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PE THI HOC SINH GIOI
NAM HOC 2024 - 2025

, SO BEN TRE

TOAN TU TAM Thoi gian lam bai 90 phiit, khong ké'thoi gian phit dé

X2+ 2x+2
x+1
(b) Cho biét ham s6 y = f (x) =x*+ax® +bx+c (v6i a,b,c 1a cic tham sd thuc, biét

(a) Khao sat su bién thién va vé do thi ham s6 (C ) Ly

f '(O) =1 f (3) =29 va d6 thi ham s& cit truc tung tai diém c6 tung do bz‘“mg 2. Tinh gia
tri cla ham so tai x=-2.

Ong A thué tho 1am mét ci clra nha hinh parabol c6 chiéu cao tit mit dat dén dinh 14 2,5
mét, chiéu rong ti€p giap voi mat dat la 3 mét. Gid tién thué tho lam moi mét vudng clra
la 2000000 dong. Tinh s tién 6ng A phai tra cho tho.
Cho tam giac déu ABC c6 dd dai canh bﬁmg 2. N6i cac trung diém A ,B,,C, cua cac canh

BC, CA, AB tuong ting, ta duiegc tam giac déu A BC, . Ti€p tucndi cac trung diém A,, B

27727

cua cac canh B,C,,C,A,, A B twong ting, ta duoc tam giac déu A,B,C,, thuec hién qua trinh

1-17 =17 71/
nay dén vo han lan. Goi S, la dién tich cta tam giac déu A B C, (n eN,n 21) . Tinh tong

dién tich cac tam gidc déu A B C, thu duoc.

lai. Sau d6, ban B lai lay nggu nhién thém mot chiéc keo khac ttr trong tui. Biét réng xac

suat ban B 1dy dwoc ca hai chiéc keo mau cam la g . Hoi ban déau trong ti ¢ bao nhiéu

chiéc keo?

Cho hinh 1ap phwong ABCD.A'B'C'D' canh a.Goi M, N Tan lwot la trung diém caa BC

va A'B'. Mit phéang (DMN ) chia khéi lap phuwong da cho thanh hai khéi da dién. Goi

(H ) l1a khoéi da dién chira diém A, co thé tich V(H) ; (H ') 1a khoi da dién con lai, co thé tich
1%

V. .. Tinh ti s6 )
(H) Vv

(H')

Trong mat phrfmg voi hé toa do Oxy cho duwong th:fmg d:x—y=0 va diém M(Z;l). Viét

phuong trinh duong thing A cat truc hoanh Ox tai diém A va cit duong thang d tai
diém B sao cho tam giac AAMB vudng can tai M.

Trong mot tai c6 mot s6 chi€c keo cung loai, chi khac mau trong dé c6 10 chiéc keo mau
cam, con lai la keo mau vang. Ban B 18y ngau nhién mot chiéc keo tir trong tui, khéng tra



» Cau 2.

» Cau 3.

» Cau 4.

» Cau 5.
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PE THI HOC SINH GIOI

A NAM HOC 2024 - 2025
SO HA NAM
TOANTU TAM Thoi gian lam bai 90 phiit, khong ké'thoi gian phit dé

PHAN DE

(1) M6t chiéc cau bic qua sdng, mat dudi gam cau c6 dang cung AB biéu thi boi d6 thi

8\/§ X

ham s6 y = Y cosﬁ +2 VOl x e [—67r; 67r] trong hé truc toa do Oxy voi don vi trucla

met (truc Ox mo ta mat nwde sdng) nhwe hinh minh hoa dwdi day:

YA
_/ \B_
H i H >
< - 6n (0] 6n X

Mot sa lan cho khoi hang hoa dugc xép thanh hinh hdp ch nhat véi dd cao 6 mét so

véi mat niede song sao cho sa lan ¢6 thé di qua duoc gam cau. Chitng minh rang chiéu
rong cua khdi hang hda d6 phai nho hon 12,6 mét.

(2) Cho phuong trinh sin3x+cos2x—msinx =1 véi m 1a tham s6. tim tat ca cac gia tri

cua m d€ phuwong trinh c6 dung 7 nghiém khac nhau thugc khoang (—% ; 27rj .

(1) Mot qua béng cao su tha tir d6 cao 22,5 mét. Gia stt sau mdi lan cham dat qua bong
cao su lai ndy 1én dd cao bang 80% dd cao cua lan roi. Tinh chiéu dai quang duong qua
bdng cao su di chuyén tir khi dugc tha dén khi khong nay nita.
u, = 2025

(1) =2(a, +3), e py=” TS5 hang 180 quit

(2) Cho day so (un) xac dinh boi {
n+l
ctia day sd (un) va tinh lim 2=

2
n

2
2
Cho ham s6 f(x) thoa man limm- =16. Tinh lim (x +x>f(x)+ .
x—1 x_l x—1 x_l

Ba cau thu d4 phat dén 11m, mdi nguoi ¢4 mot [an véi xac suat ghi ban tiong ting 1a x,y
va 0,6 (v6i x> y). Biét x4c suat d€ it nhat mot trong ba cau thu ghi ban la 0,976 va xac

sudt d€ ca ba cau thua déu ghi ban la 0,336. Tinh xac suat dé€ c6 dung hai cau tha ghi ban.

(1) Cho hinh chép S.ABCD c6 déy ABCD la hinh binh hanh tam O. Mit phing («)

khong di qua S cit cac canh SA,SB,SC,SD lan luot tai M,N,P,Q sao cho SA=2SM va

SC=35P. Tinh 22,50
SN 50
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Cho hinh léng tru tam gidc ABC.A'B'C’, dim M nam trén canh AC sao cho
AM =kMC. Mit phing (P) di qua M song song v6i hai duong thing AB' va A'C. Goi
NB 5

N la giao diém cua mit phang (P) va dudong thang BC. Tim k dé NC3

(3) Cho t dién OABC c6 cac canh OA,OB,OC d6i mot vuong goc. Goi M la mot diém
bat ki thuc mién trong tam giac ABC. Tim gia tri nho nhat ctia biéu thic

MA? MB*  MC?
T=—Ft—+—-

OA° OB° OC

o~ ., -1 1 1 e i AN e 1
» Cau 6. Cho a,b,c la cac s6 thuc dwong thod man —+—+~==6. Tim gia tri I6n nhat cta biéu

3a 2b ¢
tht’rcP:\/ a +\/ b +\/ ¢
a+4bc b+9ca c+36ab

Hét
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at

TOAN TU TAM

PE THI HOC SINH GIOI
NAM HOC 2024 - 2025

SG HA NOI

Thoi gian lam bai 90 phiit, khong ké'thoi gian phit dé

A. Cdu hoi — Tra loi ngan
_ax’ +bx+c

» Cau 1. Choham s6 y =————— ¢4 d6 thi nhw hinh vé

x+d

Khi d6 a+b+c bang bao nhiéu?

o
.
EETCE 1G]
’
.
7’
Vo

|
[}
T
1
1
1
1
1
S Py

» Cau 2. Cho hinh chép S.ABCD c6 ddy ABCD la hinh vuong canh 3cm, canh bén SA vuong goc
véi mat ddy, duong thang SD tao v6i mat day mot gée 45°. Goi M 1a trung diém ctia

canh CD.Khoang cach tir diém A

dén mét phang (SBM ) bang bao nhiéu centimet?

» Cau 3. B4t phuong trinh log, x* +1og, (x + 3) <l+log, (2x + 3) co bao nhiéu nghiém nguyén?

» Cau 4. Gia tri nho nhat cia ham s6 y = x/3 - cos2x trén doan {—% ; 0} bang bao nhiéu? Lam tron

két qua dén hang phin muoi.

» Cau 5. Cho ham s8 y =mx’ + (4— m?)x+nlnx (véi m,n 1a cac tham s8 thuec). Biét rang ham s6 da

‘)
e g 1
cho dat cuwc dai tai diéem x = 5

nhiéu?
» Cau 6. Cho y = f(x) la ham s& da thirc ba

\

va dat cyc tiéu tai di€m x=1. Gia tri cia m’ +n° bang bao

¢ ba c6 d6 thi nhw hinh vé
i

1

N\ N

0

Ham s6 g(x) = f(f(x)—l)—3 c6 bao nhiéu diém cuc dai?

» Cau 7. Cho hinh chép S.ABCD c6 ddy ABCD la hinh thoi canh 24/3 va ABC =60°. Mitbén SAB
1a tam gidc can dinh S, ndm trong mat phang vudng géc voi ddy va ASB=30". Goi M la

» TOAN TU TAM - 0901.837.432




BO DE THI HOC SINH GIOI — THU'C THI TU LUAN

ng diém canh SD va « la géc gitta hai duong thang AM,CD . Khi &6 sina bang bao

nhiéu?

» Cau 8. Trong khong gian véi hé toa do Oxyz, cho cac diém A(l;—2; 3),B(2;1; —4). Xét diém M

thudc mat phéng (Oxy) sao cho 2MA? -3MB? dat gia tri 16n nhat. Khi d6 d6 dai doan

OM béng bao nhiéu? Lam tron két qud déi hang phiin tram.

» Cau 9. Mot xudng san xuét van hanh tir ttr 14h00 dén 22h00 mbi ngay (khong tinh cc ngay thie
Bay va Cht Nhat va ngay 18), chia 2 ca lam viéc véi mitc lwong twong tng tra cho cong
nhan theo bang sau:

Ca ‘ Khoang thoi gian lam viéc Mtec lwong/gio
I Ttr 14h00 dén 19h00 60 000 dong
11 Ttr 17h00 dén 22h00 70 000 dong

Do yéu cau san xuat, bd phan nhan sy da sap xép cong nhan lam viéc théa man tat ca
cac yéu cau sau:
"Trong khoang thoi gian tit 17h00 dén 19h00: Tong s6 cong nhan lam viéc trong xwong
khong duoc it hon 12 nguoi.
“Trong khoang thoi gian tir 19h00 dén 22h00: Tong s6 cong nhan lam viéc trong xwong
khong duoc nhiéu hon 10 nguoi.
S0 cong nhan lam viéc ca II luén nhiéu hon it nhat 2 nguwoi so véi s6 cong nhan lam ca L.
Hoi tong s6 tién lwong tdi thiéu trong mot ngay lam viéc ma xwong san xuat tra cho
cong nhan 1a bao nhiéu triéu dong?
» Cau 10.Cho ham s6 y=a" va y=b" (vbi a,bla cac s6 thuc duong) c6 d6 thi la cdc duwong cong
(C ),(CZ) nhu hinh vé:

1

Duong thang y =§ lan luot cat (Cl),(Cz) vatruc Oy tai A,B va H.Biét rang

HB=3HA, gia tri ctia tich a.b® bang bao nhiéu?
+m

» Cau 11.Goi S la tap hop cac gia tri ctia tham s6 m d€ gia tri I6n nhat cia ham s6 y = .
X+

‘ trén

[0;1] bang % Tong tat ca cac phan tit ciia S bang bao nhiéu? Lam tron két qud déin hang
phian muoi.
» Cau 12.Ham s6 y = (x+1)(x+ 2)2 (x+ 3)3 (X + 2025)2025 c6 bao nhiéu diém cuec tiéu?

X

» Cau 13.Cho ham s8 f(x)= ln[el013 +eJ . Gid tri ctia biéu thiie T = f'(1)+ f'(2)+...+ f'(2025) bing

+(bN). Tinh a—b?
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o lang tru ABC.A'B'C' ¢6 day ABC la tam giac vudng tai B, AB=4cm,BC=6cm
duong thang AA' hop véi day mot goc 60°. Biét rang tam giac ABB' 1a tam giac vuong
tai A, tam gidc B'BC la tam gidc can tai B'. Thé tich cta khdi tt dién ABB'C’ bang bao
nhiéu centimét khdi? Lam tron két qua dén hang phitn muoi.

» Cau 15. Anh An bat dau tham gia dau tu vao chiing khoan ctia cong ty X tir ngay 07/01/2023. Hang
nam, cong ty X déu tra cd tic bz‘ing 0 phiéu, s6 ¢d phiéu dwgc nhan dinh tinh theo ti 1é
trén tong cd phiéu hién ¢ trong tai khoan ctia mdi nha dau tw. Gia trung binh caa cd phidu
va nhiing thong tin lién quan vé qua trinh dau tu ctia minh dwgc anh An thong ké trong

bang sau.
Gia trung binh b;rl 1§ UL S6 lwong cb S6 lwong co
. % R ang co phieu - £ A £
caa moi co A phieu mua lan phieu mua
phiéu (ddng) nhandweC oy (cd phiéu)  thém (cb phiéu)
hang nam

07/01/2023 10 000 10 000
07/01/2024 15 000 10% 10 000
07/01/2025 13 000 10%

Ngay 08/01/2025, néu ban toan b ¢6 phiéu ctia cong ty X hién cé trong tai khoan cua
minh véi gid bang gia trung binh ctia cd phiéu d6 trong ngay 07/01/2025 thi anh An sé
1ai bao nhiéu tién?

Giai thich thuat ngt:

=C6 titc 1a khoan 1gi nhuan rong dwgc tra cho mdi ¢ phan, thuwong duoc chi tra br:fmg co
phiéu hodc bang tién mat

»Gia trung binh ctia ¢6 phiéu trong mot ngay giao dich dwoc tinh bang trung binh cong
cua gia cao nhat va gia thap nhat ctia ¢6 phiéu trong ngay giao dich d6. Bon vi triéu
dong.

B. Cdu hoi — Tra loi tw lugn
» Cau 16.Cho ham s8 y = 2_x1 c6 db thi (C). Tim tat ca di€m M thude (C) sao cho tdng khoang
x f—
cach tit M dén cac duong thang A, :2x+y-5=0 va A, : x+2y—4=0 la nho nhat
» Cau 17.Trong khong gian voi hé toa do Oxyz cho hinh chdp cut déu ABC.A'B'C’' va c6 A’;B;C’
nam trong mat phang Oxy. Biét rang A(O; 2; 3), diém B thudc truc Ozva diém C cb

hoanh d¢ dwong. Tim toa d¢ diém C' sao cho C'A+C'B+2C'C

dat gia tri nho nhat.

» Cau 18.Cho hinh hop ABCD.A'BC'D' ¢6 A'AB la gbéc nhon va thoa man cac diéu kién
cos| A',AB,C|= % ; A'’AD =90% BAD =60° ; AA' =2m; AB=AD =1m
(a) Tinh cosin ctia goc nhi dién [B’, AA’, D].
(b) Mot chat diém xudt phét tir A chuyén dong déu trén doan thang AB véi van tdc
1m/s, ddng thoi mot chat diém khac xuat phat tir D' chuyén dong thang déu trén doan
B'D' véivan tdc 2m/s. Hoi sau bao lau thi khoang cach gitta hai chat di€m ngan nhat?

» Cau 19. Ttr mot soi day thép thang dai 4m, nguoi ta cat thanh cac doan thép nho dai 2cm va 5cm
. Sau do6 ghép thanh nhitng hop hinh chit nhat cé canh dai 2cm hodc Scm . Mbi hinh hop

chit nhat thanh pham sé duoc ban lam do6 trang tri.
C6 bon loai hinh hop chit nhat dugc tao ra véi thong tin duoc cho nhu bang sau:
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Loai hinh hgp chit nhat Thé tich Gia ban/1 hinh hgp chit nhat

1 8cm’® 3000 dong
2 20cm® 5000 dong
3 50 cmi® 6 000 dong
4 125cm® 9 000 dong

Xét tat ca cAc phuong an cit soi day thép dai 4m thanh cac doan 2cm va 5cm, sau d6
ghép thanh cac hinh hop chit nhat ké trén. Tinh tong sO tién 16n nhat thu dugc khi ban
hét cac hinh hop chit nhat do.

» Cau 20.Xét céc s8 thue a, b v6i b>0 thoa man hé thitc e’ —e' +2a=1+2In(e" +2b+1). Chimg

minh a+2b—-1Inb > +3In2.

2b+1

Hét
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PE THI HOC SINH GIOI

f F , ) NAM HOC 2024 - 2025
SO HUNG YEN
TOANTU TAM Thoi gian lam bai 90 phiit, khong ké'thoi gian phit dé

HO 0 t1 HNT STNMN et
SBD ittt s
PHAN DE
» Cau 1

(1) Db thi ham s8 y = x° —3x+3 c6 hai diém cuc tri A, B. Tim toa dd diém M trén truc
Ox dé€ do dai duong gap khic AMB nho nhat.

(2) Mot khtic song c6 2 bo song song voi nhau, khoang cach gitra hai bo la 1km . Mot
nguoi can di tir diém A bo bén nay dén diém B bo bén kia va cach 8 km vé phia ha luu
(nhu hinh vé). Nguoi d6 phai cheo thuyén tir A véi van tdc 6 km/h dén diém D bo bén
kia r6i chay bd dén B véi van toc 8 km/h. Gia stk réng van toc ctia nudce la khong dang ké
so v6i van toc thuyén. Tim vi tri diém D dé€ thoi gian can di 1a it nhat.

A

Ikm

C D

=~

8 km

(3) Cho x,y la cac sd thuc thay d6i thoa man x* +y* +xy =1 va ham s6
, o 2 -2
f(t) =#>+3t° —9¢+1. Tim gia tri 16n nhat cua biéu thic H = f(“—yj
x—y+3
» Cau 2. Cho ba s§ dwong a,b,c theo tht tu lap thanh cap s& cong. Ching minh rang ba s
-1 -1 -1
(\/E+\/E) , (\/E+ \/;) , (x/a_+\/5) theo thit tu cling 1ap thanh cap s6 cong.
» Cau 3. Giai phuong trinh 4sinx+4sinx.cos2x+2sin2x—-6cosx—3=0
» Cau 4. Tim nguyén ham F(x) cua ham s6 f(x) = cos® x biét F(O) =0.
» Cau 5. Cho hinh lap phuwong ABCD.A'B'C'D' c¢6 d¢ dai canh bémg a.Goi M,N lan luot 1a hai
diém thudc doan théng AD' va BD saocho AM=DN=x, 0<x< ax/i. Tim x theo a d€
dd dai MN ngan nhat.
» Cau 6.
(1) Cho hinh chop S.ABCD c6 day ABCD la hinh vuong canh a. Cac tam giac
2
SAB,SCD can tai S va c6 t8ng dién tich hai tam gi4c nay bing 5% M3t phéng (SAB)

vudng goc voi mat phang ( SCD). Goi H 1a hinh chiéu vudng géc ctia S trén mat phang

(ABCD). Tinh khoang céch tir diém H dén mat phang (SBC ) :

(2) M6t vat duoc dat can b:?mg trén mot gia do ba chan voi diém dat E(O; 0; 6) va cac
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diém ti€p xtic voi mit dat cua ba chan [an luot 1a A, (0;1;0), A, [g ;—% ; OJ,

A, (—g ; —% ; 0]. Biét réng trong lwong ctia vat la 500 N. Tim toa do cua luc tdc dung

lén gi4 do E, E,, .

» Cau 7. Cho A la tap hop cac s6 tu nhién c6 10 chit s6 d6i mot khac nhau. Chon ngéu nhién mot
s0 thudc tap A. Tinh xac sudt dé€ s6 duoc chon chia hét cho 11111.

8100 2025.log, (5x-1) 8100

+2024 * =2024 i 42024 ¢

2025.1og,, (5x-1)

» Cau 8. Giai phuong trinh sau: 2024

Hét
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PE THI HOC SINH GIOI
NAM HOC 2024 - 2025

SO KIEN GIANG

TOANTU TAM Thoi gian lam bai 90 phiit, khong ké'thoi gian phit dé

HO 0t EHT SIMH .ot
SBD i
PHAN DE
» Cau 1. Giai phuong trinh sinx+sin2x =sin3x
» Cau 2. Cho day s0 (un) xac dinh boi cong thirc {ul =2 , n=1. Xac dinh cong thttc sO
u, ., =2u —-n+l

hang tong quat cua day so (un )

X+ Y+t —y? =12

» Cau 3. Giai hé phuong trinh

yyx’—y® =12
x =6
» CAu 4. Choday s8 (x ) dwoc xac dinh boi 4 . Chttng minh day s6 (x ) c6 gidi han.
y ( n) {xnﬂ:m 8 y ( n) g

Tim gidi han do.

» Cau 5. Trong mdt phéng toa do Oxy, cho tam gidc ABC can tai A(l,'O ) va hai d¢iém B,C, thudc
duong théng A: x—y+1=0. Xac dinh toa d6 cac dinh B va C biét dién tich tam giac
ABC bing 42

» Cau 6. Tir bai bién khu du lich d¢ao Phtit Qudc tinh Kién Giang, ta cé thé quan sat va ngam nhin
thdy hai vi tri B,C (tham khao hinh anh). Bang cong cu do dac nhu thudc do, giac k&, ...
hay dé xudt mot cach xac dinh khoang cach gitta hai vitri B va C.

» Cau 7. Cho hinh chop S.ABCD, day ABCD la hinh vuong tam O, AC = a2 va SA vuong goc
voi mat day. Tinh khoang cach tir diém O dén mat phéng (SCD) biét réng goc gitta SC
va mat day bang 30°

» Cau 8. Cd bao nhiéu so ti nhién c6é ndm chit s60 d6i mot khac nhau sao cho hai chit s6 1 va 2 luon
dtng canh nhau

» Cau 9. (a) Trong mot budi thi, gidm thi dua cho mdi thi sinh mdt bd cau hoi gom 15 cau hoi khac
nhau, dung trong 15 phong bi dan kin, cé hinh thitc giéng nhau, mdi phong bi dung 1
cau hoi, mbi thi sinh chon ngau nhién 5 cau hoéi. An va Binh tham gia budi thi d6. Biét
rang bd 15 cau héi danh cho cac thi sinh 1a nhw nhau. Tinh xac suat d& 5 cau hoi An chon
va 5 cau hoi Binh chon ¢é it nhét 1 cdu hoi giéng nhau.

(b) M6t van dong vién thi mén ban sting vao bia. Biét rang xac suat d€ van dong vién d6
ban trung vong 10 1a 0,2; ban tring vong 9 1a 0,3 va ban trung vong 8 1a 0,4. Van
ddng vién thuc hién ban hai Ian ddc 1ap. Biét rang van dong vién dat huy chuong vang
néu dugc 20 diém, dat huy chuong bac néu duoc 19 diém va dat huy chuwong dong néu
duoc 18 diém. Tinh xac suat dé€ van dong vién dat duoc huy chuwong dong.

» Cau 10.Tim nghiém nguyén duong ctia phurong trinh 7 (x2 + yz) =25(x+y)

Heét
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PE THI HOC SINH GIOI

NAM HOC 2024 - 2025
g SO KHANH HOA
TOAN TU TAM Thoi gian lam bai 90 phiit, khong ké'thoi gian phit dé
HO 0 t1 HNT STNMN .ot
SBD ettt
PHAN DE
» Cau 1. (a) Giadi phuwong trinh cosx(sinx +cosx —sin Sx) = sinxsin 3x.
o i~ 2025n . v s
(b) Cho day s6 httu han u, =log,,, 20251 )/ voi ne {1; 2;3;..; 2024}. Hay tinh tong tat
-n

ca cac sd hang cua day so trén.
» Cau 2. (a) Choham s§ y =2(1+m)x® —3(m+1)x* + x+%—l (1), (v6i m 1a tham s6). Chtng minh

rang d6 thi ciia ham s& (1) luon di qua 3 diém cd dinh thang hang véi moi m.

