \
= 0
49
A _ 1 ' - L_ A A ’ N ’
Vay [g?fz;c)g(t) =4 :>[61;1+ao)oc>f (¢) =144000. i 6000 . Toc do ban hang 16n 0.25
nhét 12 6000 trong mot ndm dat dugc khi t =ln6=Ima=IMmh6<a=56.

C6 bao nhiéu sb6 nguyén y dé véi mdi y c6 ding 2 sb thuc x thoa man bat phuong

trinh: ——2% 4 n(16.¢"— y) < 2x+2 (¥).

\J16.e" —y

Piéu kién: 16.e* —y >0
2

2
Dat t:«/l6.ex—y(t>0). Suy ra t2:16.ex—y:>ex=t 1_gy:>x:lnt l—gy

2(¢2 + 2
M—I—lntz < 2.lnﬂ+2
16¢ 16

0,25

Ta ¢ bat phuong trinh trd thanh:




2 2(# + 2
r+y ( J’)+220<:>lnt +y t+y
16¢ 16¢ 16¢ 16¢

2
d +ty(a>0).Tacc'>: Ina—a+1>0(1)

< 2n

bat a =

Xét ham s6 g(a):lna—a-l—l:g'(a):l—l
a

g'(a)zO@a:l

Bang bién thién:
a 0 1 +00
g'(a) + 0 -
0
g(a) T T, 0.25
—o0 —00

Ttr bang bién thién ta co:
g(a) <0, Va E(O;—I—oo)(:) Ina+1—a<0,Va 6(0;+oo) (2)
T (1),(2) taco

2
a:1:>tl—gty:1:>t2—i—y:16t:>16.ex—y+y:16«/16.ex—y

="' =4/16e"—y & y=16." -

Xét ham sb /1(x)=16.¢" —e™
h'(x)=16.e"—2.&*"
h'(x):O<:>ex =8 x=1[n8

Bang bién thién:
x —00 In8 +00 0,25
h '(X) + 0 —

h(x) O /64 \

— 0

Tur bang bién thién suy ra dé véi mdi s6 nguyén y c6 ding 2 sd thyc x thoa
man bat phuong trinh thi y € {1;2;...;63} . Vay c¢6 63 gia tri ciia y thoa 0,25
man.

Trong tran thi d4u bong ban don nam giita van dong vién Nguyén Pirc Tuan (nguoi
tung doat huy chuong vang don nam mén bong ban tai Seagame 31) voi mot van dong
vién nude ngoai, tran ddu gdm to1 da 5 set (séc), ngudi nao thang trude 3 set s€ gianh
chién thang chung cudc. Xac suat dé van dong vién Tuan thang mdi set 1a 0,6 . Tinh xac

m |1 suit dé van dong vién Tuan gianh chién thing trong trin dau.

Goi 4, 1a bién co: “Tuén thing & séc thir &, & € {1;2;3;4;5}”.
Theo gid thiét ta c6 P(4,)=0,6=> P(4,)=0,4. 0,25
Céc bién cb A4, 4,, 4;, A,, A, d6i mot doc 1ap.

Pé Tuan thing trdn d4u xay ra cac trudng hop sau: 0,25




Truong hop 1: Tran ddu c6 3 séc, khi d6 Tuan thang ca 3 séc. Xac suat trong
truong hop nay la: B, =(0,6)

Truong hop 2: Tran dau co 4 séc, khi ¢6 Tuén thua 1 trong 3 séc dau va thang
séc thu 4.

S6 cach chon 1 séc thua 1a C). Nén xac sut trudng hop nay 1a

P, = CL(0,4).(0,6)’

Truong hop 3: Tran dau co 5 séc, khi ¢6 Tuén thua 2 trong 4 séc dau va thing
séc thur 5.
S6 cach chon 2 séc thua la C; . Nén xac sut truong hop nay 1a

P,=C2.(0,4)".(0,6)’

0,25

Céc bién cb trong cac truong hop 1,2,3 d6i mot xung khic.
Viy xac suat dé Tuan thang tran dau la:
P=PF+P+P=(0,6) +C..(0,4).(0,6) +C2.(0,4)".(0,6)’

=(0,6) (1+1,2+6.0,16) = 0,68256

0,25

1y 2Jx

—+2="010
Giai hé phuong trinh: NERE y

y(\/rﬂ—l):\/3x2+3

Diéu kién xéc dinh: {x> O.

y=0
Vi Vx?+1-1>0,Yx>0 néntr (2)= y>0
(1):>y\/;+y2:2x\/;—|—2xy@x/;(y—2x)—|—y(y—2x)20

@(y—2x)(\/;+y):o<:)y:2x (3)

0,25

(Vi x>0;y>0nén \/;+y>0)
Thay (3) vao (2) taco

zx(m—l):M@ .S —

\/3x2—|—3 \/x2+1—1

0,25

Xét cac ham s6 f'(x € (0;+ 00)

\/ﬁ \/71—1

Ta ¢6 f‘(x):L >0, g'(x)= <0.¥x>0

(\/3x2—|—3) \/x —I—l(\/x +1—1)

Vay f(x) dong bién trén (0;+ oc0) va g(x) nghich bién trén (0;+ o).