(b) Cho cac s8 thiee x, y thoa man e +e" ¥ + x(l— y) +l=e""+ +3y, (véi x>0

ex73y
» Cau 3. (a) Giai bat phuong trinh /logx+1+ \/log x* -3+ \/17 “logx® >3\5
x*+3y* =27

(b) Cho x, y, z 1a cac s6 thuc duong thoa man { y* +yz+z* =16 . Tim gid tri ctia bi€u

x*+3xz+3z° =75
thiec P =2xy+3yz+zx
» Cau 4. (a) Trong mot 16p co (2n+3) hoc sinh, trong d6 c6 3 em A, B, C. Xé&p ngau nhién cac hoc
sinh ctia 16p hoc vao day ghé& duoc danh s6 tir 1 dén (2n +3), mdi hoc sinh ngdi mot ghé.

Biét x4c sudt d€ sd ghé cia 3 em A, B, C theo thtt tw 1ap thanh cap s6 cong la % Tim

s6 hoc sinh cua 16p hoc.
(b) C6 35 con tho (bao gom thé tring va thd den) duoc nhét vao hai chudng. Bat ngau nhién

mdi chuong mot con tho. Biét xac suét bt duwoc hai con tho den 1a % . Tinh xac suat dé€
bat dwoc hai con tho trang.

» Cau 5. (a) Cho hinh lap phwong ABCD.A'B'C'D' va M la trung di€ém ctia B'C’. Tim s6 do goc
gitta hai duong thang AM va BC'.
(b) Cho t& dién déu ABCD va diém E trén canh AD sao cho tan ctia gdc gitra hai mat
phang (BCD) va (BCE) bang # Tinh ti sO thé tich cua hai khoi tit dién ABCE va

EBCD.
(c) Cho tir dién ABCD c6 ACB=60° va

ACD+BCD=CAD+BAD+BAC =CBD+ ABD + ABC =180°
Goi S 1a dién tich toan phan cta hinh tt dién ABCD . Hay tim gia tri lén nhdt cua S,
biét chu vi tam gidc ABC bang 3

Hét
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» Cau 2.

» Cau 3.

» Cau 4.

» TOAN TU TAM - 0901.837.432
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PE THI HOC SINH GIOI
NAM HOC 2024 - 2025

At SO QUANG BINH

TOANTU TAM Thoi gian lam bai 90 phiit, khong ké'thoi gian phit dé

PHAN DE

. 2(1+tanx)tanx ) T
(a) Gidi phuong trinh : =+2sin| x+— |.
l+tan®x
(b) Mdt dai ly kinh doanh xe gan mdy véi gia mua vao mdi chiéc xe 1a 36 triéu dong va
gid ban (ra mdi chiéc xe 14 42 triéu dong thi s lwong xe ban ra mdi ndm 1a 720 chiéc.
Néu mdi chiéc xe khi ban giam 1 triéu dong thi s lwgng xe ban ra trong ndm tang 180
chiéc. Hoi dai ly phai ban mdi chiéc xe bao nhiéu triéu dong dé thu duoc lgi nhuan cao
nhat trong mot nam.

X2 —(m+2)x+2m+4
x—2
A, B sao cho dién tich tam gidc OAB bang 2.

(m la tham s8) c6 hai diém cuc tri

(@) Tim m d€ d6 thi ham s6 y =

(b) Cho hai s6 thue duong x, théa man log, [’; Y 3‘1J <4-3x-2y. Tim gid tri nho nhat
X+ oy

cua biéu thirc P = 6x+2y+%+§+2024.

Cho hinh vuong ABCD canh a4, trén duong thang d vudng goc véi mat phang (ABCD)
tai A taldy diém S khong trung v6i A. Goi H, K Ian luot 1a hinh chiéu vuong goc cuia
A lén SB, SD.

(a) Tinh thé tich khéi t& dién ABCH khi SA =2a.

(b) Tim gia tri 16n nhat cta thé tich khoi tt dién ACHK khi S di dong trén d va khong
trung vdi A.

Ba xa tht ban vao bia, mdi ngudi ban mot Ian véi xac suat triung bia tuwong tmg 1a x,y va
0,8 (v6i x > y). Biét xac sudt dé€ it nhat mot trong ba cau xa thu ban triing bia 1a 0,976 va
xac suat dé ca ba xa thu bin trung bia 1a 0,336. Tinh xac xuat dé c6 dung hai xa tha bin
trang bia.

Hét




Bai 2.

Bai 3.

Bai 4.

Bai 5.

Bai 6.
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PE THI HOC SINH GIOI
NAM HOC 2024 - 2025

, SO TIEN GIANG

TOAN TU TAM Thoi gian lam bai 90 phiit, khong ké'thoi gian phit dé

(1) Tim tat ca cac gia tri nguyén cua tham s6 m dé€ d6 thi ham s6
x2+(2m+3)x+m2+4m . s o L
y= c6 hai diém cuec tri nam vé cung mot phia doi vdi truc
xX+m

hoanh.

(2) Cho mdt tdim nhom hinh luc gidc déu canh 60 centimét. Nguoi ta cat & mdi dinh ctia
t&m nhom hai hinh tam gidc vudng bang nhau (cat phan t6 dam ctia tim nhom) roi gap
t&m nhom dé dwoc mot hinh lang tru luc gidc déu khong cé nap (xem hinh vé minh
hoa). Goi canh nho ctia tam gidc vudng bi cit1a x centimét, im x (centimét) dé€ thé tich
cua khéi lang tru luc giac déu trén la 16n nhat.

2

(1) Giai phuwong trinh: 2cos [% [sin x-13+ TJ] = \/5

(2) Giai phuong trinh: (x +1)(4" + 2) =3.4%
Trong mot hop co chira 8 tAm thé gidng nhau, trén moi thé chi ghi mot s& thudc tap
X = {1; 2:;3;4:6;7;8; 9} . Rat ngau nhién tir hdp trén 3 thé, tinh xac suat cta bién ¢6: “Rat
duoc ba thé ma cac s ghi trén thé do la s6 do ba canh ctia mot tam giac tu”.

u, + \/E -1

1—(\/5—1)un

Cho day (u,) xéc dinh boi u, =~/2, u_ = ,VneN. Tinh u,,,.

(1) Nguwoi ta can trang tri cho mot kim ty thap 1a mét hinh
chép i gidc déu S.ABCD c6 canh bén bang 15 mét, ASB =15
bang duong gap khiic day deén led vong quanh kim tu thap
AEFGHIJKLS (xem hinh vé minh hoa), trong d6 diém L c&
dinh va LS = 3 mét. Tinh d6 dai (mét) ngan nhat cia day den
led.

(2) Cho hinh chép S.ABC c6 day ABC la tam giac vuong can
tai A, biét AB= a2 , SBL (ABC ) .Goi N la trung diém cua

BC, Q la diém thudc doan théng SC sao cho SC=3CQ va «

la goc gitta SC voi (SAB) sao cho sina = % Tinh khoang

cach tir diém S dén (ANQ) theo a.
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Hai chiéc khinh khi cau bay lén ttr cing mét dia diém trong khong gian. Sau mot
khoang thoi gian, chiéc thit nhat nam cach diém xuat phat 5km vé phia Dong va 3km
vé phia Nam, dong thoi cach mat dat 0,8km ; chiéc thit hai nam cach diém xuat phat
2km vé phia Bac va 1km vé phia T4y, dong thoi cach mat dat 0,5km . Cuing thoi diém
d6, mot nguodi diing trén mat dat va nhin thay hai khinh khi cau néi trén. Biét rang, so
véi cac vi tri quan sat khéc trén mat dat, vi tri nguoi d6 ding c6 tong khoang cach dén
hai khinh khi cau la nho nhat. Gia st chon hé truc toa d6 Oxyz véi gdc toa do O dat tai
diém xudt phét ctia hai khinh khi cau, mgt phang (Oxy) tring v6i mat dat, truc Ox
hudéng vé phia Nam, truc Oy huwdng vé phia Pong va truc Oz hudng tir mat dat lén
trén, don vi do trén céc truc la kilomét. Tinh tong khoang cach nho nhat dé.

(2) Ong X mudn xay dung mot toa nha that hoang trang cho mot cong ty. Kién tric sw
thiét ké toa nha c6 hinh dang la mét khoi lang tru tam giac déu c6 canh bén bz‘?mg canh
day va bang 40 mét. Ong X yéu cau kién tric su xay dung thém mot cay cau MN bac
qua toa nha (diém dau thudc canh A'C, diém cudi thudc canh BC' cta lang tru) dé
trang tri bang nhiing vat liéu quy hiém véi don gia 1,5 ty dong trén 1 mét chiéu dai. D&
giam chi phi cho cay cau, kién tric st phai chon vi tri cAy cau sao cho MNngan nhat.
Tinh s0 tién xay cay cau do.

Hét




Bai 2.

Bai 3.

Bai 4.
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PE THI HOC SINH GIOI
NAM HOC 2024 - 2025

, TP.HO CHI MINH

TOAN TU TAM Thoi gian lam bai 90 phiit, khong ké'thoi gian phat dé

PHAN PE

(1). Cho biét chu ky ban ra cua nguyén t6 phdng xa Poloni 210 la 138 ngay, nghia la sau
mdi chu ky 138 ngay thi khoi luwong ctia mau vat Poloni 210 chi con lai mot ntra.

(a) Tinh kh&i lwgng con lai cua 64 gam Poloni 210 sau 552 ngay.

(b) Hoi sau bao nhiéu ngay thi 64 gam Poloni 210 con lai 1 gam?

(2). Mot ngudi mudn mua mot thanh gb du dé cat ra lam thanh cac thanh ngang ctia mot
cai thang. Biét chiéu dai cta cac thanh ngang dé lam cai thang d¢6 (tinh tir bac thang duwdi
cung lén) Tan lwot la 49 cm, 47 cm, 45 cm,..., 35 cm, 33 cm (m6i thanh ngang ngén
hon 2 cm so véi thanh ngang bac dudi lién ké).

(a) Hoi cdi thang d6 ¢ bao nhiéu thanh ngang?

(b) Hoi thanh gb can mua c6 chiéu dai it nhat 1a bao nhiéu cm ? Biét rang mdi [an cat
thanh gb thi phan gb bi cat (thanh mun cwa) dai 0,5 cm.

Cho ham s6 y =x°—3x ¢4 do thi (C ) . Tim tat ca diém A thudc (C ) sao cho tiép tuyén
cua (C ) tai A cit truc hoanh va (C ) lan luwot tai 2 di€ém phan biét M, N (N # A) thoa
man A 1a trung diém ctia doan thang MN .

Mot cong ty thiét k& trong kinh sao cho mdi phan

duwong vién cua trong kinh 1a mét phéan d6 thi cua ;
ham s6 bac hai hodac mét phéan d6 thi cia ham s6 bac 4 ' c

bdn roi ghép chung lai véi nhau nhu hinh vé bén
dudi (sau d6 ho sé€ diéu chinh theo ty 1€ phu hop).
Xét hé truc toa do Oxy nhu hinh vé bén dwdi, biét
rang A(-2;0), B(0;-4), C(7;0), D(L;k) v6i k>0,
Cho biét dwong cong(Cl) di qua cac diém A,D,C la

B

mot phan cua d6 thi ham s6 bac hai nao d6, duwong cong (Cz) ung v6i duong vién ndi A
v6i B 1a mot phén ctia d6 thi ham s6 y =bx” +¢ con dwong cong (C, ) ung voi duong
vien n6i B véi C 1a mot phan ctia d6 thi ham s8 y =mx* +n. Tinh k biét dién tich trong
kinh d6 bang 33,44 (don vi dién tich).

Luat Brenford chi ra rfing khi chon ngﬁu nhién mot s6 liéu trong mot bang sd liéu gom
s0 luwong du 16n cac so liéu (nhw dd dai cac con song trén thé gidi, s6 lwgng cac loai con
trung trén thé gidi...) thi xac suat dé chir s6 dau tién bén trai cua s6 liéu d6 la k (voi

1<k<9)bang p, =log,, (1+%}.

(@) Chitng minh p, +p, +...+p, =1 va tim s6 k nho nhatdé p, +p, +..+p, = %




Bai 5.

Bai 6.
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Mot nguoi mudn lam gia s6 liéu nham tudng rang cac chit s6 dau tién bén tréi ctia
cac s8 liéu trong mot bang s& liéu bat ky sé tuan theo quy tic ngau nhién tir 1 dén 9 va
ciing kha nang xay ra. Xét phép thtr chon ngau nhién mot s6 liéu trong mot bang sd liéu
g6m sd leong dt1 16n céc 8 liéu. Chiing minh réng néu tinh xac suat cho bién cd “chit s§
dau tién bén trai ctia s6 liéu d6 16n hon 5” thi ngwoi mudn lam gia s6 liéu do sé tinh ra
két qua 16n hon hai Tan két qua khi tinh theo Luat Brenford.
Mot chi tiét may duoc ghép tir hai khoi kim loai ¢6 dang
khoi chop tam giac S.ABC va khdi lang tru ding
A'B'C'.ABC nhu hinh vé bén. Biét r::fmg do dai canh bén
cua hinh lang tru ding A'B'C"'.ABC 1a a va hinh chiéu

ctia S 1én mat phang (ABC ) nam bén trong tam gidc

ABC. Bong thoi chi tiét may nay cé ddc diém nhu sau:

= Cac khoang cach tit S dén cac diém A, B,C bang nhau

va cling bang % khoang cach tir S dén A’

= Cac gbc gitta cic mat phang (SAB),(SBC),(SCA) vOi

mat phang (ABC) nhau bang « va tana = %tan B trong

d6 3 la goc gitta SA" voi mat phéng(A' B'C ') . Tinh theo a thé tich cta chi tiét mdy nay.
Trong khong gian Oxyz, cho cac diém A(O; 7; 2), B(O; 0;10,8) . Tim gid tri nhoé nhat va gia
tri 16n nhat cta d6 dai doan th:fmg MN, biét M la diém thudc mat phéng Oxy thoda man
AM=2,5 va N thudc mit phing (a):z-12=0 thod man BN =1,3.

Hét




» Cau 1.

» Cau 2.

» Cau 3.

» Cau 4.

» Cau 5.

» Cau 6.

» Cau 7.
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PE THI HOC SINH GIOI
NAM HOC 2024 - 2025

o, SO THAI NGUYEN

TOAN TU TAM Thoi gian lam bai 90 phiit, khong ké'thoi gian phit dé

PHAN DE
(a) Mot rap chidu phim cé 12 hang ghé. Hang ghé thit nhat ¢6 15 ghé, s6 ghé & mdi hang
sau déu nhiéu hon s6 ghé€ ngay trudc d6 5 ghé. Tinh tong sd ghé cua rap chiéu phim.

(b) Gidi phuong trinh: sin (3x - %j =sin 2x.sin [x + %j .

(a) Mot co s san xuat nudc tinh khiét ¢d nang lwec san xuat khong qua 300 mét khoi mot
ngay. Tinh todn chi phi san xuat trong mot ngay bao gom: chi phi nhan cong la 5 triéu
dong, chi phi nguyén vat liéu 1a 0,15 triéu dong cho mdi mét khdi duoc san xuat va chi
phi bdo duwdng may moc ti 1& thuan véi binh phuwong s6 mét khdi nude dugce san xuat
trong ngay hom dé. Néu trong mot ngay co sd do6 san xudt dwgc 100 mét khdi thi chi phi
san xuat la 25 triéu dong. Biét rang gia ban mdi mét khdi nuwdc tinh khiét ctia co so d6 1a
350 nghin dong. Hoi mdi ngay co s& d6 nén san xuat bao nhiéu mét khoi nudc dé dat
dwoc loi nhuan cao nhat?
x*—x+4 khix>2

x—2
Nx+7-3

Cho tap hop X ={5,6,7,8,9}. Thai va Nguyén mdi ban viét ngau nhién 1én bang mot s6 tu

(b) Xét tinh lién tuc cia ham s6: f(x)= trén khoang (~7;+)

khi-7<x<?2

nhién c6 ba chir s6, d6i mot khac nhau, dwoc lap tir tap X . Tinh xac suét d€ trong hai s
tw nhién do6 c6 dung mot sd tu nhién c6 chir s6 9.
Cho hinh chép S.ABCD c6 day ABCD la hinh thoi canh a, AC =a. Puong thang SA
vudng goc véi mit phang ddy va SA=2a. Goi M la trung diém ctia doan thang SD, N
1a giao diém ctia duong thang SA va mit phang (BCM )
(a) Tinh dién tich cua t& gidc BCMN .
(b) Tinh khoang céch gitta hai duong thang AB va CM.

u, =1
Cho déy s6 (u, ) xac dinh boi <u,,, >0,VneN . Chting minh rang day s (u,) la day

u’ =2u +3,vneN
s0 tang va bi chan.

1

Cho P(x) 1a da thitc bAc nam cd cac hé so tw nhién sao cho vdi x#0 thi P(x) = x6P[—J
X

\ o P(3)
va P(Z) =10P (1) Tim gia tri lon nhat cua .
P(2)

Tim s6 nguyén t& p nho nhat dang 4k +1(k eN ) sao cho phuong trinh x° +x+p=y* ¢6
nghiém nguyén duong x,y .
Heét
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PE THI HOC SINH GIOI
NAM HOC 2024 - 2025

, SO BEN TRE

TOAN TU TAM Thoi gian lam bai 90 phiit, khong ké'thoi gian phit dé
HO 0 11 ENT STNMN .ot
SBDD et e ettt et e ataa
PHAN LOI GIAI CHI TIET
» Cau 1l
, A A " C X2 4+2x+2
(a) Khao sat su bién thién va vé d6 thi ham so (C ) Y= T
X+

(b) Cho biét ham s6 y = f (x) =x®+ax® +bx+c (voi a,b,c 1a cac tham sd thuee, biét

f ’(O) =1 f (3) =29 va d6 thi ham s6 cat truc tung tai di€ém cé tung d6 bang 2. Tinh gia
tri cla ham so tai x=-2.

= Loi giai

P+ 2x+2

(a) Khdo sdt sy biéh thién v vé do thi ham s6'(C):y
x+1

Tap xac dinh: D=R\ {—1}

Sw bién thién

2 =0
LX +2x_0<:{x

B (x+1)2 -

Ham s0 c6 hai diém cyc tri x=0;x=-2.

x=-2

limf(x) = —o0; limf(x) =+00, do d6 x=-1 la tiém can ding cta d6 thi ham so.

x—1 x—1*
tim [ £(x)=(x+1)]=0; lim [ £(x)(x+1)]=0,
Do d6 y=x+11a tiém can xién cta do thi ham sé.

Bang bién thién

T oo 2 1 0 oo
iy’ f 0 0 i
2 too }-oo
y / \ \ /
oo o0 2
D6 thi ham s6
—2-1-1 |0 x

(b) Cho biét ham 56 y = f(x)=x°+ax® +bx+c (vi a,b,c la cic tham s6'thyec, biet f'(0)=1, f(3)=29 va

do thi ham so cit truc tung tai diéin c6 tung d bang 2. Tinh gid tri ciia ham sb'tai x=-2.

» TOAN TU TAM - 0901.837.432




BO DE THI HOC SINH GIOI — THU'C THI TU LUAN

6 y=f(x)=x*+ax’ +bx+c,suyra f'(x)=3x"+2ax+b.

f(0)=1=b=1

f(3)=29=27+9a+3b+c=29

D6 thi ham s8 cit truc tung tai di€ém co tung do béng 2,khidé f (O)=2:>c=2.

1
a=-=
3 1 28
Dodétacd {b=1 suyra y:f(x):x3—§x2+x+2:f(_2):_?_
c=2

» Cau 2. @ng A thué thg lam mot cai ctra nha hinh parabol c6 chiéu cao tir mat dat dén dinh 1a 2,5
mét, chiéu rong tiép gidp vSi mat dat 1a 3 mét. Gia tién thué tho lam mdi mét vuong clra
la 2 000 000 d6ng. Tinh sO tién 6ng A phai tra cho tho.

= Loi giai

Ay
A

€T
-

| ©o =

-3
2

Dat cai cra nha hinh parabol vao hé truc toa d6 Oxy nhu hinh vé

Goi phuong trinh ctia parabol 1a y = ax® +bx +c

Do (P) di qua hai diém A 0;E ,B 3 ;0| va co truc d6i xiing la Oy nén
2 2

2a43bre=0 (9 3 [ -10

4 2 —a+—b+c=0 a=—

b 4 2 9

—=0 <<b=0 <1b=0

2 5 5

] c== c==
5 2 2

-10 , 5

Tirdé,suyra( ) y—Tx +§

Dién tich plfén lélm ctra la:

3 3

2 (_ 2

e [0 8 gy [ 20,50
SU9 2 21 2 3

2 2

Vay s0 tién ong A phai tra la: 5.2000000 =10000000 dong.

102

-s(m')
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» Cau 4.

» TOAN TU TAM - 0901.837.432

BO DE THI HOC SINH GIOI — THU'C THI TU LUAN

BC, AC, AB tuong ung, ta duoc tam giac déu A BC,. Tiép tuc ndi cac trung diém
A,,B,,C, ctiacaccanh BC,,C A, A B tuong ting, ta duoc tam giac déu A,B,C,, thuc hién

qua trinh nay dén v6 han Ian. Goi S, la dién tich cta tam giac déu A B C, (n eN,n 21) .

Tinh tong dién tich cac tam giac déu A B C, thu dwoc.

= Loi gidi

Tam giac déu ABC c6 canh bang 2 nén c6 dién tich S

AABC — 4

Tam giac déu A B,C, c6 canh bang 1 nén co dién tich S AmBC, = =

.7 AN 7 M 1 A 7 [N 7
Tam giac déu A,B,C, co6 canh bang > nén co dién tich S,, , . =-——=

4 16
2
1 (zlt Ve 3
Tam gidc déu A,B,C,c6 canh bang " nén c6 dién tich S5, , - = M Twm

Téng dién tich cac tam gidc déu A B C, bang

S=\/§+§+£+ﬁ+ \/5

PERAAERIT

+...

Céc s hang cua tong lap thanh cdp s6 nhan lui v han véi u, = J3; q =%

_ 343

Trong mot ti c6 mét s6 chiéc keo cung loai, chi khac mau trong d6 ¢ 10 chiéc keo mau
cam, con lai la keo mau vang. Ban B 13y ngéu nhién mot chiéc keo tir trong tai, khong tra
lai. Sau d6, ban B lai 1dy ngau nhién thém mot chiéc keo khac tir trong tdi. Biét rang xac

A, ~ 2 . - A \ \ 3 2 . A 7. /4 - A
suat ban B lay duoc ca hai chiéc keo mau cam la e Hoi ban dau trong tti cé bao nhiéu

chiéc keo?
. Loi gidi
Goi s6 keo mau vang la x(x > O) )

Khong gian mau ¢6 s8 phan tw la: Cj,, .C:

10+x " 9+x

=(10+x)(9+x).

o tam gidc déu ABC c6 dd dai canh bang 2. N&i cac trung diém A, B,,C, ctia cic canh
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cdch d€ban B 148y duoc ca hai chiéc keo mau cam la: C;,.C; =90(c4ch).

Xéc suat d&ban B 1dy duoc ca hai chiéc keo mau cam1a P=— 20 3

(x+10)(x+9) 8
X= —6(loai )
x=25
Vay ban dau trong tai c6 so chiéc keo la: 10+ 25=235(chiéc).

N 3(x2 +19x+90) =720 = x* +19x-150=0 <

» Cau 5. Cho hinh 1ap phwong ABCD.A'B'C'D’ canh a.Goi M, N Tan luwgt 1a trung diém cua BC

» TOAN TU TAM - 0901.837.432

va A'B'’. Mit phing (DMN ) chia khoi 1ap phuong da cho thanh hai khéi da dién. Goi

(H ) 1a khoi da dién chira diém A, co thé tich V( " (H ’) 1a khéi da dién con lai, co thé tich

v
- Tinh ti s V(H)
(1)

Vi

I
Trong (ABCD) goi I =DMNAB.
Trong (ABB'A’) goi K=INNBB va E=INNA'A.
Trong (AA'D'D) goi P=EDNA'D'.

Khi d¢, (DMN ) chia khoi lap phuong thanh hai khoi [an lwgt la khdi A’ABMDPNK va
kh6i BC'D'CDMKNP.
V.=V Vv

(H) A'ABMDPNK — Y EAID —
De thdy B la trung di€ém cta IA, suyra [B=a.
AIBK d6ng dang véi ANB'K nén 1133’11<< = % = % = BK= % BK= B'K= % BB' = %
AEAN=AKBN = EA’'=BK= g

v v

EANP ~ Y IBMK *
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a
A'P//AD:>AP=AE 3 _1_ p_t
AD AE a 4
—+a
3
. 1 1 1 e Ay ar
Taco V,,==AE.AI.LAD—-—-BK.BI.BM——A'E.A'N.A'P
" 6 6 6
1 4a 122 a 1aaa 55 ,
== —200--.—ad———.—.—.—=——
6 3 6 3 2 6324 144
\%
Lai 6 V,,op wwery =@ nén —0 :%.

» Cau 6. Trong mit phang véi hé toa dd Oxy cho duong thang d:x—y =0 va diém M(Z;l). Viét

phuong trinh dwong th:fmg A cit truc hoanh Ox tai diém A va cét duong théng d tai
diém B sao cho tam giac AAMB vudng can tai M.

= Loi giai
y
d
B M
[0 x
A\

Vi AcOx,Bed, ta gia sit toa do A(a;0), B(b;b) = MA =(a-2;-1); MB=(b-2;b-1)
Theo bai ra, ta co MALMB _ MA.MB=0
MA = MB MA? = MB?
(a-2)(b-2)-1(b-1)=0
<~ 5 )
(a-2) +1=(b-2) +(b-1)

51—2:—19:1
S -2 (do b=2 khong 1a nghiém).
— 2 2
[Ej 1= (b-2) +(b-1)
(b=3
b-1 b-1 {
_2= _p_v—1 _
S ! -2 = -2 b-2 < =4
(O AT PR R A S
a=

. b=3
Truong hop 1. {a:4 hay A(4;0),B(33).

Vay phuong trinh duong thang A 1a duong thang di qua A(4;O) o véc to chi phrong
AB =(~1;3) nén c6 mdt véc to phap tuyén 7i=(31) La:

» TOAN TU TAM - 0901.837.432
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x—4)+1(y—0)=0<3x+y—12=0
b=1
Truong hop 2. hay A(2;0),B(L1).
g 2. {1 hay A(20),5(11)
Vay phuong trinh duong thang A la dwong thang di qua A(2;0) c6 véc to chi phuong

AB= (~1'1) nén c6 mot véc to phap tuyén 7 =(1;1) la:
1(x-2)+1(y—0)=0<x+y—2=0

» TOAN TU TAM - 0901.837.432




BO DE THI HOC SINH GIOI — THU'C THI TU LUAN

PE THI HOC SINH GIOI

W NAM HOC 2024 - 2025
SO HA NAM
TOAN TU TAM Thoi gian lam bai 90 phiit, khong ké'thoi gian phit dé
HO 0 11 tHT STNMN vt
SBD: et
PHAN LOI GIAI CHI TIET
» Cau 1

(1) Mot chiéc cau bic qua sdng, mat dudi gdm cau cé dang cung AB biéu thi boi d6 thi
8\/§ X

ham sd y = TCOSE +2 véi xe [—67r; 67r] trong hé truc toa d6 Oxy vdi don vi truc la

mét (truc Ox mo ta mdt nude sdng) nhw hinh minh hoa dudi day:

Mot sa lan cho khoi hang hoa duoc xép thanh hinh hop chit nhat véi d6 cao 6 mét so

v6i mat niede séng sao cho sa lan ¢6 thé di qua dwoc gam cau. Chitng minh rang chigu
rong cua khdi hang hda d6 phai nho hon 12,6 mét.

(2) Cho phuong trinh sin3x+cos2x—msinx =1 v4i m 1a tham s6. tim tat ca cac gia tri

cua m d€ phuong trinh c6 dung 7 nghiém khac nhau thudc khoang (—g ; 27r].

= Loi giai
(1) M§t chiéc ciu bic qua song, mat dwdi gim ciu c6 dang cung AB biéu thi boi do thi ham so’

8\/§ X

y= TCOSE +2 voi x e [—67r; 67r] trong hé truc toa do Oxy voi don vi truc la mét (truc Ox mo ta mdt

nuoc song) nhuw hinh minh hoa dwoi day:

& S o R

YA
/\B_
H i H >
© - 6n @) 6n X

Mot sa lan cho khoi hang hoa dwoc xép thanh hinh hdp chit nhat v6i dg cao 6 mét so voi mdt nwdc song sao
cho sa lan c6 thé di qua dwegc gim ciu. Chieng minh rang chiéu rong ciia khoi hang héa dé phdi nhd hon
12,6 mét.
Xét diém M(x;y) nam trén cung AB, khoang cach tir diém M dén mit nudc twong ting
véi gia tri tung d6 y cua diém M.
3

Xét phuwong trinh yzﬁcos 21426 cos = =2,
3 12 12 2

» TOAN TU TAM - 0901.837.432
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Vi x e[ -6m;6m |= % c [—3 3}

22
Nén ta co cosizg <:>%=i%<:>x=i27r hay ‘x‘:Zw

Dé sa lan c6 thé di qua dwgc gam cau dung quy dinh thi bé rong khoi hang la
2|x|<4r~12,6.
Vay bé rong t6i da cua khoi hang 1a 12,6 mét.

(2) Cho phwong trinh sin3x+cos2x —msinx =1 v6i m la tham so. tim tit cd cdc gid tri cia m dé’

phwong trinh c6 ding T nghiém khic nhau thugc khodng (—g ; 2%].

sin3x+cos2x—msinx =1

< 3sinx—4sin® x+1-2sin’ x—msinx =1
< 3sinx—4sin® x—2sin’ x —msinx =0
o sinx(3—4si1r12 x—ZSinx—m) =0

sinx=0 {x=k7r
=

—4sin®x-2sinx+3-m=0 “4sin®x—2sinx+3-m=0

Vi x =km c6 hai nghiém x =0;x =7 thudc khodng (—g; 27r] .

Dé phuong trinh c6 ding 7 nghiém khac nhau thudc khoang (—% ; ZWJ thi phuong
trinh —4sin® x—2sinx+3-m =0 phai c6 5 nghiém khac nhau thudc khoang (— % ; 27Tj .
Dt t=sinx Ve(—%;ij:te[—l;l] taco —4t* =2t +3-m=0<>m=—4>-2t+3 ().

D& —4sin’ x—2sinx+3-m=0 phai c6 5 nghiém khac nhau thudc khoang (—% ; 27Tj thi

(*) cd 1 nghiém t e (—1,' O) va 1 nghiém t e [0;1).
Xétham f(t)=—4t> -2t +3 ta c6 bang

t

10 -. "

Dé thdéa man yéu cau thi me (1; 3] .

» Cau 2.

» TOAN TU TAM - 0901.837.432

(1) Mot qua bong cao su tha ttr do cao 22,5 mét. Gia st sau mdi [An cham dat qua bong
cao su lai nay 1én dd cao bang 80% dd cao ctia [an roi. Tinh chiéu dai quang duong qua
boéng cao su di chuyén tir khi duwoc tha dén khi khong nay niva.
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(2) Cho day s6 (u, ) xéc dinh boi {
n(u

? ~ ~ \ 4 . u
ctia day so (un) va tinh lim —-
n

u, = 2025

n+l

u,)=2(u, +3), neN*’ Tim s6 hang tong quat

= Loi gidi

(1) Mot qud béng cao su thd tie dg cao 22,5 mét. Gid st sau moi lin cham dat qua bong cao su lai ndy lén dg
cao bang 80% d¢g cao ciia lan roi. Tinh chiéu dai quing dwong qud bong cao su di chuyén tie khi duwgc thd

dén khi khong ndy nita.

Gia st quang duong qua béng di chuyén xudng va nay 1én l[an thit nhat [an luot la u, va

v,, (ul, v, > O).

Nhu vay, quang duong qua bong di chuyén xudng va nay 1én & cac [an sé 1ap thanh mot

cdp sO nhan lui vo han. Cu thé:

Quang duwong di chuyén xudng cua qua béng 1ap thanh cap s6 nhan lui v6 han (un) voi

u, =22,5, cong boi q=80%=0,8.

Quang duong di chuyén nay 1én ctia qua béng lap thanh cap s6 nhan lui vo han (vn) voi

v, =0,8x22,5=18 va cong boi g=0,8

Vay tong chiéu dai quang duong qua béng cao su di chuyén tir khi dugc tha dén khi

U

(%

225 18
= +

khong nay nttala S=5, +5

u, = 2025

ntl

(2) Cho day so’ (un) xdc dinh boi {
n(u

(un) va tinh lim —

n

Tix hé thiee truy hdi n(u,,, —u,)=2(
n(un+1 —un) = 2(un +3) onu = (n+
u u 6

n+l _ n

v 1o 1-

un)=2(un+3), neN*

- =202,5 (mét).
g 1-0,8 1-0,8

. Tim s6'hang téng quat cua day so’

)=2(u,+3) ta co:
2)u, +6

6

Khi do: (*) v, -0, n(n+1)(n+2)

6

1123

» TOAN TU TAM - 0901.837.432

. Tuwong tur ta co




» Cau 3.

» Cau 4.

» Cau 5.

» TOAN TU TAM - 0901.837.432
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-v,=6 L+—+...+ L =6 1 L
e 123 234 n(n+1)(n+2) 4 2(n+1)(n+2)
3 3 u, 3
D) (ne2) O ) S ) O )
Vay s6 hang tong quat cua day (un) la u :1014n(n+1)—3, VneN

1014n(n+1)-3 1014 3 j

2 2

Do d9, ta dwoc v

&0, =1014—

Suy ra lim 2 = lim ~lim (1014 " ~1014.

n n n n

2
2
Cho ham s6 f(x) thdéa man limM:m. Tinh lim (x +x)f x)+ .

w1 x-1 -1 x-1
= Loi giai

Ta co:
lim(xz+x)f(x)+x2+x—x2—x+2 =lim(x2+x)(f(x +1)—x2—x+2
11 x—1 poue) 1
i (x2+x)(f(x)+1)x2+x_2J:hm[(x2+x (f x)+1)(x1)(x+2)J

-1 x-1 x-1 x-1 x-1 x-1

2

=lim & +x3)c(f1x)+1)(x+2)J_2.16_3_29
Vi lim(x2+x)=2 va limM:m.

x>l -l x—1

Ba cau thu d4 phat dén 11m, mdi nguoi ¢4 mot [an véi xdc suat ghi ban tiong ting 1a x, y
va 0,6 (voi x> y). Biét xac sudt d€ it nhat mot trong ba cau tha ghi ban la 0,976 va xac
sudt d€ ca ba cau tha déu ghi ban la 0,336. Tinh xdc suat dé€ c6 diung hai cau tha ghi ban.
Goi A, B,Clan luot 1a cac bién ¢d cuia ba cau tha thir ghi ban va
P(A)=x,P(B)=y,P(C)=0,6.Do A,B,Cddclap.

Ta cé:

Xéc sudt dé ca ba cau thu déu ghi ban la:

P(A.BC)=P(A).P(B).P(C)=xy.0,6=0,336 <> xy =0,56.

Xéc sudt d€ ca ba cau thu déu khong ghi ban la:
P(ABC)=P(A).P(B).P(C)=(1-P(A)).(1-P(B)).(1-P(C))=1-0,976
©1-0,976=(1-x)(1-y)(1-0,6) <> 0,024 =0,4(1—(x +y )+ xy)

x+y=15 x=0,8
xy =0,56 < {y =0,7
Khi d6 xac suat dé€ c6 dung hai cau thu ghi ban la:
P(ABCUABCUABC)=P(ABC)+P(ABC)+P(ABC)

Theo d6 ta co: { (do x>y).

=0,8.0,7(1-0,6)+0,8.(1-0,7).0,6+(1-0,8).0,7.0,6 =0,452.
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Cho hinh chép S.ABCD c6 ddy ABCD 1a hinh binh hanh tim O. Mit phing («)

khong diqua S cit cdc canh SA,SB,SC,SD Tan lwot tai M, N, P,Q sao cho SA=25M va
SC=3SP. Tinh 22+ 0.
SN SQ
(2) Cho hinh léng try tam giac ABC.A'B'C’, diém M nadm trén canh AC sao cho
AM =kMC . Mit phang (P) di qua M song song véi hai dwong thing AB' va A'C. Goi
N la giao diém ctia mit phang (P ( ) va duong thang BC. Tim k d¢ % = %
(3) Cho t dién OABC c6 cac canh OA,OB,OC d6i mot vuong goc. Goi M la mot diém
bat ki thudc mién trong tam giac ABC . Tim gia tri nho nhat ctia biéu thikc
MA?* MB®> MC?
= + + .
OA* OB> OC?

= Loi giai
(1) Cho hinh chép S.ABCD c6 ddy ABCD li hinh binh hanh tim O. Mt phing (o) khong di qua S ciit

cic canh SA,SB,SC,SD lan lwot tai M,N,P,Q sao cho SA=2SM va SC=3SP. Tinh 5—5]+2

5Q

Goi I la giao diém caa SO va MP.Khi dé ba diém N, I,Q la cac diém chung cta hai
mgt phang phan biét (SBD) va (MNPQ) nén chting thang hang.

Xét bai toan tdng quat, dat S—A SB =Y, E D
SM_ "'SN 7'sp “'sQ

S

Dit S, =S. Taco —AsME _SM 5P _11 i:»sASMfis (1)
Sisac SA 'SC x'z xz Xz

Vi O la trung diém ctia AC nén S,.,, =S,coc = %S :

Sase _SM SI _1 SIS, SP SI _1 &I

Lai co = va = ==.—
S... SA'SO xS0 ' S.. SCSO z'SO
1 SI 1 1 S 1 1 1) SI S
Suy ra SASIM ; % —=Sv SASIP ; S_ —S do do SASMP =(;+;J%§ (2)

Tir (1) va (2) taco 52 =202,

Ap dung tuong tu vao tam gidc SBD ta ciing c6 E;(I) Y ;t

Tk dotaco x+z=y+t.

» TOAN TU TAM - 0901.837.432
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Ap dung vao bai toan, ta c6 x=2,z=3 chonén §—£+§—D=y+t=2+3=5.

(2) Cho hinh ling tru tam gidc ABC.A'B'C’, diém M nam trén canh AC sao cho AM =kMC. Mgt
phing (P) di qua M song song vi hai duong thing AB' va A'C. Goi N li giao diéin cia mdt phing

P) va dwong thing BC. Tim k dé
(P) v ng thang i NC

NB 5

e 3

Qua M vé duong thang song song v6i A'C, cat duong thang AA’ tai D;

Qua D vé duong thang song song v6i AB', cat duong thang A'B tai E.

Qua E vé dwong thang song song véi A'C, cat BC tai N (chinh la giao diém ctia mat
phang (P) voi BC).

Khi d6, mt phang (P) chinh la mdt phang (MDEN).

A B

AD _AM _ k

DA" MC

Goi F la giao diém cua A'B va AB', ap dung Thales trong tam gidc A'AF ta co
AE AD 1 BE

Ap dung dinh ly Thales trong tam gidc ACA’, ta c6

= =—= =2k+1.
EF DA k EA
Ap dung Thales trong tam gidc BA'C ta c6 BN _BE _ 2k+1.
NC EA’
Ttr gia thiét ta cd 2k+1:§<:> k :%.

(3) Cho tir dién OABC c6 cdc canh OA,OB,OC doéi mot vudng géc. Goi M la mét diém bit ki thudc mién

trong tam gidgc ABC. Tim gid tri nhé nhit cia biéu thitc T =

» TOAN TU TAM - 0901.837.432

MA* MB* MC®
2 + 2 + 2
OA* OB* OC

bat OA=4a, OB=b, OC=c.

Tt gia thiét ta cd O—A, (jé,(f d6i mot vudng goc.

Vi M, A, B,C d6ng phang va M thudc mién trong AABC nén ton tai cac s6 thiee dwong
x,Y,z sao cho x+y+z=1va OWzJCOTﬁ+3/CTI§+ZCT(f.

Tacé AM =OM-0A :(x—l)a+y@+z&, suy ra

MA®  x*a®+y*b* +z°c°

MA? = (x—1) 2% + 2% + 2% = —2x+1.
( ) y OAZ IZZ
2 2 2 2b2 2.2 2 2 2 2b2 2.2
Twong tu ta co M32 X4 +y2 Tz e -2y+1va MC2 =12 +y2 T2 2241
OB b ocC c

Suy ra
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1

2

1

2

1

+ 2

+

= O
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e

T:(
b*

Theo bat dang thitc B-C-S ta co

](xza2 +y°b* + 2% ) +1

j(xza2 +y’b° +zzcz)—2(x+y+z)+

3

2
T:(ai2 biz+ci2J<x2a2+y b* +z°c? )+1>(% u+%.yb+%.zcj +1=2.
x+y+z=1 x+y+z=1
D&u bang xay ra khi xa_yb_z )X Y _Z
i 11 11 11
a b ¢ at b
1 1 1
a2 b’ 2
=>x= Y= ,Z= (thoa man dieu kién)
P U U TR S Y
at b a’ b at b

Vay gid tri nho nhat ctia T bang 2.

» Cau 6. Cho 4,b,c la cac s6 thuc duwong thoa man :3i+i+1 =6. Tim gia tri lon nhat cua biéu
a c
. a b C

thixc P=\/ +\/ +\/

a+4bc \b+9ca \c+36ab

= Loi giai
a b c 1 1 1
P= " " R 36ab
a+4bc \b+9ca \c+36ab 140 |y Sca ], 30a
a b c
1 1 [ 1
- + 7t 2
1+{ \/EJ 1+(3\/5J \/1+(6 abj
b c

/ ca ’
bat x =2 —3\/7 =6 :xy 6c; yz =18a; zx =12b.
Do doé —+—+—= —+—+——1c> X+Y+z=xyz nén ton tai tam giac ABC sao

3a c yz zx Xy
cho
x=tan A,y =tanB,z=tanC.
P= ! + ! + 1 =cosA+cosB+cosC£§
\/1+ tan’ A \/1+ tan’ B \/1+ tan’C 2

5
bc=3a

Déng thitc xay ra khi {3 %zx/g: ca=%b =
ab _ ab=c

» TOAN TU TAM - 0901.837.432
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Vay gia tri 16n nhat ctia biéu thic P la g khi

Hét

S
I

<
I

a
Il

NP MNEFEP O

» TOAN TU TAM - 0901.837.432
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PE THI HOC SINH GIOI

e NAM HOC 2024 - 2025
SO HA NOI
TOAN TU TAM Thoi gian lam bai 90 phiit, khong ké'thoi gian phit dé

an

2
N ~ +0xX + LA gl \ ~
» Cau 1. Chohamso y = ax—b;c c6 d6 thi nhu hinh vé
X+

Khi &6 a+b+c bang bao nhiéu?
= Loi giai

VTraloi: | - | 2| | |
Ttr @6 thi ham s6 ta xac dinh dwgc phuong trinh dwong TCP 1a x =2; phuong trinh
duwong TCX1a y=—x+2

Dua vao ham sé ta xac dinh dugc phuong trinh duong TCD la x=—d, nén suy ra d=-2
Khi d6 duong TCX c6 phuwong trinh y=ax+2a+b, nénsuyra a=-1b=4
D6 thi ham s6 di qua diém A(l; 2) —2= % —>c=-5
Vay a+b+c=-2.

» Cau 2. Cho hinh chép S.ABCD c6 ddy ABCD la hinh vuong canh 3cm, canh bén SA vuong goc
véi mat ddy, duong thang SD tao véi mat day mot géc 45°. Goi M 1a trung diém cta
canh CD.Khoang cach tir diém A dén mat phang (SBM) béng bao nhiéu centimet?

= Loi giai

VTraloi: | 2| | |

Goi K la hinh chiéu vudng goc ctia A 1én BM va H la hinh chiéu vudng goc cia A 1én
SK khi d6 AK 1 BM va AH 1 SK khi d6 d(A,(SBM))zAH.
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» Cau 3.

» Cau 4.

» TOAN TU TAM - 0901.837.432

BO DE THI HOC SINH GIOI — THU'C THI TU LUAN

C6 BM = ‘/

(SD ABCD = SDA = 45° = ASAD vudng can tai A nén AS=AD=3(cm).

. 3_9 .
Taco S, ,;, =250, :3.2 (cm ) ma
2 o J5
1 2.8 "5 65
S =5 AKBM = AK == 0t - N (cm)
2

Xét ASAKvuong tai A c6

= AH = 2(om) = d(A,(SBM)) =2(cm)

AH?  AK® | AS?

Bét phuong trinh log, x* +1og, (x + 3) <l+log, (2x + 3) co bao nhiéu nghiém nguyén?

= Loi giai

vTraloi: | 4] | | ]

3
log, x* +log, (x+3)<1+log, (2x+3) < _§<x¢0

log, ‘x‘ +log, (x + 3) <log, 2+log, (2x + 3)

—§<x¢0 —§<x¢0
&< 2 =

log, Ux‘(x +3)] <log, [Z(Zx +3)] ‘x‘(x +3) <4x+ 6(1) |
Truong hop 1: —g<x<0

(1)@—x(x+3)s4x+6@—x2—7x—6so@[xs_6.
x=-1

Két hop truong hop dang xét, ta duoc —-1<x<0.
Truong hop 2: x>0
(1) = x(x+3)<4x+6<x*—x—6<0<-2<x<3.

Két hop truong hop dang xét, ta dwgc 0<x<3.
Vay tap nghiém bat phuong trinh: S = [—1; 3] \{o}.
Cac nghiém nguyeén la: -1,1;2;3.
Gia tri nho nhat cia ham s6 y = x\/3 - cos2x trén doan {—% ; 0} bang bao nhiéu? Lan tron
két qua dén hang phiin muoi.