0,25

Mat khac f(ﬁ) =g (ﬁ) —1nén x=+3 la nghiém phuong trinh (*)
Vay hé phuong trinh c¢6 nghi¢ém (x; y) = (\/g ; 23 )

0,25

1A%

Cho hinh chép S.ABC c6 déy la tam gidc déu c6 canh bing 1 va S4 L (4BC). Goi
M, N lan lugt thudc cac canh SB,SC sao cho SM =3MB, NC =2 NS . Tinh d6 dai
doan SA4 va cosin cua goc giita hai duong thang MN va AC biét ring AN vudng gbc




CM .

—_——

AN:AS+SN:AS+1E=Z§+1(A_C'—I§)21(2A_’S+A_C’)
3 3 3

CM = CB+BM = AB — Z(_f—l—iBS AB— AC+i(AS—ZT§)

:%(3@-4E+E)

0,25

ANLCM:>TV.W:O<:>L(2TS+E>.(3E—4A—C”+ZS"):O
12

248 +34B.AC—4A4C* =0 284°> +3.4B.AC.cos 60" —4 AC*> =0

] 5 V5

254 +3. 1P =—41 =084 === S4=
2 4 2

0,25

MN AC

Goi « 1a géc gitta MN va AC. cosa = cos MN AC ‘—‘

MN‘ ‘AC‘
MN—=SN_-sM—tsc 3551 (Z?'—AS)—E(AB—AS)
3 4 3 4
— i(4ﬁ—9ﬁ + STS)
12

MN®> = MN = ﬁ(lmcz 4 814B> +254S> — 72 AB. Ac) 369

N

= MN =——
8

0,25

MNAC = %(4%’ —94B+ sﬁ).ﬁf — %(4/1(72 —94B.AC.c0s60°) = ——

. 1
A ‘24 Ja1

‘MN‘ \Ac\ 123

COS X =

.1
8

1
24

0,25

Cho hinh lang tru dung ABC.A'B'C' c6 day ABC la tam giac vudng tai A voi
AC = a. Biét rang duong thang BC' hop voéi miat phang (ACC'A") mot goe 30° va

. : . . 6 :
dudng thang BC' hop v6i mat phang ddy mdt goc « sao cho sina = % Go1 M,N

lan luot 1a trung diém ctia BB' va A'C".




a) Tinh thé tich khoi lang try ABC.A'B'C".
b) Tinh khoang cach gitra hai duong thaing CM va AN .

AV

AB 1 A4’ ,
{ = AB L (ACC'A")=Goc gita BC' va (ACC'A')

AB 1 AC
BC'A=30".
Goc gitta BC' va (ABC) lagoc C'BC =a.

la gobc

0,25

BC'=2x
Dit AB=x=14C"'=x\/3

CC'=+/3x* —d?

Ta co

' / 2_ 2

\/E@CC :\/g@ X’ —a :\/g<:)3\/3x2— 2 —2.J6x
BC' 3 2x 3

<:>27x2—9a2:24x2<:>x2:3a2<:>x:a\/§

AA'=~3.3a* —a* = 2\/5(1

sina =

0,25

2
Lpac=Laf3a=2 3

ABC:2 > . >

S

0,25

VABC.A'B'C' = AA"SABC = 2\/561- 6

NG

0,25

b) Tinh khoang cach giita hai duong thang MN va AC'.

Ké CE//AN(E€ A'C"),[=CMNB'C'
AN //(CIE)=>d (AN,CM )= d (AN ,(CIE))
=d(N,(CIE))=2.d(C(CIE))

0,25

Ké C'K LIE,C'H LCK=C'H L(CIE)=C'H=d(C(CIE))

0,25

Xét tam giac C'IE co:

0,25




2
S, =—4a. > sin120° =& f
C'I:4a,C'E:%,1C'E:120°:>< : -
IE = 16a2+a——2.4a.3.[_l _aN73
‘ 2 2
Lok = Sies 23a
IE 73
: > = 12+ 12:>C’H_i = d(AN,CM ) = 4*/661 0,25
C'H> C'K> CC' J149 149

Cho cac sb thuc a,b,c thoaman 0<a <b<c<1.Tim gié tri 16n nhat cta biéu thuc:

P:<a2 —b2>(b—c)+c2 (l—c)

Xét ham sd: f(a) = <a2 —1)2)(b—c)—|—c2 (l—c), ac [O;b]

f'(a)=2.(b—c).a<0,Ya€|0;b],b€[0;c]. Suy ra ham s6 f(a) nghich bién | 0,25
trén [0;6] = f(a)< f(0)==b*(b—c)+c*(1—c)
Xétham s6: g(b)=—b*(b—c)+c*(1—c),b €[0;c]
g'(b) = —3b* 4+ 2bc
b=0
g'(b):O@ b 2c
3 0,25
g(O):cz(l—c),g[k] —£c3+cz,g(c):cz(1—c)
3 27
2c 23
b == 3 2
Suyrag( ) g[3] 27c +c
e LA K 23 5,
Xét ham so: h(c):—2—70 +c?,c€0;]]
h'(c)z—%cz—l—Zc
c=0 0,25
h'(c)=0<| 18
23
h(O) 0,h[18] 1Og;h(l):i
23) 529 27
max h(c) [E]:ﬁ
[0:1] 23) 529 0.25

Viy gid tri 16n nhét clia P =25 khi g =0:h =210 = 15
529 23T )3




Xem thém: PE THI HSG TOAN 12
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