= Loi giai

vTraloi: | - [ 1], ] 4]
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7T 7T
NG 2x=—§+k27r x=—€+k7r
Tacd y'=\3+2sin2r=0sin2v=-"" S (kez).

2x:4—7T+k27T x:2—7T+k7T
3 3

Ma x e —E;O —y=—2,
4 6

Ta lai c6 f(—%jz—%f,‘f(—%jz—%—%; (O)z—l nén gia tri nho nhat ctia ham sd

N 1

y= 23— cos2x trén doan | ——;0 bang f i —ﬂ——.
4 6 6 2

» Cau 5. Choham s6 y =mx’ + (4— mz)x +nlnx (véi m,n 1a cac tham s& thuee). Biét rang ham s6 da

cho dat cuc dai tai diém x :% va dat cuc tiéu tai diém x=1. Gia tri caa m? +n* béng bao

nhiéu?
= Loi giai
v Traloi: 3 2
Xét ham s8 y = mx? +(4—m2)x+nlnx . Tap xé&c dinh: D= (O;+oo).

. no_, n
Ta co: y' =2mx+4—m’+— va y"=2m——.
x X

\ \ N . . 1 Y A 14
Viham s6 dat cuc tritai x== va x=1 nén ta co:

"1)=0
y() 2m+4—-m*+n=0
=
0 |m+4-m*+2n=0

N m=-1

m=—
3m+4-m’ =0 [ n=-1
= 4| m=-4 = .
2m+4-m*+n=0 ) m=—4
2m+4-m°+n=0 "

& m:_l 14 " A =2>O A N\ ~ - A? . - A? 1 \ .
Voi ta co 2 nén ham so dat cuc tiéu tai diem x = 2 va dat cuc dai
n=-—

y"(1)=-1<0

tai diém x =1 (khong thoa yéu cau bai toan).

7 . m:4 14 l,(1J=_8<0 A \ ~ . . - A? 1 \ o« A2
*Voi 4 ta co 2 nén ham so dat cuc dai tai diem x = 3 va dat cuc tieu
n=
y'(1)=4>0

tai diém x =1 (thoa man yéu cau bai todn). Vay m’ +n* =4> +4° =32.
» Cau 6. Cho y = f(x) 1a ham s& da thirc bac ba c6 d6 thj nhw hinh vé

» TOAN TU TAM - 0901.837.432

Trang 18




BO DE THI HOC SINH GIOI — THU'C THI TU LUAN

AY
1

X

-----

vTréloi: | 2] | | ]
Ttr @6 thi ham s6 ta suy ra ham s& f(x) c62 diém cuctri x=a va x=b

Ta co: g'(x)=f'(x).f’(f(x)—1)

'1) (x=ae (0;1)
,2) x:be(l;Z)
f’(f(x)—l):O f x)—lza f(x)=1+ae(1;2)
f(x)-1=b | f(x)=1+be(23)

Vé cac duong thang d,:y=1+a va d,:y=1+b tasuyra

Phwong trinh f(x) =1+a c6 dung 1 nghiém x=x, € (—oo; O)
Phuong trinh f(x) =1+b c6 dung 1 nghiém x =x, € (—oo; xl) .
Mait khac: lim f(x) =Foo nén lim g(x) =T,

x—>to0 x—>too
BBT cho ham s8 g(x)
x — X, X a b +x
g(x) - 0 + 0 -0 + 0 -

ol N N

Vay ham s6 g(x) c6 2 diém cuc dai.

» Cau 7. Cho hinh chép S.ABCD c6 ddy ABCD la hinh thoi canh 2\/3 va ABC =60°. Miit bén SAB
1a tam gidc can dinh S, ndm trong mat phang vudng géc voi ddy va ASB=30". Goi M la
trung diém canh SD va « 1a géc gitra hai duong thang AM,CD . Khi d6 sina bang bao

nhiéu?

.....

vTraloi: | 1] | | |
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» Cau 8.

» Cau 9.

» TOAN TU TAM - 0901.837.432
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Goi H, N lan luot la trung diém cua AB,CD. Khi d6 ta ¢

MN // SC,SC =(SHC)= MN // (SHC)

AN /| HC,HC =(SHC)=> AN // (SHC)

MNNAN =N va cung thudc mp(AMN). Suy ra (AMN) // (SHC) :

Ta lai c6 tam giac ABC déu suy ra gobc HCD=90" =CD 1 HC

Ma theo gia thiét mat bén SAB la tam gidc can dinh S, nam trong mat phang vudng goc
voi day

suy ra SH L (ABCD)=>CD LSH.

Suyra CD L (SHC) =CD L (AMN) = CD L AM . Suy ra géc gitta hai duong thang
AM,CD bang a=90° =sina =1.

Trong khong gian véi hé toa do Oxyz, cho cac diém A(l;—2; 3),B(2;1; —4). Xét diém M
thudc mat phffmg (Oxy) sao cho 2MA? —-3MB? dat gia tri 16n nhat. Khi d6 d6 dai doan

OM béng bao nhiéu? Lam tron két qud dén hang phin trim.
= Loi giai

vTraloi: | 8 ] , | 0] 6|
Piém M thudc mit phing (Oxy)= M(x;y;0). Khi do

2MA? —3MB? =—x2—y2+8x+14y-35:14—[(x—4)2+(y—7)z]
Ma (x-4) 20;(y-7) > 0:>l4—[(x—4)2 +(y—7)1314.
Suy ra 2MA? —3MB? dat gi tri 16n nhat b??mg 14 khi { = M(4,' 7;0).

Khi d6 OM =+/4? +72 =/65 ~8,06.
Mot xudng san xuat van hanh tt ttr 14h00 dén 22h00 mbi ngay (khong tinh cac ngay thi
Bay va Cht Nhat va ngay 18), chia 2 ca lam viéc véi mitc lwong twong tng tra cho cong

x—4=0 x=4
=
y-7=0 y=1

nhan theo bang sau:

Ca ‘ Khoang thoi gian lam viéc Mrtc lwong/gio
I Tt 14h00 dén 19h00 60 000 dong
I Ttr 17h00 dén 22h00 70 000 dong

Do yéu cau san xudt, bd phan nhan sy da sap xép cong nhan lam viéc thoa man tat ca
cac yéu cau sau:
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rong khoang thoi gian tir 17h00 dén 19h00: Tong sd cong nhan lam viéc trong xudng
khong duoc it hon 12 nguoi.

‘Trong khoang thoi gian ttt 19h00 dén 22h00: Tong s6 cong nhan lam viéc trong xuwong
khong duoc nhiéu hon 10 nguoi.

S8 cong nhan lam viéc ca II luén nhiéu hon it nhat 2 nguwoi so véi s6 cong nhan lam ca 1.
Hoi tong s6 tién luong tdi thiéu trong mot ngay lam viéc ma xwong san xuat tra cho
cong nhan la bao nhiéu triéu dong?

= Loi gidi

vTraloi: | 3], | 9] 5|
Goi x,y Ian luot 12 s8 cong nhan 1am viéc ca I va ca Il (x, y> 0)

x+y=12
Theobairatacéd: 1 y<10
y=x+2
Tong sO tién lwong phai tra trong mot ngay lam viéc la: T(x; y) =60.5x+70.5y (nghin
dong)
Biéu dién mién nghiém ctia hé bat phuong trinh trén ta thay tién lwong t6i thiéu dat
duoc tai cac diém A(2;10),B(5;7),C(8;10)
Ta c6 T(2;10) = 4100 (nghin dong)
T(5;7)=3950 (nghin dong)
T(8;10)=5900 (nghin d6ng)
Vay tong s tién luong t61 thi€u trong mot ngay lam viéc ma xudng san xuat tra cho
cong nhan 1a 3.950.000 dong
» Cau 10.Cho ham s6 y=a" va y=b" (vbi a,bla cac s6 thuc duwong) cd d6 thi la cdc duwong cong
(G,),(C,) nhw hinh vé:

Puong thiang vy =§ Tan lweot cat (Cl),(Cz) vatruc Oy tai A,B va H.Biétrang

HB=3HA, gié tri ctia tich a.b® bang bao nhiéu?
= Loi giai

vTraloi: [ 1] | | |
: 2.2 2 2 2
o o333

» TOAN TU TAM - 0901.837.432
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Theo bairatacé HB=3HA =

2 2
log, — =3log —
gb 3 gu 3

2 2
log, =|=3[log =
0gb3 Oga3

3 3

log, a=3log, b { a=b3(l)

- 2 2 < 1 a=-31 b h3 b=1
log, = =-3log, = 08, 1=—3108, a=b>=ab’ =
3 “93 3 3
> Cau 11.Goi S 13 tap hop céc gid tri cia tham 58 m ¢ gid tri I6n nhéit ctia ham s6 y ==/ trén
X+

[0;1] bang % TOng tat ca cac phan tit ciia S bang bao nhiéu? Lam tron két qud déin hang

phian muoi.

-----

v Tré 16i: | -

1

2 |

/4

Do ham sd yzf(x)

Il[%éllx ¥ =max {‘f

2x+m
x+1

o

xac dinh trén [0;1] nén

}

m+2

+Néu |m| > ’";2 thi ‘m‘:gcm:ig.Ké't hop diéu kién ta thay mz—g thoa man.
m=—t
o N <2 i 73228 |73 Kethop dicu kién ta thiy m=—2 thoa
2 2 | 6 11 3
m = ‘—'?g'

man.

5 1
Vay S={->;-=
s3]

nén tong cac phan tir cua S 1a —%

» Cau 12.Ham s6 y = (x +1)(x + 2)2 (x +3)3 (x + 2025)2025 ¢6 bao nhiéu diém cuc tiéu?

.....

v Traloi: | 1 |

518 |

Dt f(x)=(x+1)(x+2) (x+3) ...(x+2025
Dt f/=(x+2) .(x+3) ...(x+2025)
£ =2(x+2)(x+1)(x+3)...(x +2025)
fi=3(x+3) (x+1)(x+2)" (x+4)"...(x+2025)

f3 =2025(x+2025)(x +1)(x+2) (x+3) ... x +2024)

2025

)2025
2025
2025

2025

2024

Suy ra f’(x) = ;fk'
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e dang thdy rang, x=—1 khong la nghiém cua f'(x), con x=-2 la nghiém don, x=-3
la nghiém bdi 2, ..., ,x =-2025 la nghiém bdi 2024 cta f'(x). Vay c6 1012 nghiém don
va boi 1é.

Mat khac, néu trén tap R\{-1;,-2;-3;..;-2025} thi
f'(x):f(x).[ L, 2,3, 25 j

x+1 x+2 x+3 x + 2025

bat h(x): ! + 2 + 3 +ot 2025 khi d6 h'(x)<0tréncéckhoéngxécdinhvé
x+1 x+2 x+3 x+ 2025

thod man lim //(x)=0, lim /(x)=—o; lim h(x)=—w, lim h(x)=+o k=1,2024 va

X—>—00 x——2025" x—>—k+ x—)—(k+1)7

lim h(x) =0, lim h(x) =+o0 nén h(x) =0 c6 2024 nghiém don.

X—>+0 x—>-1"
Tte d6, suy ra f '(x) c6 3036 nghiém don va bdi 1é. Do d6, ham ban dau c6 1518 diém

cuec tiéu.
X

» Cau 13.Cho ham s8 f(x) zln(elm +ej - Gia trj ctia biéu thiee T = f'(1)+ f'(2)+...+ f'(2025) bing

%(a;beN).Tinh a—b?

= Loi giai
vTréloi: | - |1 ] | |
Taco f(x)= lr{el‘)x13 +ej = ln((ez)zg26 +eJ
1 e 1 (62)20%26

= f'(x)= — = . .
(%) 1013° ., 1013 Bl

2026—x
2
1 ( e ) 2026

2026-x

1013 () +e

/(2026 -x) =

2026—x x
1 o2 2026 1 o2 2026 1
Suy ra f’(x)+f'(2026—x)= 1013 ( 2226—9( +1013 ( )x = 103"
(ez) 2026 4 o (ez)m+e
Khi d6
T= f’(1)+ f’(2025)+ f’(2)+ f'(2024)+...+ f'(1012)+ f’(1014)+ f'(1o13)
1 ,
=101z 1012+ f (1013)
_1012 01 1 2025

= + =
1013 1013 2 2026
» Cau 14.Cho lang tru ABC.A'B'C’' ¢6 day ABC la tam giac vudng tai B, AB=4cm,BC=6cm

duong thang AA' hop véi dady mot goc 60°. Biét rang tam giac ABB' la tam giac vuong

» TOAN TU TAM - 0901.837.432
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1 A, tam giac B'BC la tam giac can tai B'. Theé tich ctia khoi t&t dién ABB'C’ b:?mg bao
nhiéu centimét khoi? Lam tron két qud dén hang phiin muoi.
= Loi giai

vTréloi: | 3] 4], | 6]

1

BBC' — E

V,

1%

C.ABBA — "5 VABC.ABC — 4
2 3 3

— B'H = HB.tan B'BH = HB.tan60° =5v/3; S

Goi K la trung diém BC, ta c6 HKB=KBA=90°. (1)
Lai c6 BA L B'A (tam gidc ABB'vuéngtai A), BA L BH (do BH L(ABC))suy ra

BA 1 (BAH)= BA L AH.(2)

~lpns

ABC.A'B'C' — 3

B
Goi H 1a hinh chiéu vuong goc ctia B’ trén mat phang (ABC ) .
Tac6 AA’// BB nén (AA",(ABC))=(BB',(ABC))=B'BH =60°.
Xét hai tam gidc vuong B'BH va B'CH c6 canh B'H chung, B'B=B'C (do tam giac
B'BC can tai B'), do d6 AB'BH =AB'CH (canh huyén — canh géc vuong), suy ra
HB=HC.
Xét mat phéng (ABC ) : HB=HC nén H thudc duong trung triec cua doan BC.

ABC —

> BA.BC =12.

—20:/3~34,6.

Tir (1) va (2) suy ra AHKB 1a hinh chit nhat, do d6 HB=+AB’ + BK? =42 +3 =5

Anh An bat dau tham gia dau tu vao chitng khodn ctia cong ty X tir ngay 07/01/2023. Hang
nam, cong ty X déu tra cd tic bé"mg 0 phiéu, s6 ¢d phiéu dwgc nhan dinh tinh theo ti 1¢
trén tong c6 phiéu hién cé trong tai khoan ctia mo6i nha dau tw. Gid trung binh ctia 6 phiéu
va nhitng thong tin lién quan vé qua trinh dau tu ctia minh duoc anh An thong ké trong

bang sau.
Gia trung binh PlLgEDty S6 lwong co S0 lugng co
Y bang co phieu - % A phieu mua
caa moi co A phieu mua lan A 2
phiéu (dong) AT ST dau (c6 phiéu) them (Co
hang nam phieu)
07/01/2023 10 000 10 000
07/01/2024 15000 10% 10 000
07/01/2025 13 000 10%

» TOAN T TAM — 0901.837.432

Ngay 08/01/2025, néu ban toan by c6 phiéu ctua cdng ty X hién cd trong tai khoan ctia
minh véi gia bang gia trung binh ctia ¢ phiéu d6 trong ngay 07/01/2025 thi anh An sé
lai bao nhiéu tién?
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ai thich thuat ngt:

»C8 tic 1a khoan loi nhuan rong duwoc tra cho mdi ¢ phan, thuong dwoc chi tra bang cd
phiéu hodc bang tién mat

»Gié trung binh ctia ¢8 phiéu trong mdt ngay giao dich duwoc tinh bang trung binh cong
cua gia cao nhat va gia thap nhdt cua c6 phiéu trong ngay giao dich d6. Pon vi triéu
dong.

= Loi giai

vTréloi: | 6 | 4|, | 6]

S tién mua c8 phiéu lan dau ngay 07/01/2023: 10000° =100000000 dong

S6 tién mua thém ¢d phiéu ngay 07/01/2024: 10000x15000 =150000000 déng

SO co phi€u sau ngay 07/01/2024 la: 20000+ 20000.10% = 22000

S6 6 phiéu sau ngay 07/01/2025 la: 22000+ 22000.10% = 24200

Ngay 08/01/2025, néu ban toan b ¢6 phiéu ctia cong ty X hién cé trong tai khoan cua
minh véi gia bang gia trung binh ctia ¢ phiéu d6 trong ngay 07/01/2025 thi anh An thu
duoc s0 tién la: 24200x13000=314600000

S6 tién anh An lai la: 314600000 — 100000000 — 150000000 = 64 600 000 dong

B. Cau hoi — Tra loi tu lugn

4 2 14 AVN . N A, 2 .« A? A n~? 2
» Cau 16.Cho ham s6 y = _xl c6 do thi (C ) Tim tat ca diem M thudc (C ) sao cho tong khoang
x p—
cach ttt M dén cac duong thang A, :2x+y—-5=0 va A, :x+2y—4=0 la nho nhat
= Loi giai
biéu kién: x#1

Goi M(x,‘z—le e(C). Tong khoang cach tir M dén A, va A, la:

X —
2x+2x—5‘ x+4x—4‘ 2 2 2
P x-1 N x-1 _ 2x —5x+5 N X —x—4‘=3x —6x+9
A P N
2 _ 2 _
P nho nhét khi 29 1k nhat o £(x)= 25 =9 e nhat

Bl 1)

3x% —6x+9 3x% —6x-3 x=1+2
oL ATy ' — , ’ =0
x-1 = f'(x) (x—l)z f(x) ©[x=1\/§(loai)

Dua vao BBT cta f (x) ta thay P nho nhat khi m

+V6i x>1, f(x)=

1442;

2(1+\E)]
2
+V(,)1 x<l: f(x):wjf'(x)zwlf!(x):()@ x=1—\/§
o (x—l) x:1+\/§(loai)
Dua vao BBT ctia f(x)ta c6 P nhé nhat khi M 1-+/2;

2(1-&)
=

2(1+ﬁ) va M 1—&;—2(1_ﬁ)

5 —

Vay c6 2 diém thoa man bai todn M| 1++/2;
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ong khong gian voi hé toa d¢ Oxyz cho hinh chép cut déu ABC.A'B'C' va ¢ A’;B;C’
nam trong mit phang Oxy. Biét rang A(0;2;3), di€m B thudc truc Ozva diém C c6
hoanh d¢ dwong. Tim toa d¢ diém C' sao cho ‘EL{ +C'B+2C'C ‘ dat gia tri nho nhat.
= Loi giai
Ta cd A’;B;C’ ndm trong mit phang Oxy cé phuong trinh z =0.
Do (ABC)//(A'B'C’) nén (ABC):z =z, ma A(0;2;3)e(ABC) =(ABC):z=3
= B(O,' 0; 3),C(a; b; 3) vidiém C c6 hoanh d6 dwong nén a>0
Ma tam gidc ABC déunén BC=AC=AB= J2
2 2
_2) = =2
@ +(b-2) =4 _ Ja =C(2,0;3)
a’+b* =4 b=0

Goi C'(x;y;0)= C'A+C'B+2C'C = (4-4x;2 - 4y;12)

= [C'A+CB+20C| = (4-ax) +(2-4y) +12° d& [CA+CB+2CC] dat gid tri nho nhit
x=1
4-4x=0
thi =00 =it
2-4y=0" |y=> 2

» Cau 18.Cho hinh hop ABCD.A'BCD' ¢6 A'AB la géc nhon va thoa man cac diéu kién
COS[A', AB,C:' = %,‘ A'AD =90°% BAD =60° ; AA"=2m; AB=AD =1m
(a) Tinh cosin ctia goc nhi dién [B’,AA’, D].
(b) Mot chat diém xuat phét tir A chuyén dong déu trén doan thang AB véi van tdc
1m /s, dong thoi mot chat diém khac xudt phat ttr D' chuyén dong thang déu trén doan
B'D' véi van téc 2m/s. Hoi sau bao lau thi khoang cach giita hai chat diém ngan nhat?

= Loi giagi
= &

(a) Tinh cosin cua goc nhi dién [B’, AA, D].
Goi H la trung diém cua AB, tacé DH 1 AB, tt H ké duong théng d1 AB cit AA' tai
K=[A',AB,C|=DHK
bit AK=x,(x>0)=DK*=x*+1

KH? = AK* - AH? =x° —%
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dung dinh ly Cosin cho tam giac KHD ta co

DK’ = DH? + HK? — 2DH.HK.cosDHK

o xi+l= §+x2 —1+2.£. x?
4 3 2

= KAH =60° = ABKA déu.
Goi Ila trung diém caa AK=BI L AA".
Keé II'//AD(I' e DD'). Ta ¢6
BI 1 AA'
II'1L AA'

J3

—£<:>x:1<:>HK:—
4 2

}: AA'L(BII')=|B',AA,D]|=BIl'

2 12 12
Lai c6 ABIAzABI'D:BIzBI'éCOSBH':BI 7Bl =£
2BI.II" 3

(b) M§t chdt diéin xudt phit tie A chuyén dong déu trén doan thing AB v6i vin toc 1m /s, dong thoi mot
chiit diéin khdc xudt phdt tie D' chuyén dong thang déu trén dogn B'D' v6i vin toc 2m/s. Hoi sau bao ldu
thi khodng cdch giita hai chat diém ngdan nhat?

Goi chidt diém 1 1a M vachatdiém2la N.

Goi N’ la hinh chi€u song song cia N 1én BD theo phwong DD’

Tacdo MN+NN'>MN' < MN+2> MN'

Do dé6 MN_. < MN'_.Ma tam gidc BDA déunén BM =1-t; BN'=1-2¢

= NT? =(1-2t) +(1-t)" —2(1-2t)(1—)cos60° = 3t* ~3t +1= £ (¢)

F(1) =5

Vay sau thoi gian t = 0,5(5) thi khoang cach gitta hai chat diém ngan nhat

» Cau 19.Ttr mot s¢i day thép thang dai 4m, nguoi ta cat thanh cac doan thép nho dai 2cm va Scm
. Sau d6 ghép thanh nhitng hop hinh chit nhat cé canh dai 2cm hodc Scm . Mbi hinh hop
cht nhat thanh pham sé duoc ban 1am do trang tri.

Cé bon loai hinh hop chit nhat duoc tao ra véi thong tin duoc cho nhu bang sau:

Loai hinh hgp chit nhat Thé tich Gia ban/1 hinh hgp chit nhat
1 8cm® 3000 dong
2 20cm’® 5000 dong
3 50 cm® 6 000 dong
4 125cm® 9000 dong

Xét tat ca cac phrrong 4n cat soi day thép dai 4m thanh cac doan 2cm va 5cm, sau d6
ghép thanh cac hinh hop chit nhat ké trén. Tinh tong s6 tién 16n nhat thu dwgc khi ban
hét cac hinh hoép chit nhat do.

. Loi gidi
Goi sd hop chit nhatloail,2,3,4 lan lwgtla a, b, c, d (a,b,c,d € N).
Taco 8=2.2.2; 20=2.25; 50=2.5.5; 125=5.55.
—=12.0.2+8b.2+4.b.5+4.0.2+8.c.5+12.45=400—r

< 240+36b+48c+60d = 400— <> 6a+9b+12¢ +15d :100-%.
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(6a+9p+12c+15d) =99.

max

Téng s8 tién thu dwoc 1a T =3000a +5000b +6000c +9000d = 500(6a +10b+12c+18d) dong,
= T =500(99+b+3d) dong.

Suy ra mudn s0 tién 16n nhat thi b+3d 16n nhat.

© d=6:6a+9%+12c=9 suyra b__ =1=T =59000d0ng.

o d=5:6a+9b+12c=24 suyra b__ =0 =T =57000do6ng.

o d=4:6a+9b+12c=39 suyra b__ =3 =T =57000d0ng.

o d=3:6a+9b+12c=54 suyra b__ =6 =T =57000do6ng.

o d=2:6a+9b+12c=69 suyra b__ =7 =T =56000d6ng.

s d=1:6a+9b+12c =84 suy ra b, =8 = T =55000d6ng.

o d=0:6a+9+12c=99 suy ra b__ =11 =T =55000d6ng.

Vay tong sd tién 16n nhat khi ban hét cac hop chir nhat d61a T=59000 dong.

» Cau 20.Xét cac s thuc a, b vdi b>0 thoa man hé thiec e’ —e" +2a=1+ 21n(e” +2b +1). Chtng

minh a+2b—Inb > +3In2.

2b+1
= Loi giai
et —ef +2a:1+21n(e” +2b+1) < o™ +2(a+b)=e” +2b+1+21n(e“ +2b+1)

ety 2(a+ b) = eln(eu+2b+l) + 21n(eu +2b +l) ().
Taco ham s6 f(t)=e' +t dong bién trén R.

Suy ra (*)<:>f(a+b):f(ln(e“+2b+1))

<:>a+b:1n(e“+2b+1)<:>e‘””:e”+2b+l<:>e“=25+i.
e —
2b+1
=a=In - .
e -1
Xét biéu thirzc T=a+2b—-Inb—- -3In2.
2b+1
b
S S PACLAE P MY S S| PP N (LA P ) MY )
e’ -1 2b+1 2b e’ -1 2b+1
2b 2b
:>T:1n2b+1+ln € +1-— 1 -1-2In2=T= 2 —In 2 +In € -1-2In2.
2b e’ -1 2b+1 2b+1 2b+1 e’ -1
sVib>0= 2 =1- ! e(O,'l)
2b+1 2b+1

s ~ o ) () — 1 )
Xét ham so6 g(x)—x 1nx,xe(0,1):>g(x) 1 x<O,Vxe(O,l).

Suy ra ham s6 g(x) nghich bién trén (0;1) = g(x) > g(l) =1,Vxe (0;1).

20 In 20 >1,Vvb>0.

: —
2b+1 2b+1

eZb
— =’ +l+———=e' -1+
e -1 e -1 e -1

+2>4.

o
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yra T>1+In4-1+2In2 hay T >0.

Vay a+2b-Inb > +3In2.

2b+1

Hét
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PE THI HOC SINH GIOI
NAM HOC 2024 - 2025

o, SO HUNG YEN

TOAN TU TAM Thoi gian lam bai 90 phiit, khong ké'thoi gian phit dé
HO 0 E1 HNT STNMN .ot
SBD e e e a e
PHAN LOI GIAI CHI TIET
» Cau 1

(1) Db thi ham s8 y =x° —3x+3 cd hai diém cuc tri A, B. Tim toa d diém M trén truc
Ox dé do dai duong gap khuc AMB nho nhat.

(2) Mot khtic song c6 2 bo song song voi nhau, khoang cach gitta hai bo la 1km . Mot
nguoi can di tir di€ém A bo bén nay dén diém B bo bén kia va cach 8 km vé phia ha luvu
(nhw hinh vé). Nguoi d6 phai cheo thuyén tit A véi van tdc 6 km/h dén di€ém D bo bén
kia roi chay bo dén B véi van toc 8 km/h. Gia st rang van toc ctia nwde la khong dang ké
so v&i van toc thuyén. Tim vi tri diém D dé€ thoi gian can di 1a it nhat.

1km

C D B
8 km

(3) Cho x,y la c4c s8 thuc thay d6i thoa man x* +y° +xy =1 va ham s6

¢ o A? 7 2 - 2
f(t)=t*+3t*—9t+1. Tim gid tri 16n nhét cua biéu thirc H = f[“—yj
xX—y+3
= Loi giai
(1) D6 thj ham s6" y = x* —3x+3 ¢6 hai diém cwc tri A,B. Tim toa dj diém M trén truc Ox dé'dj dai
dwong gap khiic AMB nho nhit.
4 3 ' 2 ' X = 1
Tacéd: y=x"-3x+3=y'=3x"-3,y'=0< !
X =—
Khi d6 d6 thi ham s6 c6 2 diém cuec tri la: A(l;l) va B(—1;5).
Do dai duong gap khiic AMB bing: MA+MB+ AB=MA + MB+2+/5.
Do d6 d6 dai duong gap khic AMB nho nhat<> MA+ MB nho nhat.
GQiA'(l; —1) la diém d6i xting v6i A qua truc Ox.
Ta c: MA+MB=MA'+ MB> A'B=2410.
Suy ra: do dai duong gap khiic AMB nhé nhat 1a: 2+/5 +24/10.

Dédu "=" xay ra < M= A'"BNOx. Goi M(x;O),ta co: m=(x—1;—1),ﬁ=(—2;4).
Tacé AM va AB cung phuong @x—_zl:_jlcng. Vay M(g;Oj.

(2) M§t khiic séng cd 2 bo song song vdi nhau, khoang cdch giita hai bo la 1km . Mot nguoi cin di tie diém
A bo bén nay dén diéim B bo bén kia va cdch 8 km vé phia ha lwu (nhw hinh vé). Nguwoi dé phdi chéo thuyén
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toc 6 km/h dén diém D bo bén kia rdi chay b dén B véi van toc 8 km/h. Gid st ring vin toc
ua nieéc la khong ding ké’so véi vin toc thuyén. Tim vi tri diém D dé'thoi gian cin di la it nhat.

Fr

1km

!
=~ ]

el
8 km

: CD=x(0<x<8). Tacé: AD=yAC?+CD? =1+x*,BD=8-x.

2
Thoi gian chéo thuyeén tir A dén D la: £, = “12 *
N . A N A \ 8_ X
Thoi gian chay bo tir D dén B la: ¢, = Y =1—§.
2
Do d6, thoi gian di tir A dén B 1a: t=t, +1, = 1;" -2,

1+ x?

X 1 4x-3 1+ x?

Xét ham s0: f(x): +l—§,xe[0;8]. Ta co: f'(x):

6 61+ 8 241+ 1
f.(x):()c;,m 0> 4x = 31+ 12 <:>16x2=9+9x2:x=ﬂ,
24+/1+ x* 7

Ta c6: f(0)~1,67; f[ \/_] 1,11;f(8)z1,34:>1%(}g]1f(x) {3*/_] 1,11,

Vay D cach C mét khoang x = ﬁ thi thoi gian can di la it nhat.
(3) Cho x,y 1 cic s6 thuc thay d6i thoa man x* +y* +xy =1 va ham s6' f(t)=1+° +3t* —9t+1. Tim gid trj

o 2x+y-2
16n nht ciia biéy thire H = f[“—yj

x—y+3
2 2
Ta co: x2+y2+xy:1c>(x+%] +[§y] =1.
Dit: t=M<:>xt—yt+3t:2x+y—2<:>(2—t) x+2 +\/§t.£y:3t+2.
x-y+3 2 2
y 3 y) 3

Tacs: f3t+2|=((2-1) v+ & |3t yls [ (2-t) vat || | v L | 42

a co: [3t+2 =|( )(x+2j+\/_ > Y (2-t) + x|+ gy

<:>‘3t+2‘£\/4t2—4t+4<:>5t2+16t£0<:>te{—% o}
7 \ A 3 2 16
Xétham s3: f(t)=t>+3t* -9t +1te —E;o .

11

=
Ta cé: f'(t)—3t2+6t—9,f'(t)_0<:>LZ_SEt/m).
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16) 3469

Ta c6: f[—g :E,f(—S):ZS,f(O):l.

Vay gia tri 16n nhat cta bidu thire H = f( 2X+y- zj Iy 3409

x—y+3 125
» Cau 2. Cho ba s8 dwong a,b,c theo thtt tw 1ap thanh cap s6 cong. Chirng minh rang ba sd

(\/E A )_1 , (\/E +a )_1 , (\/; ++b )_1 theo thtt tu cling lap thanh cdp s cong.

¢ 2.

= Loi giai
Vi a,b,c theo tht tu lap thanh cdp s6 cong nén a+c=2b.

Debass (Vo e, (Je+a) , (Va+b) theo thi tw ciing lap thanh c&p s§ cong thi
g lap P g

a 1 -1 1 1 2 %
(orde) o (aeo) 2] hay e = O
() Ja+2\b+e 2

(Vo+e)(Va+b) Ve +a

esac +a+23be +23ab +c +ac = 24ab +2b+ 2\Jac + 2bc < a+c=2b (ludn dung)
Vay ba sd (\/E+\/Z)_l, (\/E+\/;)_1, (x/;+\/l;)_l theo tht tw cling 1ap thanh cap s6 cong.

» Cau 3. Giai phuong trinh 4sinx+4sinx.cos2x+2sin2x—6cosx—3=0
= Loi giai
4sinx+4sinx.cos2x+2sin2x—6cosx—-3=0

= 4sinx(1+ CcoSs 2x)+4sinx.cosx—3(2cosx+l) =0

= 4sinx(1+ 2cos’x—1+ cosx)—3(2cosx+1) =0

= 4sinxcosx(2cosx+1)—3(2cosx+1) =0

COS.')C=—l 2
& (2cosx+1)(2sin2x-3)=0 & R e
sin2x=§(VN)

» Cau 4. Tim nguyén ham F(x) cua ham s6 f(x) = cos” x biét F(O) =0.

-----

2
Ta c f(x):(C052 x)2 :(1+c<2>52xJ =%(1+ 2c0s 2x + cos’ 2x)

:f(x):%(3+4cos2x+cos4x)

F(x):1 3x+25in2x+£sin4xj+c
8 4

Ma F(0)=0=C=0

Va 1—“(x)=1 3x 4+ 2sin 21+~ sin 4x
Y 8 4
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o hinh lap phwong ABCD.A'B'C'D’ c6 d6 dai canh bf?mg a.Goi M,N lan lwot 1a hai
diém thudc doan théng AD' va BD saocho AM=DN=x, 0<x< ax/g . Tim x theo a d€
dd dai MN ngan nhat.

= Loi gidi
Chon hé truc toa do Oxyz sao cho A= O(O; 0; O) , cac truc Ox,0y,Oz Tan luot trung cac
canh AB, AD, AA’. Khi d6: D'(0;a;a), B(a;0;0), D(0;4;0).

zZ,

A’ D

Ao

Ta cé: AD' =a® +a% = a2

Vi diém M1 diém thudc doan thing AD' nén AM =——. AD' = [o;i ,-i}
AD N
X X
Suyra: M| 0;,—;—
you {0 5
Vi diém N 1a diém thudc doan thang BD nén DN —i DB= (L —L'Oj

N

Suy ra: N(

)

i'a—\/gx'—i} Suy ra: MN? —3x% — 2\ 2ax + a?

g

Xét ham sd f( ) 3x2 = 22ax + a? la ham s6 bac hai c6 hé s6 2=3>0 nén ham s6 dat

Khi d6: MN =

gia tri nho nhat khi x = ga (thdéa 0<x< a\/E)

2

Vay d6 dai MN ngan nhat khi x = 5T

(1) Cho hinh chop S.ABCD c6 day ABCD la hinh vuong canh a. Cac tam giac
2
SAB,SCD can tai S va c6 tong dién tich hai tam giac nay bang 5%. Mit phang (SAB)

vudng géc v6i mat phang (SCD) Goi H 1a hinh chiéu vudng goc ctia S trén mat phang
(ABCD). Tinh khoang cach tir diém H dé&n mit phang (SBC).

(2) M6t vat duoc dat can b:?mg trén mot gia do ba chan voi diém dat E(O; 0; 6) va cac
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diém ti€p xtic voi mit dat cua ba chan [an luot 1a A, (0;1;0), A, [% ;—% ; OJ,

A, [—g ; —% ; 0]. Biét rf“mg trong lugng cua vat la 500 N. Tim toa do cua lwc tdc dung

lén gié do E, F,, .,
= Loi giai
(1) Cho hinh chép S.ABCD c6 day ABCD la hinh vuéng canh a. Cdc tam gidc SAB,SCD cin tai S va co
2
tong dién tich hai tam gidc nay bing 5%. Mt phang (SAB) vudng goc véi mét phing (SCD). Goi H i
hinh chiéu vudng goc ciia S trén mit phing (ABCD). Tinh khodng cich tir diéim H dén mdt phing
(SBC).

Goi M, N Tan luot la trung diém cua AB,CD.

Dé thdy CD L MN, ma ASCD can tai S nén CD 1SN, suy ra CD J_(SMN) )

= (ABCD) L (SMN)= MN L SH,(H € MN))

Ma (SAB)\(SCD)=d, véi d // CD // AB, ma CD 1 (SMN) = d L (SMN).

Suy ra géc ((SAB);(SCD))= MSN =90° vi (SAB) L (SCD)= SM® +SN* = MN* =a* (2)

2 2
Hon nita S, +5 =5%:>%a(SM+SN)=5%:>SM+SN=%a @

SCD
2 2 2
1),@) = (SM+SNY =22 o sMsN =1 20 _p2 |92

16 16 32

2
2 2 2 2
1 1 1 _SM?+SN* _ a T (9&1} sy 9a

Khl dé 2 = 2 + 2 = 2 2
SH® SM*® SN (SM.SN) %
32
Goi K la hinh chiéu caa H trén BC va E hinh chiéu caa H trén SK thi HE J_(SBC).
L = 12 — _ =102f+i2=134§:>HE= % vay d(H,(SBC))=HE = %a_
HE* SH® HK® 8la® a° 8la 1348 1348
(2) Mot vit dwoc dit cin bﬁng trén mot Qid do ba chin véi diém dgt E(O; 0;6) va cdc diém tiép xiic véi mdt
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J3

t cia ba chan lin lugt I A, (0;1,0), A, [7;——; , A, ; ;; J Biét rang trong lwong ciia vit

la 500N. Tim toa dj cua lwc tic dung lén gid do T{

J3

Ta c6: EA, =(0;1,-6); EA, (7,_5._

El=

2

= EA =EA,=EA, = \/ﬁ — |E ,| vivat can béng va trong luc ctia vat tdc dung

déu 1én 3 chan cta gia da.

Do d6: F, = kEA, = (0;k;~6k); FzzkE—Az'{gk;—%k;—akJ,

E =kEA, :(—gk;—%k;—Gk]

—FE +F, +F =(0;0;-18k) .

Ma f—i+§+1§=13=(O;O;—500):>—18k=—500<:>k=?.

- 250 —100 1253 125 -500 125[ 125 1oo
0,=— ,P2 ,F3

Vay E = s -2,
YA 3 3 9

9 9
» Cau 7. Cho A 1a tap hop cdc s0 tw nhién ¢6 10 chit s6 d6i mot khac nhau. Chon ngéu nhién mot
s0 thudc tap A. Tinh xé&c sudt dé€ s6 duoc chon chia hét cho 11111.
= Loi gidi
S8 phén tir khong ggian mau: 1($2)=9.9!=3265920.

Goi s0 can tim c6 dang: aa, ...a,,,a, #0, a,,a,(i # j) d6i mot khac nhau va chia hét cho
11111

Ta c6 aa,...a, =aa,a.a,a,.10° +a.a, aa, a,,,
» Vi 10° chia cho 11111 du 1

Nén suy ra a,a, a,a,a, +a,a, aa, a,, chia hét cho 11111 (1)

2 737475 677 7879 710

» Vi 0+1+2+3+...4+9=45 chia hét cho 9

Nén suy ra aa, a,a,a, +a,a, a,a, a,, chia hét cho 9 (2)

v6i a, co thé bang 0.

Tt (1) va (2) suy ra aa, a,a,a,.+a,a, a,a,a,, chia hét cho 99999.
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1 0<aa,aa,a, +aga, aa =99999.

;g 4,y <2.99999 = a.a, aa,a. +aga, aa

77879 alO
Vaysuy ra: a, +a, =a,+a, =a,+a, =a, +a,=a, +a,, =9.

Ta thdy: a, ¢6 9 cach chon, a, c6 8 cach chon, a, c6 6 cach chon, a, c6 4 cach chon, a, co
2 cach chon. va ¢ duy nhat 1 cach chon a,,a,,4,,4,,a,,.

Vay ta c6 n(A)=9.8.6.4.2=3456.

3456 1

Vay P(A)= = .
Y P(A) = 365020 " 945
on (5r_ _ 8100 2025.log, (5x-1) 8100
» Cau 8. Giai phuong trinh sau: 2024”5V 12024 « =2024  * 42024 *
= Loi gidi
Diéu kién: x > % )
. 2025.1og,_(5x-1) ~ 8100 2025.10g, (5x-1) 8100
Phuwong trinh: 2024 3 +2024 * =2024 3 +2024 * (1)
2025.log (5x-1) -2025.1og _(5x-1) 8100 _ 8100
< 2024 3 —2024 3 =2024 * —-2024 ~*

Xétham s6 f(t)=2024" —2024""
= f'(t)=2024' In2024 + 2024 In 2024 > 0, V.
= f(t) dong bién VteR.

Phuong trinh (1) c6 dang: f(2025.log (5x-1))= f(slooj

X

= 2025.log (5x—1)= 8190 < 1og (5x—1)= S0
: X : X

Ham s8 y =log, (5x 1) dong bién trén [%;+ ooj, y= 4 nghich bién trén [%;+ Ooj :
x
Ta thady x=2 la mot nghiém cta phuong trinh (2), do d6 phuwong trinh (2) c6 nghiém
duy nhat.
Vay phuong trinh da cho c6 nghiém duy nhat x=2.
Hét
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PE THI HOC SINH GIOI
NAM HOC 2024 - 2025

o, SO KIEN GIANG

TOANTU TAM Thoi gian lam bai 90 phiit, khong ké'thoi gian phit dé

PHAN LOI GIAI CHI TIET
» Cau 1. Giai phuong trinh sinx+sin2x =sin3x
= Loi giai
sinx +sin 2x =sin 3x < sin2x =sin3x —sinx

& sin2x =2co0s2xsinx < 25inx(cos 2x —Cosx) =0

. x=km x=km
2sinx =0
= S|l x=m2t & mzﬂ(k;meZ)
cos2x—cosx =0 X=—
_n2w 3
L 3
x=km
Vay phuong trinh c6 nghiém m2m (k; me Z).
X=—"
3
u, =2
» Cau 2. Cho day s8 (u,) xéc dinh boi cong thirc § , n>1. Xac dinh cong thitc s6
u, ., =2u —-n+l
hang tong quét ctia day s& (u, )
= Loi giai

Ta thay: u,, =2u —n+1
u,., —(n+1) =2u, —2n= 2.(un - n) = 2.2.[14”_1 —(n—l)] = 22.[%_1 —(n—l)]

w,,—(n+1)=2""(u, -1)=2"*
u, ,=2""+n+l

n

Vay s0 hang tong quat cua day so (un ) lau,=2""+n+l1, n>1
» Cau 3. Giai hé phuong trinh {x_i' Y+ [x? —]/2 12
yyx’ —y® =12
= Loi gidi
x+y+qxt -y =12(1)
yyx’—y° =12 (2)

Tix (2) suy ra y>0. Do d6 {

. Diéu kién: x* >1°.

x>0
x>y

Thay (2) vao (1) ta duoc x+y+\/x2 —y? =y\/x2 —y?

<:>\/x+y(\/x+y+\/x—y)=\/x+y.y.\/x—y
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\/x+y +\/x—y =y\/x—y

Q\/x+y2—y\/x—y:y -y 2= ¥ -y —xry o ¥ -y =2+x-y (3)

Thay (3) vao (1) ta duwoc x+y+2+x-y=12x=5

2216 [y=4
Thay x=5 vio (2) ta duoc y2(25—y2)=144@y4—25y2+144=0c{y2 ] :{y .
=9 ly=

Vay hé phrong trinh da cho c6 2 nghiém (5;4) va (5;3) .

x, =0
» CAu 4. Cho day s8 (x ) duwoc xac dinh boi J * . Chttng minh day s6 (x ) c6 gidi han.
y (n) {xmzm 8 y (n) g
Tim gidi han do.
= Loi giai

Trudc hét, bang quy nap ta chiing minh x, >5, VneN* (1). That vay:
+Ta co x, =6 thoa man (1).
+Gidsir 5<x, <6, tacd x,,, =[x, +20 >\5+20 =5.
Nhu vay, 5<x, <6 voi VneN*.
Mat khag, ttr (1) ta co
2
X, =X, :an +20—-x = (x" +20)_x" = (x” +4)(5_x”) O=x ,<x,6 VneN*.

" Jx 4204+x,  fx +20+x )

Suy ra (xn) la day giam.

Day (xn) giam va bi chan dwdi nén c6 giéi han hitu han. Pat limx =L, tacé L>5 (2).

L=-4
Tt gia thiét x =1/x 120> L=+L+20=>1>-[-20=0=
gl 1 n+l n |:L=5
T (2)tacd limx =L=5.

1n—>+00

Vay déy s6 (x, ) c6 giéi han va lim x, =5.

» Cau 5. Trong mat phffmg toa do Oxy, cho tam gidc ABC can tai A(l;O) va hai diém B, C, thudc
duwong théng A: x—y+1=0. Xac dinh toa dd cac dinh B va C biét dién tich tam giac
ABC bing 4/2.
= Loi gidi
Goi I la trung diém cua BC.
Do AABC can tai A nén duong thang Al vudng goc véi BC nén c6 véc to phap tuyén
la 7i=(1;1).
Phuong trinh duong thang AI: x+y-1=0.
x+y-1=0 x=0
&
x-y+1=0 y=1

:4\/§<:>%AI.BC:4x/§c>BC:8

Toa do I la nghiém hé { =1(0;1)

Ta co AI:x/E. Theobaira S

ABC

Goi B(b;b+1) I la trung diém cua BC nén C(—b;—b+1).
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id6 BC=8e 42[|=8=h|=V2 o b=22.
Vay B(V2;+2+1),C(~V2;—/2 +1) hote C(V2;+2 +1), B(~2; -2 +1).

» Cau 6. Tl bai bién khu du lich dao Phi Qudc tinh Kién Giang, ta cé thé quan sat va ngam nhin
thay hai vi tri B,C (tham khao hinh anh). B?mg cong cu do dac nhu thudce do, giac ké, ...
hay dé xudt mot cach xac dinh khoang cach gitta hai vitri B va C.

(Hinh anh tir https://vnexpress.net/cam-nang-du-lich-phu-quoc-4106697.html)
= Loi giai

Chon vi tri ddt may do khoang céach, goc tai A.
Chon phuwong ngang Ax.
Xac dinh goc BAx =a;CAx=[3.
Xac dinh khoang cach AB=m; AC =n.
Suy ra géc BAC=a-3=7.
Ap dung dinh 1i Cé-sin trong tam gidc ABC c6
BC =\/AB? + AC? —2.AB.AC.cos BAC =[m? + 1’ — 2.n.n.cos .
» Cau 7. Cho hinh chop S.ABCD, day ABCD la hinh vuong tam O, AC = a2 va SA vuong goc
v6i mat ddy. Tinh khoang cach tir di€m O dén mat phing (SCD) biét rang goc gitta SC

va mit day bang 30°
= Loi giai

Trong (SAD) ké AH 1SD (1) v6i HeSD.
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<11, CDLAD
Mt khac = CD 1 (SAD)=CD 1 AH (2).
CD LSA

Tir (1) va (2) suy ra AH 1 (SCD)=d(A,(SCD))= AH.
: 1
Tac6 d(0,(SCD))=2d(4,(SCD))= AH;

Theo bai (SC,( ABCD))=(SC, AC)=SCA =30°.

Khi d6 SA = AC.tanSCA = a+/2.tan 30° =§; AD=a.

w6
Suyra A= SAAD 3 " N

JSA? + AD? \/6112 , 5
—+a
9
1 1 /10
Vay d(O,(SCD))==d(A,(SCD)|==AH = .
ay d(0,(SCD)) = d(4,(SCD)) = AH ==~
» Cau 8. Cd bao nhiéu sO tu nhién cé nam cht s dd6i mot khdc nhau sao cho hai chit s6 1 va 2 ludn
ding canh nhau
= Loi giai

Goi so tu nhién cd 5 chit s6 dd6i mot khac nhau 1a: abede

Truong hop 1: x8p s6 1 va 2 ndm & vi tri dau 12cde hodc 2lede co: 2.A7

Truong hop 2: x8p s6 1 va 2 nam & vi tri: al2de hodc a2lde c6: 2.7.A2

Truong hop 3: x8p s6 1 va 2 ndm & vi tri abl2e hodc ab2le c6: 2.7.A2
Truong hop 4: x€p s6 1 va 2 nam & vi tri dau abcl2 hogc abc21 cb: 2.7.A2
Vay c6 tat ca: 3.2.7.A2 +2A% = 2436 s8
» Cau 9.
(a) Trong mot budi thi, gidm thi dwa cho mdi thi sinh mdt bo cau hoi gom 15 cau hoi
khac nhau, dung trong 15 phong bi dan kin, c6 hinh thitc giong nhau, mdi phong bi
dung 1 cau hoi, mdi thi sinh chon ngéu nhién 5 cau héi. An va Binh tham gia budi thi
d6. Biét rang bo 15 cau hoi danh cho cac thi sinh 1a nhwe nhau. Tinh x4c suat &€ 5 cau hoi
An chon va 5 cau hoi Binh chon c6 it nhat 1 cau hoi giong nhau.
(b) Mot van dong vién thi mon bin sung vao bia. Biét réng xac suat dé van dong vién do
ban trung vong 10 1a 0,2; ban tring vong 9 1a 0,3 va ban trung vong 8 1a 0,4. Van
dong vién thuc hién ban hai lan doc 1ap. Biét rang van dong vién dat huy chuong vang
néu duoc 20 diém, dat huy chuong bac néu duwgc 19 diém va dat huy chuwong dong néu
duoc 18 diém. Tinh xac suat dé van dong vién dat duoc huy chuwong dong.
= Loi gidi
(a) Trong mot budi thi, gidm thi dwea cho mdi thi sinh mot by cdu héi gom 15 cdu héi khdc nhau, dung
trong 15 phong bi ddn kin, c6 hinh thirc gidng nhau, moi phong bi dung 1 cdu héi, méi thi sinh chon ngdu
nhién 5 cdu héi. An va Binh tham gia budi thi do. Biét rang b 15 cdu héi danh cho cdc thi sinh la nhw
nhau. Tinh xdic sudt 6’5 cdu héi An chonva 5 cdu hdi Binh chon ¢6 it nhit 1 cdu hoi giong nhau.

Gia st An chon 5 cau hoi tir 15 cau hoi mot cach tuy y, sd cach chon cua Anla C;,. Sau

khi An da chon, d€ 5 cau hoi ctia Binh khong trung v6i An, Binh phai chon 5 cau hoi ti
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cau hoi con lai, sO cach chon dé la Cfo. Do d6 xéc suat d€ bo cau hoéi ctia Binh khong
5
15
Vay xac suat dé 5 cau hoi An chon va 5 cau hoi Binh chon ¢6 it nhat 1 cau hoi giong
C, 131
G, 13
(b) M6t vin dong vién thi mon bin sing vao bia. Biét rang xdc sudt dé’vin dong vién dé bin tring vong
10 12 0,2; bin triung vong 9 la 0,3 va bin triung vong 8 la 0,4. Vian dong vien thuec hién bin hai Iin doc
13p. Biét rang van dong vién dat huy chwong vang néu dweoc 20 diém, dat huy chieong bac néu duwgc 19
diéin va dat huy chwong dong néu dwgc 18 diém. Tinh xic sudt dé vin dong vién dat diroc huy chwong

dong.

c6 cau nao trung vdi Anla: P =

nhaula: 1-P=1-

Goi A, B,C twong uing la cac bién c6:

"Van dong vién ban tring vong 10 ",

"Van dong vién ban triing vong 9",

"Van dong vién ban trung vong 8"

Goi G labién c6: "Van dong vién dat duwoc huy chuong dong'";

U 1a bién ¢6: "Van dong vién hai lan ban tring vong 9 ",

V 1a bién c6: "Van dong vién mot lan ban triing vong 10, mot [an ban tring vong 8 .

Taco: G=UUV.

P(Uu)=P(B)-P(B)=0,3-0,3=0,00.

P(V)=P(AC)+P(CA)=0,2-0,4+0,4-0,2=0,16.

Do U va V xung khac nén P(G)=P(U)+P(V)=0,09+0,16=0,25.
» Cau 10.Tim nghiém nguyén dwong ctia phwong trinh 7 (x2 + yz) =25(x+y)

= Loi giai
Phuong trinh < 7x% —25x+7y* —25y =0 (*)
A, =25"-4.7.(7y" - 25y) = 625-196y" + 700y,

25252 25+ 252

PT (*) c6 nghiém khi A >0 < 625-196y° +700y >0 < <y<

14 14
ViyeZnén ye {4;3;2;1} .
. x = 4,1857 A o A
Véi y=1= (loai vi khong phai nghiém nguyén dwong).
x~-0,614
Vi =2 = | 43019 (loai vi khong phai nghié én duong)
o1 y= x~—0,7305 oai vi khong phai nghiém nguyén dwong).
[ x = 4(TM)
Véi y=3 = .
Y x= —g (KTM)
x =3(TM)
Véi y=4—= .
Y x= ; (KTM)

Vay phuorng_trinh c6 2 cdp nghiém nguyén duwong (x; y) = {(3; 4) ;(4;3)}
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Hét
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PE THI HOC SINH GIOI
NAM HOC 2024 - 2025

o, SO KHANH HOA

TOANTU TAM Thoi gian lam bai 90 phiit, khong ké'thoi gian phit dé

PHAN LOI GIAI CHI TIET

(a) Giadi phuong trinh cosx (sin X +Cosx —sin 3x) =sinxsin 3x.

2025n

b) Cho day s6 hitu h =1 —
(b) Cho day s6 htru han u, 0g2025(2025_n

], voi nef1;2;3;..;,2024}. Hay tinh tong tét
ca cac s0 hang cua day so trén.
= Loi giai
(a) Gidi phwrong trinh cosx (sinx +Cos x —sin 3x) =sin xsin 3x.
cos x(sinx +cosx —sin 3x) =sinxsin3x
= Cosx(sinx+ cos x) - sin3x(sinx + cosx) =0

. 0
<:>(sinx+cosx)(cosx—sin3x)ZOQ{Slnx Cf)s;c 0 ((Z))
Ccosx —sin3x =

(a)<:>\/§sin(x+%j=0<:>x=—%+k7r,keZ

™ km
X=—+—
(b)<:>sin3x=sin£z—xj<:> 8 2,keZ
2 s
Xx=—+km

Vay tap nghiém ctia phwong trinh da chola S= {i%+ kw;% + %r}

2025n

b) Cho day so hitu h =1 —
(b) Cho day s6 hitu han u, 082025(2025—71

j, v6i ne {1; 2:3..; 2024}. Hay tinh téng tat cd cdc s6'hang

cua diy so'trén.
U, =108 0,5 (&J
2025-n
=10g,,,5 20251 —1og ., (2025 - n) =1+10g,.,s 1—10g .. (2025 - n)
Do dé
u, =1+log,,.1-log,.; 2024
u, =1+10g, s 2—-10g,,; 2023
u,=1+10g,,s 3—10g s 2022

=1+log,,s 2023 -10g,,,s 2

142023

=1+ log2025 2024 — log2025 1

142024
Suy ra u, +u, +u, +...+1u,,, =2024.
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(a) Cho ham s8 y = 2(1+m)x® —3(m+1)x’ +x+%—l (1), (v6i m 1a tham s8). Chung
minh rang d6 thi ctia ham s3 (1) ludn di qua 3 diém cd dinh thang hang véi moi m.
(b) Cho c4c s thuc x, y thoaman e** +e"™ + x(l—y) +1=e"" +ex%+3y, (v6i x20).
Tim gia tri nhé nhat cta biéu thiee T =x -2y +3.

= Loi giai
(@) Cho ham 56"y =2(1+m)x® =3(m+1)x* + x+%—1 (1), (v6i m la tham s6). Chitng minh rang do thi
ciia ham 50 (1) ludn di qua 3 diéin c6'dinh thing hang voi moi m.

Gia str diém M (x0 ; yo) la diém cd dinh thudc do6 thi ham s da cho.

Khi d6 y =2(1+m)x® —3(m +1)x* +x+%—1<:> m[2x3—3x2 +%]+2x3—3x2 +x-1=y.

1+\/§
X =

26 3+ -0 X=—7"
Suy ra 2 = 2

y=2x"-3x"+x-1

Voi x =

1+\/§ —2+\/§
> .

suy ra y=—

1-3 —2-3
> .

suy ra y=—

Voi x =

Véi x:% suy ra y =-1.

Dit M [“*/5-‘2*\/5} M (1‘*/5_2‘*@} M (5—]
SN o2 2 )T ’ s WA

2 2 2

2 2

T A - (-4)s g -,

Suy ra MM, =2M M, .
Do d6 ba di€ém M,, M,, M, thang hang véi moi gid tri m .

(b) Cho cdc s6'thuc x, y théa man e+ +x(1—y)+1= e +%y+3y, (véi x>0). Tim gid tri
e

nhé nhat ciia biéu thirve T =x -2y +3.

Tacd e+ +x(1—y)+1= ety +3y.

ex—Sy

x-3y _ Q= oL —
Suyra e =" +x-3y=e e +xy-1.
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Xét ham so f(t):e*—lt+t,vc’rimoi teR.
e

Ta co f’(t):et +e'+1>0, VteR.

Suy ra f(t) la ham s déng bién trén R. Do d6 x—3y:xy—1<:>y:x—+;'.
X+
Thay vao biéu thtrc T:x—2y+3:>T=x—2-x—+;+3.
X+
. 4 , x+3=2 x=-1
Taco T'=1- 2;T=0:> = .
(x+3) x+3=-2 x=-5
Bang bién thién
x 0 +o00
T +
+o0
T /
7
3

Vay gia tri nho nhat cua biéu thiee T la % khi x=0; y =% :
» Céau 3.

(a) Giai bat phuong trinh m + \/log x* =3+ \/17 “logx® >3\5
x* +3y* =27
(b) Cho x, vy, z 1a c4c sd thuc dwong thoa man {y* +yz+z*=16 . Tim gid tri ctia biéu
x*+3xz+3z° =75
thic P =2xy+3yz+zx
= Loi giai
(a) Gidi bt phwong trinh \Jlogx+1+ \/log x’ -3+ \/17 —logx® >35

biéu kién: g <logx < %

bat t =log x . Bat phuong trinh da cho c6 dang: \/t+1+\/2t—3 +\/17—3t 23\/§
Dat f(t)=+t+1+2t-3-3+17-3¢.
1 1 3

Tacd: f'(t)= + — .
7(1) 2\Jt+1 J2t-3 217-3t
1 1 3 1 1 3
Khidd f'(t)=0< + - =0 + = *
7(0) 2Jt+1 2t-3 217-3t 2Jt+1 J2t-3 2\/17—31‘()

Xét ham s& g(t)

—,

1 1 3 17
= "(t)<0,Vt ; .
2\/t+1+\/2t—3 =8 6[2 3}
3 3 17
h(t)=————=h'(t)>0,Vte| =;—
(t) 2\/17—3t: (t)> 6[2 3}

Tir day suy ra phuwong trinh (*) c6 nghiém duy nhat, lai c6 g(4) = h(4) nén phuong trinh
(*) c6 nghiém duy nhat t=4.
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c6 bang bién thién nhu sau:
3
17

t |3 . 3
) + 0 -
0 / " \
f[%) %)

Ta co: f(t) < 3\/5, Vte [g,%} Theo bai ra ta lai co: f(t) > 3\/5 .

Nén f(t)=3J5 o t=4 o logx=4ox=10".
X243y =27
(b) Cho x, y, z la cdc s6'thyc dirong thoa man y2 +yz+2z°=16 . Tim Qid tri cua biéu thirc
x?+3xz+3z° =75

P =2xy+3yz+zx

i2+2= iz+2=9
X% +3y? =27 )Y NI

Tacd: {y’+yz+2z° =16 <y’ +yz+z°=16 <y’ +2z°—2yzcos120° =16

x*+3xz+32*=75 2 2
[ij +xz+2°=25 (Lj +22-2.% 7 c0s150° =25

e g

Ta chuyén bai toan ra dang hinh hoc nhu sau: Cho tam giac ABC ¢6 AB=4, AC=3,

BC=5. M la diém thudc mién trong tam giac ABC sao cho MC = %, MA=y, MB=z

, AMC =90°, AMB=120°, BMC =150°.
C

K
. as 1
Khi do, S, =Saimc T Saams +Sanuc =E.3.4=6

1 x x.y ny/_
+ z.5in120° + = .—=.z.sin150° = 6 <
=3 Y 23 N AR
<:>2xy+3yz+xz:24\/§.
VéyP=2xy+3yz+xz=24\/§.

» Cau 4.
(a) Trong mot 16p co (2n+3) hoc sinh, trong d6 c6 3em A, B, C. Xé&p ngau nhién cac

hoc sinh ctia 16p hoc vao day gh€ dugc danh so tir 1 dén (Zn +3) , moi hoc sinh ngoi mot
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gh€. Biét xac suat dé sd ghé€ cia 3 em A, B, C theo thtt tu lap thanh cip s6 cong la 11;5 :

Tim s6 hoc sinh cta 16p hoc.
(b) C6 35 con tho (bao gom tho tring va thé den) dwoc nhdt vao hai chudng. Bit ngau nhién

X A A 2 o« A, 7 A, g . 2 \ 247 ’ 7 A, A?
moi chudng mot con thé. Biét xac suat bat dugc hai con tho den la 300" Tinh xac suat dé

bat dwoc hai con thé trang.
= Loi giai

(a) Trong mgt 16p c6 (2n+3) hoc sinh, trong dé c6 3 em A, B, C. Xép ngdu nhién cic hoc sinh cia l6p

hoc vio diy ghé'dwgc dinh s6'tir 1 dén (2n+3), mdi hoc sinh ngdi mot ghe’ Biét xdc sudt dé'so'ghé ciia 3

em A, B, C theo thir tw ldp thanh cdp s6 cong la % Tim s6 hoc sinh ctia I6p hoc.

SO cach cac xép hoc sinh vao ghé'la (Zn +3)!

Nhan xét rz‘“mg néu ba sd ty nhién 4, b, ¢ 1ap thanh mot cap s6 cong thi a+c=2b nén
a+c la s8 chan. Nhu vay a,c phai cing chdn hogc cting 1é. Tir 1 dén (2n+3) 6 n+1 s8
chdn va n+2 s8 1é. Mudn cé mot cadch xép hoc sinh thoa s& ghé ctia A, B, C theo thir tw
1ap thanh mot cap s6 cong ta sé tién hanh nhu sau:

Buéc 1: chon hai ghé c6 s6 thit ty ciing chdn hodc cling 1é 16i xép A va C vao, sau d6
xép B vao ghé chinh gitta. Budcnay c6 A2 + A’ , cach.

Budc 2: x8p chd cho 21 hoc sinh con lai. Budc nay c6 (Zn)! cach. Nhu vay s6 cach xép
thoa yéu cau nay la (Aj+l + A5+2).(2n)!
(AZ.+AL,)(2n)! 17 n(n+l)+(n+2)(n+2) 17

Ta co phuong trinh (2n+3) 1155 (2n+1)(2n+2)(n+3) 1155
n=16
©687°-1019n-1104=0<|  gg.
" 68

Vay s6 hoc sinh cua 16p la 35.

(b) C6 35 con thd (bao gom thé tring va thé den) dwoc nhot vao hai chudng. Bat ngdu nhién mdi chudng

2 A/ s A < . 2 N 247 ’ 7 A A7 < . 2 <
mot con tho. Biét xdc sudt bat dwoc hai con tho den la 200" Tinh xdc suat dé bat dwoc hai con tho trang.
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Goi 6 tho & chudng thir nhat1a x khi d6 s6 tho 6 chudng thit haila 35—x
S6 phan tir khong gian mau la CL.Ch,
Goi a la s6 tho den ¢ chuéng thit nhat; b la s6 thd den ¢ chudng thit hai (a4,b nguyén

duong).
Khong giam tinh tong quat gia st a>b.
Ta c6 xac suét bit duoc hai con tho den 1a

Ci.C; 247 ab 247
11 < o\
C'.Cy., 300 " x(35-x) 300
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abi247(=19.13=247.1) (;=19 7=19

= 4 x(35-x):300 =1b=13 =1b=13

a,b <35 x(35-x)=300 [x=20
Vay xac suat dé bat duoc hai con tho 16ng trang la —— = i
300 150

(a) Cho hinh lap phwong ABCD.A'BC'D' va M la trung diém cua B'C’. Tim s6 do goc
gitta hai dwong thang AM va BC'.
(b) Cho t dién déu ABCD va diém E trén canh AD sao cho tan ctia goc gitra hai mat

phang (BCD) va (BCE) bang ¥ Tinh ti sO thé tich cua hai khéi ti dién ABCE va

EBCD.
(c) Cho t¢ dién ABCD c6 ACB=60° va
ACD+BCD=CAD+BAD+BAC=CBD+ ABD+ ABC =180°
Goi S la dién tich toan phan cta hinh ti dién ABCD. Hay tim gia tri lon nhatcua S,
biét chu vi tam gidc ABC béang 3
= Loi giai

(a) Cho hinh lap phwong ABCD.A'B'C'D' va M la trung diém cua B'C'. Tim s6'do g6c giita hai dwong
thing AM va BC'.

bat AB=1.Vi BC'//AD' nén

(AM,BC')=(AM; AD') = MAD' . " : _ //
Xét AAB'M vuong tai B: AM® = BM? + B'A? =%+2=% \\\ |l |- (

Xét ACD'M vudng tai C': > A\‘-'EV/ ;
D'M? =C'M? +C'D'" =%+1=% /// -

Hinh vuéng AA'D'D canh bang 1 nén AD"” =2
Ap dung dinh li cosin trong tam giac AMD' ta c6:

9 .5
2 2 2 —+2——
cos MAD' = 2™ . AD AD],VID A Ao MAD' = 45°
AM. 2.5.\/5 2

Vay (AM;BC') =45°

(b) Cho ti¢ di¢n déu ABCD wva diéin E trén canh AD sao cho tan ciia goc giita hai mét phing (BCD) v

(BCE) bing
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at AB=1.Goi O la tdm ctia ABCD, vi tit dién ABCD déu nén AO L (BCD) .
Goi H la hinh chiéu cua E trén (BCD) = HeOD

Goi I la trung diém canh BC. Khi d6, ((EBC);(DBC))=EIH .

x o~ V y , R
Dé thay ﬂ:E.Da’c: DE=x,taco: EH//AO nén

DEBC

2
DA _ED  DH_* _ py-* - HE=JED’-DE’ :sz-%:%

DO AD 3 1 J3

3
xV2
Xét AIHE vudng tai H: tanEIH = EH<:>5\/§: \/g @5\/5_5\/§x:x\/§c>x:%
7Tox 7T 73 B 12
J3
53
1-=Y2
Khi do: AEzl—%.Véy Vine .~ 12 43 4

Viesc 5\/§ 5
12

(c) Cho tir dién ABCD c6 ACB=60° va

ACD+BCD=CAD+BAD+BAC =CBD+ ABD+ ABC =180°
Goi S la dién tich toan phin ciia hinh tir dien ABCD . Hay tim gid tri [6n nhit cua S, biét chu vi tam gidc
ABC bing 3

D

c G
Cat tw dién ABCD theo céc canh DC, BC, AC va trai tt dién ABCD xudng (ABD) nhu
sau: AACB— AAC,B, AACD — AAC,B, ADCB — DC,B

CAD+BAD +BAC =C,AD + BAD+BAC, =180° nén C,, A, C, thing hang

C,BD+ ABD+ ABC, =180° nén C, B, C, thang hang.

= ACD+BCD = AC,D+BC,D =180° suy ra tt giac ndi tiép C,C,DC,.

Suy ra C,DC, =180°— AC,B=180°- ACB=120°

Dién tich toan phan cua t&t dién ABCD b??mg dién tich t& giac C,C,DC,

Pit CA=x, CB=y, theo dinh li cosin, suy ra AB=/x"+y*—xy .
Khi do m+x+y:3 (*)

CC,=2AB=2x*+y* —xy.

Ta c6: Sec pe, =Secc, +Spec, = %.2x.2y.sin 60°+ % C,Cl tan30°=(x+y)

2
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1
Mait khéc, ta cd Jx2+vy? —xy >=(x+y) nén tir (*) suyra x+y <2.
: V¥ Y =3y 2 S (x+y) (*) suy y
Ddu "=" xay rakhi x=y.
4

<
C,C,DCy = \/g

Pay .7 . 4 Y ? -A 7 \ A \ 4
Vay gia tri 1on nhat cua dién tich toan phan la —.

NE)

T dotasuyra S

Hét
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PE THI HOC SINH GIOI
NAM HOC 2024 - 2025

At SO QUANG BINH

TOANTU TAM Thoi gian lam bai 90 phiit, khong ké'thoi gian phit dé
HO U t1 ENT STNMN e
SBD e a e a e
PHAN LOI GIAI CHI TIET
» Cau 1

. . 2(1+tanx)tanx ) T
(a) Gidi phuong trinh =+2sin| x+— |.

1+tan®x
(b) Mbt dai ly kinh doanh xe gan mdy véi gia mua vao mdi chiéc xe 1a 36 triéu dong va
gid ban ra mdi chiéc xe 14 42 triéu dong thi s6 luong xe ban ra mdi ndm 1a 720 chiéc. Néu
mdi chiéc xe khi ban giam 1 triéu dong thi s6 luong xe ban ra trong nam tang 180 chiéc.
Hoi dai ly phai ban mdi chiéc xe bao nhiéu triéu dong dé thu duoc loi nhuédn cao nhat
trong mot nam.
= Loi giai
2(1+tanx)tanx _ [ Wj
=+2sin| x+— |.
1+tan’x

(a) Giai phwong trinh

A - A 7r
Diéu kién cosx#0 < x # §+k7r.

, 2(1+tanx)tanx _ s
Ta co 5 =+/2s8In| x +—
1+tan® x

=sinx+Ccosx

COS X

, [ sinx+cosx )sinx
&> 2cos” x
cosx

= 2(sinx+cosx)sinx =SINnXx+CcosXx

& (sinx+cosx)(25inx—1) =0

s

X=——+km
\/Esin(x+%j 0 4

= x:£+k27r

sinx+cosx=0
2sinx—-1=0

) 1
sinx =—
2 x=5§+k27r

A . . A 5

Vay phuong trinh c6 ba ho nghiém x = —% +km; x = % +k2m; x= % +k2m.
(b) Mt dai Iy kinh doanh xe gdn mdy véi gid mua vao mdi chiéc xe la 36 trigu dong va gid ban ra mdi chiéc
xe 1 42 trigu dong thi s6'lwong xe ban ra moi nam la 720 chiéc. Néu moi chiéc xe khi bian gidm 1 triéu dong
thi s6'lwong xe ban ra trong nam ting 180 chiéc. Hoi dgi 1y phdi bdn moi chiéc xe bao nhiéu trigu dong dé’
thu dwoc lgi nhudn cao nhat trong mot nam.

Goi p (triéu dong) 1a gid ban mot chiéc xe gan mdy, x 1a s& xe ban duoc trong mot nam.

Theo gia thiét ta c6 toc d¢ thay doi cua x ty 1€ véi tdc dd thay ddi cta p nén ham sd

p=p(x) la ham bac nhat.

» TOAN TU TAM - 0901.837.432




» Cau 2.

BO DE THI HOC SINH GIOI — THU'C THI TU LUAN

i gid ban 1 chi€c xe p, =42 triéu dong tng v4i x, = 720 chiéc va vdi gid ban 1 chiéc xe
p, =41 triéu dong tng véi x, =720+180 =900 . Do d6 duong thang p=ax+b di qua hai

42) v : __1
diém A(720;42) va B(900;41) = p= TR 46.
Ham doanh thu R(x) =px= —ix2 +46x
180
Ham chi phi C (x) =36x.
Ham loi nhuan L(x) = R(x)—C(x) = —ix2 +46x —36x = —ix2 +10x
180 180

Ta c6 L'(x) :—9—10x+1o; L'(x) :—9—10x+10:o@x=900 ta c6 bang bién thién

x | 36 900 oo

L + 0 -

=

Ttr bang bién thién ta cé lgi nhuan 16n nhat khi ban duoc 900 chiéc xe. Khi d6 gia ban
mot chi€c xe la p=41 triéu dong.

X —(m+2)x+2m+4
x—2
A, B sao cho dién tich tam gidc OAB bang 2.

(@) Tim m dé€ d6 thi ham s6 y = (m la tham sd) c6 hai diém cuec tri

(b) Cho hai s6 thuc duong x,y thoa man log, [ J;_ J ;1] <4-3x-2y.Tim gia tri nhé nhat
x+3y

cua biéu thirc P=6x+2y+£+g+2024.

Xy
= Loi giai
o X (me2)x+2med NP . N
(a) Tim m dé’do thi ham s6 y = 7 (m la tham s6) co hai diém cwc tri A, B sao cho dién
tich tam gidc OAB bing 2.
y,:x —4x y':Oc{ =0
(x-2)" =4

» TOAN TU TAM - 0901.837.432

Hai diém cuec tri ctia d6 thi ham so la: A(O; —m—2),B(4;6—m)
Phuong trinh duong thiang di qua hai diém cyec tri la: (A):y =2x—m—2

m+2
Khoang cach tir diém Odén (A):y=2x—m—2la: %

D6 dai AB =445
‘m+2‘ 5

‘m+2‘
5

Dién tich tam giac OAB la: § = %.4\/5.
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=-1
Theo gia thiét: 5=2©\m+2\=1@[’” 3
m=—

x+y-1
2x+3y

(b) Cho hai 6 thiec dwong x,y thoa man log{ jﬁ 4—-3x—2y. Tim gid tri nho nhit ciia biéu thirc

P=6x+2y+£+g+2024.
roy

x+y-1
g, 32| <4-ax-2y oo [ +y-2)] (0 -1)<log, (2130} 2013

£t Tad e o , 1
Xét ham so: f(t)=10g5t+t (t>0); f (t)=tlﬁ+l>0(‘v’t>0)
Nén ham s8 f(t) dong bién trén (0;+o),
Vay log, [5(x+y—1)}+5(x+y—l)§10g5(2x+3y)+2x+3y:>5(x+y—1)§ 2x+3y
5(x+y—1)<2x+3y < 3x+2y-5<0=3x+2y<5

P=6x+2y+ﬁ+g+2024=—(3x+2y)+9x+ﬁ+4y+g+20242—5+12+12+2024=2043
Xy X Yy

3x+2y =5 2

\ 4 =3

Ddu bang xay ra khi: {9x=— < 3
X

y=7

4y:g 2
y

Vay gia tri nho nhat ctia biéu thic la: 2043.

» Cau 3. Cho hinh vuong ABCD canh a4, trén duong thang d vudng goc véi mit phang (ABCD)
tai A taldy diém S khong trung véi A. Goi H, K Ian luot la hinh chiéu vudng goc ctia
A lén SB, SD.
(a) Tinh thé tich khéi t& dién ABCH khi SA=2a.
(b) Tim gia tri 16n nhat ctia thé tich khoi tt dién ACHK khi S di dong trén d va khong
trung vdi A.

= Loi giai

(a) Tinh thé'tich khoi tir dien ABCH khi SA=2a.
Trong tam gidac SAB vudng tai A, c6 AH la duwong cao, do do
HB HBSB  APB? a 1

SB SB®* SA2+AB’> 4d*+a’> 5
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& tich khdi tt dién ABCH bang

1 1 HB 1 1
Vzé.SAABC-d(H;(ABC)) =§-SAABC'S—B-d<S}(ABC)) :gsmsc'g
11,1, 1.

= —-2a=—a
32 5 15

-SA

(b) Tim gid tri I6n nhit cua thé'tich khoi tir dien ACHK khi S di djng trén d va khong tring voi A.
» Chitng minh bdi todn phu:

» TOAN TU TAM - 0901.837.432

Cho hinh chép S.ABC. Goi A',B',C' lan lugt 1a cac di€ém trén cac canh SA,SB,SC . Khi
4 Veunc _SA' SB' SC"
V. SA SB SC

S.ABC

d(A(SB'C"))S,gpc d(A(sB'C)) s

That vay, ta cb SABC _ " ASBC _ - ASB'C’

s La(a(s80)) s,y AASEC)) S
3

ASBC

1 e
d(A',(SB'C')) ESB'.SC'.smB 5C" sa' sB' sC

d(A,(sBC)) - ;SB.SC.sinBSC  SASB'SC’

Dat SA=x, x>0 va thé tich kh&i chép S.ABCD béang V = %.x.a2 .

SH SHSB SA2 x?
SB®  SB? X+d

2 2
Tam gidc SAD vuong tai A c6 duong cao AK nén % = SK. SZD SA2 a
SD SD SD?*  x*+d?

Tam gidc SAB vudng tai A c6 duong cao AH nén

Ta co
Vouw SASH SK [ 2 Y
V., SA SB'SD (x’+da° )’

24‘02

=

Vi _ SH SC SK [ % T
V..., SB SC'SD

Vsanc _SH _ x’ V apcn —1— Vs.ac _ a’
Vewe SB xX*+a" Vi Vouwe X +a’ ,
Vs.axc _SK _ x’ N Vapck —1— Vsaxc _ a’
Vewe SD x*+a" Vg, Vsapc X +a




» Cau 4.
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1 N
= VS.BCD = VS.ABC = VS.ADC = E V nén
2
1%4 x? vV 4
v =V-V, Vsnex —Vascr — Vapex =V_2'E.[x2+a2j _25 2+
1 X%

=V.|1- 2 N 2 :g' 5 N2

(x+a X +at x+a) (x+a)

3

Datt—— t>0,taco V—a— f .

a 3 (t +1)

Xétham f(t)= > trén khoang (0;+).

t* (3t
Ta cé f'(t‘)=M

L, f'(t)=0e t=+3e(0;+0).
(t2+1)

3

Bang bién thién ctia ham s6 f (t) = 7 trén khoang (0;+o0):

(tz +1)

t 0 V3 400
f'(t) + 0 -
/3

£(#) 16
SN

33 @ 33 _a \/_'

Ttr bang bleln thién ta co ~max f (t) :F = maxV, ., = 316 16
Ba xa thu ban vao bia, mo6i nguoi ban mot [an véi xdc sudt trang bia twong tng la x,y va
0,8 (vdi x> 1v). Biét xac suat dé it nhat mot trong ba cau xa tht ban triing bia 1a 0,976 va
Xéc sudt dé ca ba xa thu ban tring bia 1a 0,336. Tinh xac xuat d€ c6 dung hai xa tht ban
trang bia.

= Loi giai
Goi A, 12 bién c8: “Ngudi thit i bin tring bia” véi i =1;3.
Ta c6 cac A, doclap véinhau va P(Al) =x, P(AZ) =y va P(Ag) =0,8.
Goi A labién cd: “Cé it nhat mot trong ba xa thu bén trung bia”
B 1a bién c8: “Ca ba ba xa tht ban trting bia”
C labién c8: “Cé dung hai xa tht1 ban triing bia”

Tacé A=A Az A, :>P(A) P(Al)-P(Zz)-P(As)=(1—0,8)(1—x)(1—y)

P(A) =1—P(A) =1-0,2(1-x)(1-y)=0,976

3 22
Suy ra (1—x)(1—y):2—5<:>xy xX— y——2—5 (1)
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Tuong ty B=AAA, :>P(B):P(Al).p(Az)-P(As):O,8xy:0,336:>xy=% (2)

21
Xy =— _
Tur (1) va (2) tacohe | 50 @{" o7
g3 ly=08
10

Tacd C=AA,A,UAAAUAAA,

= P(C)=P(4,)-P(A,)-P(A,)+P(A,)-P(4,)-P(A;)+P(4,)-P(A,)-P(4,)
= P(C)=(1-x)y-0,8+x(1-y)-0,8+xy-0,2=0,452.

Hét
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PE THI HOC SINH GIOI

A NAM HQC 2024 - 2025
SO TIEN GIANG
TOANTU TAM Thoi gian lam bai 90 phiit, khong ké'thoi gian phit dé

HO U t1 ENT STNMN e
SBDD oottt s e s e s
PHAN LOI GIAI CHI TIET
Bai 1

(1) Tim tat ca cac gid tri nguyén ctua tham s& m dé d6 thi ham s&
x2+(2m+3)x+m2+4m o s L
y= c6 hai diém cuec tri nam vé cung mot phia doi vdi truc
xX+m

hoanh.

(2) Cho mdt tdim nhom hinh luc gidc déu canh 60 centimét. Nguoi ta cat & mdi dinh ctia
tAm nhom hai hinh tam gidc vudng bang nhau (cat phan t6 dam ctia tim nhom) roi gap
tdm nhom d& dwoc mot hinh lang tru luc gidc déu khong cé nap (xem hinh vé minh
hoa). Goi canh nho ctia tam gidc vudng bi cat 1a x centimét, tim x (centimét) dé thé tich
cua khéi lang tru luc gidc déu trén la 16n nhat.

1
1
1
=

-
~

—_—— e —

P ~

~

= Loi giai
x? +(2m+3)x+m2 +4m

(1) Tim tdt cd cdc gid tri nguyén cia tham s6' m dé' do thi ham s6’ y = c6 hai

xX+m
diém cuec tri ndm vé cung mot phia doi véi truc hoanbh.
Tap xadc dinh D = ]R\{—m} .

Tach y'= (2x+2m+3)(x+m)—[x2+(2m+3)x+m2+4m] _ 2 —m

(x+ m)2 (x+ m)2

Ham s0 da cho c6 hai diém cuc tri khi va chi khi y' ¢6 hai nghiém phan biét, tiec la
mz—(mz—m)=m>0.

X, +x,=-2m

Khi do, y' c6 hai nghiém phan biét x,,x, thod man , -
XX, =m"—m

u(x) ' u'(x)v(x)—v'z(x)u(x) .

Ham da chocédang y=——=%, y'=

v(x)’ [v(x)]
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y ra toa do hai diém cuec tri ctia d6 thi ham s da cho la A(x1 ;2x, +2m +3),

B(Jc2;2x2 +2m+3).
Hai di€m cuc tri cia d6 thi ham s6 ndm vé cung mot phia d6i véi truc hoanh khi va chi
khi

(22, + 2m+3)(2x, + 2m+3) > 0 = dxx, +2(2m+3)(x, +x, ) +(2m+3) >0
& 4(m* —m)-2(2m+3)2m+(2m+3) >0
<:>—4m+9>0<:>m<%

Két hop diéu kién (*) ta c6 tép hop cac gia tri nguyén can tim ctia m 1a {1;2}.
(2) Cho mgt tdm nhom hinh lyc gidc déu canh 60 centimét. Ngueoi ta cat & mdi dinh ciia tdm nhom hai
hinh tam gidc vudng bang nhau (cit phin to ddm cia tém nhom) roi gap tam nhom dé dieoc mot hinh ling
tru luc gidc déu khong cé ndp (xem hinh vé minh hog). Goi canh nho ciia tam gidc vudng bi cat la x
centimét, tim x (centimét) dé’thé tich ciia khoi lang tru luc gidc déu trén la I6n nhit.

Ki hiéu cac diém nhu hinh vé:

B>

Khoi lang tru luc giac déu duoc tao thanh c6 day la luc giac déu, canh ddy AD =60-2x,
chidu cao AB = BC tan60°=x+/3.
Thé tich khéi luc gidc déu trén bang

~6.(60-2x) /3

30-x+30-x+2x)
V= ; x\/3=9.(30-x)(30-x).2x < 9.( ; j =9.20°

D&u bang xay ra khi va chi khi 30—x = 2x < x =10.
Vay thé tich khoi luc giac déu 16n nhat khi x =10 cm.
Bai 2.

V2

(1) Giai phuong trinh: 2cos [%(Sin x-13+ 7}} =.

(2) Giai phuong trinh: (x +1)(4" + 2) =3.4"
= Loi giai

A

(1) Gidi phwong trinh: 2cos {%(sin x—13+ 7}} =3.
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@Iﬁ

2

2COS|:6(Slnx 13+£H f@co[ (sinx_13+%ﬂzﬁ

03|>1

[ sinx - 13+—2J=z+k27r (a)
6

( . V2

smx—l3+—J — T ikon (b)
2 6

< Cos E sinx—13+£ =cosz<:>
6 2 6

o3

(a) @l{sinx—13+£J ~ Lok e sinx =14—£+12k
6 2 ) 6 2

J2 J2-30 J2-26
24

Vi—1£sinx£1:>—1£14—7+12k£1<:> <k< 24

Ma keZ=ke.

(a) Ql(sinx—13+£J :—1+2k & sinx :12—£+12k
6 2 6 2

J2 J2-26 222
24

Vi—1Ssinx§l:>—1£12—7+12kﬁl<:> <k< 24

_\/— x:—%+127r

Ma keZ:>k——1:>s1nx——<:>

5m

X=—++I127
4
(2) Giai phwong trinh: (x+1)(4" + 2) =3.4"

(x+1)(4 +2)=34" < (x+1)(4"+2)-34" =0 (x—2)4" +2x+2=0(1)
Xét ham so
f(x)=(x-2)4"+2x+2,xeR.

Taco: f'(x)=4"[1+(x—-2)In4]+2; f"(x)=(4"In4)[2+(x~2)In4]
f'(x)=0=2+(x-2)In4=0<x=2-2log,e.

Do f"(x) c6 nghiém duy nhat nén f'(x) c6 t01 da 2 nghiém, do d6 f(x) =0 ¢ t6i da

3 nghiém.

Taco £(0)=0; £(1)=0; f(%j — 0. Vay tap nghiém ctia phuong trinh d3 cho I3

52{0;3;1}.
2

Bai3. Trong mot hop cé chira 8 tdm thé gidng nhau, trén moi thé chi ghi mot s6 thudc tap
X = {1; 2;3;4:6;7; 8;9} . Rat ngéu nhién tir hop trén 3 thé, tinh xac suat ctia bién ¢4: “Rut
dugc ba thé ma cac s ghi trén thé do la s6 do ba canh ctia mot tam giac tu”.
= Loi gidi
n(Q)=C; =56
Goi ba canh ctia tam gidc tu 1a a,b,c¢ (a >b>c;a,b,ce {1, 2,3,4,6, 7,8,9})
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b+c>a

b2 2 2

v6ia,b,c€{1,2,3,4,6,7,8,9}
+C <a

Khi d6 ta cé: {
Truong hop 1. a=9

+) Néu b=8thi ce{2;3,4}

+) Néu b=7thi c{3;4}

+) Néu b=6thi ce{4]

Truong hop nay cé 6 cach chon.

Truong hop 2. a=8

+) Néu b=7thi ce{2;3}

+) Néu b=6thi c<{3;4}

Truong hop nay cé 4 cach chon.

Truong hop 3. a=7

+) Néu b=6thi ce{2;3}

Truong hop nay co6 2 cach chon.

Truong hop 4. a=6

+) Néu b=4thi ce {3}

Truong hop nay ¢é 1 cach chon.

Truong hop 5. a=4

+)Néu b=3thi ce {2}

Truong hop nay co6 1 cach chon.

Goi A: “Rut duoc ba thé ma cac s6 ghi trén thé do la s6 do ba canh ciia mot tam giac tu”.

Khi dé:

n(A)=6+4+2+1+1=14

P(A)=M=E=1=o,25
n(Q) 56 4

Bai4. Choday (u,) xac dinh bdi u, = 2, u = u, +y2-1

n+l 1_(\/5_1)1/["

= Loi giai

,VneN.Tinh u,y,,.

Ta co: tang:\/g—l.Dét u1=\/§=tanoz, aeR.
Ta sé chttng minh u, :tan(oﬁ(n—l)gJ,VneN.

That vay, cong thitc trén dung véi n=1. Gia st u, = tan[a +(k —1)%j,k eN

T s
+\/§—l tan(a+(k—1)8J+tan8 o
Khi dé: 1, = = =tan(a+(k—1)—+—j

1_(\/5_1)% 1-tan a+(k—1)E tan— 8 8
8 8
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Suyrau,,, = tan[a + k%j .

Do d6 theo phuong phap quy nap toan hoc thi: u, = tan[oz +(n —1)%}, VneN

Vay Uy, = tan(a + 2537r) =tano = \/5 .
v’ Cach 2:
Dit v, = 1-(J2-1s, khidétacd v, = 1-(/2- 1w,

un+\/§—1

\ ’ 1
Tttdosuyra v, = -

Laico v, = % vauv,, = vi SUuy ra v, = Uy, do dO Uy =ty = Uygys = \/E

n

un+l + \/5_1

Bai 5.
(1) Nguoi ta can trang tri cho mot kim tw thap la mot hinh chép t& giac déu S.ABCD c¢6
canh bén bang 15 mét, ASB=15"bang duong gap khuc day dén led vong quanh kim tu
thap AEFGHIJKLS (xem hinh vé minh hoa), trong d6 diém L ¢ dinh va LS = 3 mét. Tinh
dd dai (mét) ngan nhat ctia day den led.

(2) Cho hinh chép S.ABC c6 day ABC la tam giac vudng can tai A, biét AB= a2,
SB1 (ABC ). Goi N la trung diém ctia BC, Q la diém thudc doan thang SC sao cho

SC =3CQ va ala goc gitta SC vdi (SAB) sao cho sina = i Tinh khoang cach tir diém

3
S dén (ANQ) theo a.
= Loi gidi
(1) Ngueoi ta cin trang tri cho mot kim tw thdp la mot hinh chdp tir gide déu S.ABCD c6 canh bén bang 15
mét, ASB=15"biang dwong gap khiic ddy dén led vong quanh kim tw thdp AEFGHIJKLS (xem hinh vé
minh hog), trong dé diéin L c6dinh va LS = 3 mét. Tinh d§ dai (mét) ngdan nhét cia ddy den led.
Trai cdc mat (canh) ctia hinh chdp ra mat phéng (2 Tan), ta co:
+ SA,SA, lavitri cia SA ¢ lan trai th 1 va thi 2.
+ SD,,SC,,SB, 1a vi tri cia SD,SC,SB ¢ lan trai thi 2.
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Do ASB=15°nén ASD=15".Suy ra ASA, =120". Khi d6, d6 dai duong gap khuc
AEFGHIJKLS ngan nhat khi A,E,F,G,H,I,],K, L thang hang, ttc la
A,,E,F,G,H,I,],K,L thing hang. Ta c6

LA =SI? +SA,* —2.SL.SA,.c0s120° =3? +15° — 2.3.15.(—%} =279.

Suy ra LA, =3/31. Khi d6 do dai ngén nhat ca dén led 1a SA, =SL+ LA, =3+3/31(m).
Vay d6 dai ngan nhat ctia day dén led 1a 3+ 3@(7}1).
(2) Cho hinh chép S.ABC c6 ddy ABC la tam gidc vudng cin tai A, biét AB = a2, SB L (ABC). Goi
N li trung diéin ciia BC, Q la diém thudc dogn thing SC sao cho SC =3CQ wva «vla géc giita SC vdi

(SAB) sao cho sina = i Tinh khodng cdch tir diém S dén (ANQ) theo a.

73

S

A
Vi AABC vudng can tai A va co AB= a\2 nén BC=2a.

AC 1 AB
é{ = AC L(SBA)= AC LSA=(SC,(SAB)| = ASC=a
AC 1SB

sc=-A4C :aJE:QC:g, SB=+/SC2—BC? =a2,

sin «
AQ=1/QC? + AC* - 2QC.AC.c0SACQ = 2“?"/5 .

Vi AQ2+CQ2=(ZH3\/§J J{”}ﬂ =22’ = AC® = AQ L SC .(1)
J6 a

Co cosBCS =3 = NQ = JOC? + NC? ~ 2.0C.NC.cosBCS = T3

s 2 , 3a® 6a° 2
Vi NQ°+QC :?4'?:(1 =NC :NQJ_SC(Z)
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Tir (1) va (2) suy ra SC L(ANQ)= d(S,(ANQ))=5Q = 2”;/5 .

Bai 6.
(1) Hai chi€c khinh khi cau bay 1én ttr cuing moét dia diém trong khong gian. Sau mot
khoang thoi gian, chiéc thit nhat nam cach diém xuat phat 5km vé phia Pong va 3km
vé phia Nam, dong thoi cach mat dat 0,8km ; chiéc thit hai ndm céch diém xudt phat
2km vé phia Bic va 1km vé phia Tay, dong thoi cach mat dat 0,5km . Cling thoi diém
d6, mot nguoi diing trén mat dat va nhin thay hai khinh khi cau néi trén. Biét rang, so
vOi cdc vi tri quan sat khac trén mat dat, vi tri nguoi dé ding co tong khoang cach dén
hai khinh khi cau la nho nhat. Gia st chon hé truc toa do Oxyz véi goc toa do O dat tai
diém xudt phat ctia hai khinh khi cau, mat phfmg (Oxy) trung voi mat dat, truc Ox
huéng vé phia Nam, truc Oy huwdng vé phia Pong va truc Oz hudng tir mat dat lén
trén, don vi do trén cac truc la kildmét. Tinh tong khoang cach nho nhat dé.
(2) Ong X mudn xay dung mot toa nha that hoang trang cho mot cong ty. Kién trtic sw
thiét ké toa nha c6 hinh dang la mét khoi lang tru tam giac déu c6 canh bén bf?mg canh
day va bang 40 mét. Ong X yéu cau kién tric su xay dung thém mot cay cau MN bac
qua toa nha (diém dau thudc canh A'C, diém cudi thudc canh BC' cta lang tru) dé
trang tri bang nhiing vat liéu quy hiém véi don gia 1,5 ty dong trén 1 mét chiéu dai. D&
giam chi phi cho cay cau, kién trtc sit phai chon vi tri cAy cau sao cho MNngan nhat.
Tinh s6 tién xay cay cau do.
= Loi giai
(1) Hai chiéc khinh khi ciu bay 1én tir cung mot dia diém trong khong gian. Sau mgt khodng thoi gian, chiéc
thir nhdt nam cich diém xudt phat S5km vé phia Pong va 3km vé phia Nam, dong thoi cdch mdt dat
0,8km ; chiéc thir hai nam cich diém xudt phdt 2km vé phia Bic va 1km vé phia Ty, dong thoi cdch
mdt dat 0,5km. Cung thoi diém dé, mot nguoi dieng trén mdt dit va nhin thiy hai khinh khi ciu néi trén.
Biét rdng, so v6i cdc vi tri quan st khdc trén mdt dat, vi tri nguoi dé dirng cé téng khodng cdch dén hai
khinh khi ciu la nhé nhat. Gid st chon hé truc toa dg Oxyz vdi goc toa dp O dat tai diém xudt phdt ciia hai
khinh khi ciu, mgt phing (Oxy) tring v6i mdt dat, truc Ox hieéng vé phia Nam, truc Oy hwdéng vé phia
Dong va truc Oz hwong tir mat dit lén trén, don vi do trén cdc truc la kildmét. Tinh tong khoang cich nhé
nhat dé.
Chon hé truc toa d6 Oxyz v6i goc O dat tai di€ém xudt phat cta hai khinh khi cau, mat
phang (Oxy) trung v6i mat dét voi truc Ox hudng vé phia nam, truc Oy hudng vé phia
déng va truc Oz hudng thang ding 1én troi (tham khao hinh vé&), don vi do 14y theo
kilomét.
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i€ khinh khi cau tht nhat va thi hai ¢ vi tri A,B tacé A(35;0,8), B(-2;-1;0,5).
Goi C la diém d8i xting ciia B qua mat phang (Oxy), khidé C (—2; -1,-0,5).

Giastt [ = AC m(Oxy) . Goi M la diém bat ki thudc mat (Oxy). Yéu cau ctia bai toan
twong dwong voi tim gia tri nhé nhat caa MA+MC.

Do MA+MB=MA+MC > AC nén gia tri MA+ MC nho nhat khi va chi khi M thudc
doan thang AC, hay M=1.

AC =(-5;,-6;-1,3); I e(Oxy)=I(x;y;0)= Al =(x-3;y-5;-0,8)

-1

xX=—
AC, Al cung phuong nén x-3_y-5_-08 13
-5 -6 -13 17

Y713

13’13’

(2) Ong X mudn xdy dung mot toa nha thit hoang trdang cho mot cong ty. Kién triic sw thiét ké'toa nha c6
hinh dang la mot khoi ling tru tam gidc déu cé canh bén bang canh day va bang 40 mét. Ong X yéu ciu
kién triic sw xdy dung thém mét cdy cau MN bic qua toa nha (diéim ddu thudc canh A'C, diém cudi thudc
canh BC' ciia liang try) dé’trang tri bang nhitng vat ligu quy hiém voi don gid 1,5 ty dong trén 1 mét chiéu
dai. Dé gidm chi phi cho cdy ciu, kién triic sw phdi chon vi tri cdy ciu sao cho MN ngin nhat. Tinh sotién
xdy cdy cau do.

Chon hé truc toa d6 Oxyz nhu hinh vé. . |

Ta co A(0;-201/3;0); A'(0;-20V3;40); B(20;0;0);

C(-20;0;0),C'(—20;0;40).

Vi diém M thudc doan A'C va diém N thudc doan BC' nén

—_— s —  —

OM =OC+CM =OC +mCA' = M(—zo— 20m; 20/3m; —4om)

Vay MA+MC nhé nhat bing AC =/62,69 mét khi M 51(_—1 17 o).

ON = OB+ BN = OB +nBC'= N(20-401;0;40n)

Do d6 MN = (40+ 20111 — 40n; 20/3m1; 40m + 4on)

Khi do MN =20°| (2+m—n) +3m" +(2n+2m)’|

Khi d6 MN dat gia tri nho nhat bang % khi mzé;n:—g.
Do dovitricuia M va N la: M{—?;@;—?J va N[?;O;—@j.

SO tién xay cay cau la: %.1,5 ~ 2.6 (ti dong).

Hét
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PE THI HOC SINH GIOI
NAM HOC 2024 - 2025

, TP.HO CHIi MINH

TOANTU TAM Thoi gian lam bai 90 phuit, khong ké'thoi gian phat dé
HO 0t EHT SIMH .ot
SBD: e
PHAN LOI GIAI CHI TIET
Bai 1

(1). Cho biét chu ky béan ra cua nguyén t6 phéng xa Poloni 210 la 138 ngay, nghia la sau
mdi chu ky 138 ngay thi khoi luwong ctia mAu vat Poloni 210 chi con lai mot ntra.
(a) Tinh khai lwong con lai cia 64 gam Poloni 210 sau 552 ngay.
(b) Héi sau bao nhiéu ngay thi 64 gam Poloni 210 con lai 1 gam?
(2). Mot nguoi mudn mua mot thanh gd du d€ cat ra lam thanh cac thanh ngang ctia mot
cai thang. Biét chiéu dai cua cac thanh ngang dé lam cai thang d¢ (tinh tir bac thang dwdi
cung 1én) lan luot la 49 cm, 47 cm, 45 cm,..., 35 cm, 33 cm (mSi thanh ngang nngm
hon 2 cm so véi thanh ngang bac dudi lién ke).
(a) Hoi cdi thang d6 c6 bao nhiéu thanh ngang?
(b) Hoi thanh gb can mua c6 chiéu dai it nhat 1a bao nhiéu cm ? Biét rang mdi [an cat
thanh gb thi phan go bi cat (thanh mun cwa) dai 0,5 cm.
= Loi giai
(1). Cho biét chu ky bén ra ctia nguyén t& phéng xa Poloni 210 1a 138 ngay, nghia 1a sau mdi chu
ky 138 ngay thi khdi lwong ctia mau vat Poloni 210 chi con lai mot ntra.
Kihiéu u, (gam) la khéi luong con lai cia 64 gam Poloni sau n chu ki ban ra.

Sau 1 chu ki banra thi u, = 6—24 =32 (gam).
(a) Tinh khoi lirong con lgi cia 64 gam Poloni 210 sau 552 ngay.
Ta c¢6 552 ngay gom % =4 chu ki ban ra. Nhu th€, theo dé bai, ta can tinh u,.
Tt gia thiét cua bai toan suy ra day s (un) la mdt cap sO nhan v6i s6 hang dau u, =32
va cong boi g = % Do d6 u, =u,.q"" = 32.(%)3 =4 (gam).
(b) Hoi sau bao nhiéu ngay thi 64 gam Poloni 210 con lai 1 gam?
béu =1 32.(%)11_1 =l n=6.

Vay 64 gam Poloni 210 con lai 1 gam sau 6.138=828 ngay.
(2). Mot ngredi mudn mua mot thanh g du dé cat ra lam thanh céc thanh ngang ctia mot cai
thang. Biét chiéu dai ctia cac thanh ngang dé lam cai thang d6 (tinh ttr bac thang dudi cung 1én)
Tan lwot 1a 49 cm, 47 cm, 45 cm,..., 35 cm, 33 cm (mdi thanh ngang nge“'m hon 2 cm so voi
thanh ngang bac dudi lién ké).

Day s6 49;47;45;...;33 1a mot cdp sO cdng cd s6 hang dau u, =49 va cong sai d =-2.
(a) Hoi cdi thang do cd bao nhiéu thanh ngang?

Xét u, =33 <> u, +(n—1)d =33<>49+(n-1).(-2)=33<=n=9.
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ay cai thang d6 c6 9 thanh ngang.
) Héi thanh g6 ciin mua cé chiéu dai it nhéat la bao nhiéu cm ? Biét rdng mdi lin cat thanh g6 thi phin g6
bi cdt (thanh mum cwea) dai 0,5 cm.
NP o n(u+u,) 9(49+33)
Tong chiéu dai cac thanh ngang la S, = 5 = 5 =369 cm.
Vi mdi [an cat mat 0,5 cm nén c6 8 Tan cit (9 thanh tao ra tir 8 vét cat)

Suy ra mat thém 8.0,5=4 cm.
Vay thanh gb can mua c6 chiéu dai it nhat 1a 369+4 =373 cm.

Bai2. Chohams§ y=x°-3x c6do thi (C ) Tim tat ca diém A thudc (C ) sao cho ti€p tuyén
cua (C ) tai A cit truc hoanh va (C ) [an lwot tai 2 diém phéan biét M, N (N # A) thoa
man A la trung diém cta doan thang MN.

= Loi giai
Gia st diém A(a;a3 —Sa) € (C),- y'= 3x*-3
Phuong trinh tiép tuyén cua (C ) tai A:
y= (3112 —3)(x—a)+a3 —nesy= (3a2 —3)x—2a3

2

3
Tiép tuyén cat truc hoanh tai diém: M (% ; OJ
a —

, =x*-3x
Tiép tuyén cat d6 thi ham s8 (C) tai N thoa man hé: / , ,
y :(Ba —3)x—2a
3 2 3 2 x = a(l)
= x"—-3x =(3a —3)x—2a <:>(x—a) (x+2a)=0<:>
x=-2a
Vay diém N(-—2a;-84° +6a)
a=0(l)
2" 52 J30
Do A la trung di€m MN nén: < 35 —3 B <la =
—8a° +6a=2a°—6a
J30
1a=——-
5

Vay c6 2 diém Athoa: A (@;—@J; A, (—@,@J
5 25 5 25
Bai3. Mot cong ty thiét ké trong kinh sao cho mdi phan duong vién
cua trong kinh 1a mot phan d6 thi ctia ham s6 bac hai hodc
mot phan do6 thi ctia ham s6 bac bon roi ghép ching lai véi
nhau nhu hinh vé bén dudi (sau d6 ho sé diéu chinh theo ty
1é pht hop). Xét hé truc toa do Oxy nhw hinh vé bén dudi,

biét ring A(-2;0), B(0;-4), C(7;0), D(Lk) véi k>0.

Cho biét dudng cong(C, ) di qua cac diém A, D,C 1a mot

phén cua d6 thi ham s6 bac hai nao d6, duwong cong (Cz) tng véi duong vién néi A véi

» TOAN TU TAM - 0901.837.432

Trang 66




BO DE THI HOC SINH GIOI — THU'C THI TU LUAN

1a mot phan cta d6 thi ham s6 y =bx® +¢ con duong cong (C,) tng voi duong vién
néi B véi C 1a mot phan ctia d6 thi ham s6 y =mx* +n. Tinh k biét dién tich trong kinh
d6 bang 33,44 (don vi dién tich).

= Loi giai
(C,) diqua A,B néntacod c=—4;b=1.Vivay (C,):y=x"-4.
(Cs) di qua B, C nénta co n:—4;m:7i:1. Vivay (Cg):y:%x4 -4,
(Cl) cat Ox tai hai diém A,C nén (Cl) Y= a(x+2)(x—7) hay (Cl) Y= a(x2 —5x—14).

Dién tich trong kinh d6 bing S = j.a(xz —~5x—14)dx + } (" +4)dx+ j(—%x“ + 4de
5 2 0

Do dién tich trong kinh bang 33,44 nén c6 a = _ 86 .
18225
A . 85 [,
Vay (Cl) ‘Y= —@(x —5x—14) .
De (Cl) k= ﬂ
2025

Bai4.  Luat Brenford chi ra rang khi chon ngau nhién mét s6 liéu trong mot bang s6 liéu gom
s0 luwong du 16n cac so liéu (nhw d6 dai cac con song trén thé gidi, s6 lwgng cac loai con
trung trén thé gidi...) thi xac sudt d€ chir s6 dau tién bén trai cua sd liéu dé6 la k (vdi

1<k<9)bang p, =log,, (1+%j.

(@) Chiing minh p, +p, +...+p, =1 va tim s6 k nhé nhat dé€ p, +p, +..+p, 2%.

(b) Mt nguredi mudn lam gia s8 liéu nham twong rang cac chit s§ dau tién bén trai ctia
cac s6 liéu trong mot bang s liéu bat ky sé tuan theo quy tic ngau nhién tir 1 dén 9 va
cuing kha néng xay ra. Xét phép thtr chon ngau nhién moét s6 liéu trong mot bang s liéu
gom s6 lwong dt 16n cac s6 lieu. Chiing minh rang néu tinh xac sudt cho bién ¢§ “chit s§
dau tién bén trai ctia s6 liéu d6 1én hon 5” thi ngwoi mudn lam gia s6 liéu do sé tinh ra
két qua 16n hon hai Tan két qua khi tinh theo Luat Brenford.
= Loi giai
(a) Chitng minh p,+p, +...+p, =1 va tim s k nho nhdt dé’ p,+p, +...+p, = %

3 10
Pyt P, et P, =log102+log10§+...+loglog

2.3 10
=log,, [2x§xzx...§]:logm (10):1.

P, :logm 2~0,30Lp, +p, =0,477;p, +p, +Ps ~0,564; p, +p, TP TP, ~0,62
p, =log,,2~0,30L;p, +p,~0,477;p, +p, +p, =0,564; p, +p, +p, +p, = 0,699

PrtP, TPt P, +Ps :10g106z0,778>%:0,75.

Vay s6 k nho nhatdé p,+p, +...+p, _g la k=5.
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01 mudn lam gid so'ligu nham twang rang cdc chir s6'ddu tién bén trdi clia cdc so'liu trong mot
ang S0 lzeu bét ki sé tudn theo quy tic ngdu nhién tie 1 dén 9 va cung khd ning xdy ra. Xét phep thir chon
ngdu nhién mot so'ligu trong mot bang so'liéu gom s6'lwgng dii Ién cdc s6'ligu. Chirng minh rang néu tinh
xdc sudt cho bién cd"“chir s6'ddu tién bén trdi cua so'li¢u d6 1on hon 5" thi nguwoi mudn lam gia s6'liéu do
sé tinh ra két qua l6n hon hai lin két qud khi tinh theo Ludt Brenford.

A 04 ~ A oA A A PA 7 A X ~ AN 1
Néu cac chit s6 dau tién phan b6 déu, xac suat moi chir s6 1a 5"

Xdc suat chit s6 dau tién 16n hon 5 la P(k > 5) =g . Theo Luat Brenford, xac suat nay la

9
Zp =log,,| = 7 +loglo 8 +log,, 9 +log,,| — 10 =log,, E ~0,22184
s 7 8 9 6

P(k>5)—g>2 logm[loJ

Bai5. Mot chi tiét may dwoc ghép tir hai khoi kim loai c6 dang
khoi chép tam giac S.ABC va khdi lang tru ding
A'B'C'.ABC nhu hinh vé bén. Biét ré“mg do dai canh bén cua
hinh lang tru ding A'B'C".ABC la a va hinh chiéu cua S 1én
mat phéng(ABC ) nam bén trong tam gidc ABC. Pong thoi 4
chi ti€t may nay c6 ddc diém nhu sau:
o Cac khoang cach tit S dén cac diém A, B,C bang nhau va

cling bang % khoang cach tir S dén A’

o Cac goc gifta cAc mat phang (SAB),(SBC),(SCA) vOi mat

phang (ABC ) nhau bang « va tana :%tan B trong do6 5 la

goc gitra SA" voi mat phéng(A' B'C'). Tinh theo a thé tich ctia chi tiét may nay.
= Loi gidi

Goi H la hinh chiéu vuéng goéc ctia S 1én (ABC )

Vi SA=SB=SCnén HA=HB=HC = H la tam duong tron

ngoai tiép tam giac ABC.

Mt khac goc gitra cdc mat phang (SAB),(SBC ),(SCA) voi

(ABC ) béng nhau nén hinh chép S.ABC 1a hinh chép tam

giac déu.

Goi M la trung diém caa BC, ta co: ((SBC),(ABC)) =SMH.

Goi H' 1a hinh chiéu vudng géc diém S 1én (A'B'C').

Khi d6: (SA",(A'B'C’))=SA'H..

SMH =
Ta co: @ = tanSMH = 1tanS’A'H'.
S'A'H' = 2

Ta co:
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SH
tanSMH = —— , ,
HM _ SH L SH 1 SH oy Yo L opg_lpyg -2
. SH' _HM 2 A'H 2 2HM 4 3 3
tanSA'H :A'H’

/3

Dat AB=x:>AH=A'H'=T.

2 2 2 2
SA =SH? + AH? =\/%+3g _ ' +3x

Ta c6: 3
a co: : : \/ : .
SAI: SHV2+AVH,2 :\/16ﬂ +3x _ 164 +3x
9 9 3
Theo gia thiét:
/ 2 2 / 2 2
SA'=25A < 16”3+3x SR ;3’( 1607 +3x2 =24/a? +3x* o x = 2”?:/5.
2
1 1a(203) 3 23
Vs anc :§SH'SABC :gg 3 .T: 57
Ta co: , '
' 23] B _ a3
Viscape =AA'S po =a. 3 T = 3
3 3 3
Vay theé tich cua chi ti€t may la: Bat V = a273 +4 ;/5 = 10;7\/5.

Bai 6.  Trong khong gian Oxyz, cho cac diém A(O; 7; 2), B(O; 0;10,8) . Tim gid tri nho nhat va gia
tri 16n nhat ctia d6 dai doan thang MN, biét M 1a diém thudc mat phang Oxy thoa man
AM =2,5 va N thudc mit phang (a) :z—12=0 thod man BN =1,3.

= Loi giai
Goi I la hinh chiéu cia A trén mat phéng Oxy.
Suy ra I(O; 7;0) /Z J N
4 2 2 F\’
Taco IM=4/2,5"-2° =1,5. o 1l

Suy ra M thudc duong tron (I ;1,5) trong Oxy

Goi | la hinh chiéu ctia B trén mat phang (a) :

Suy ra J(0;0;12)

Tacd JN =41,3°-1,2* =0,5.

Suy ra N thudc duwong tron (]; 0,5) trong (a) :z-12=0. i .
Goi N’ la hinh chiéu ctia N trén Oxy.

Ta c6 MN =VN'M? + N'N? =N'M? +144 . ZOW

» Ta cd6 ON'+ N'M+MI >20OM+MI =20l nén
N'M=7-0,5-1,5=5 (do ON'=]N=0,5).

Suy ra MN >+/5° +144 =13,
Khi M(0;5,5;0),N(0;0,5;12) thi MN =13. Vay min MN =13.
» Tacé NO+OI+IM>NT+IM=NM nén NM <7+0,5+1,5=9.
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uy ra MN <+/9° +144 =15,
Khi M(0;-8,5;0),N(0;-0,5;12) thi MN =15.Vay maxMN =15.

Hét
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PE THI HOC SINH GIOI
NAM HOC 2024 - 2025

o, SO THAI NGUYEN

TOANTU TAM Thoi gian lam bai 90 phiit, khong ké'thoi gian phit dé
HO U t1 ENT STNMN e
SBD e e aa e
PHAN LOI GIAI CHI TIET
» Cau 1

(a) Mot rap chiéu phim c6 12 hang ghé. Hang ghé thtt nhat ¢6 15 ghé, s6 ghé & moi hang

sau déu nhiéu hon s6 ghé ngay truedc d6 5 ghé. Tinh tdong sd ghé cta rap chiéu phim.

(b) Giai phuong trinh: sin (Bx - %j =sin 2x. sin(x + %j .

= Loi giai

(a) Mot rap chiéu phim c6 12 hang ghé. Hang ghé thir nhit c6 15 ghé, s6'ghé’'é moi hang sau déu nhiéu
hon s6'ghé ngay trudc do 5 ghé. Tinh tong s6'¢hé cia rap chiéu phim.

Theo dé bai thi 12 hang ghé trong rap chiéu phim lap thanh mot cdp sd cong vdi sd hang

dau u, =15 va cong sai d=5.

Tong sO ghé ctia rap chiéu phim la tong ctia 12 hang ghé.

A 12 A

Vay S, = ?[2.15+(12—1)-5] =510 (ghé)
(b) Gidi phwong trinh: sin (Bx - %j =sin 2x.sin (x + %) .

Ta co:

VT =sin 3x—Z :sin3x.cosz—cos3x.sinz:—z(sin3x—cos3x)
4 4 2
2 . .3 3
:7(3smx—4sm x—4cos x+3cosx)
B 2 ) . 3 3
—7[3(smx+cosx)—4(sm X+ Cos x)}
=—2(sinx+cosx)[3—4(sin2x—sinx.cosx+coszx)}=—2(sinx+cosx)(231n2x—1)
2 2
VP =sin2x.sin x+z =sin2x. sinx.cosz+cosx.sinz :—Z.sin2x.(sinx+cosx)
4 4 4 2
Do do sin (3x —%j =sin 2x.sin(x + %j

= 72(sinx+cosx)(25in2x—1) =72. sin2x.(sinx+cosx )

= (sinx +cos x)(sin 2x —1) =0

sinx+cosx=0
% = - =N (kez)
sin2x =1 2x =—+ k27 T

[ tanx=-1 x:—z+k7r
X=—+km
4
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Vay phuong trinh c6 cac nghiém la: x = % + k77r (k € Z) .
» Cau 2.
(a) Mot co so san xuat nuwdc tinh khiét cd ndang luc san xuat khong qua 300 mét khdi mot
ngay. Tinh toan chi phi san xuat trong mot ngay bao goém: chi phi nhan congla 5 triéu
déng, chi phi nguyén vat liéu 1a 0,15 triéu dong cho mdi mét khoi duwoc san xuat va chi
phi bao dudng may mdc ti 1é thudn véi binh phuong s6 mét khoi nude dwgc san xuat
trong ngay hom dé. Néu trong mot ngay co so d6 san xuat duwoc 100 mét khoi thi chi phi
san xuat 1a 25 triéu dong. Biét rang gid ban mdi mét khai nudc tinh khiét ctia co so d6 1a
350 nghin dong. Hoi mdi ngay co s& d6 nén san xuat bao nhiéu mét khdi nudc d€ dat
dwoc loi nhuan cao nhat?

x*—x+4 khix>2

x—2

Jx+7-3
= Loi giai
(a) Mot co so san xuit nwdc tinh khiét co nang lwec san xudt khong qua 300 mét khoi mot ngay. Tinh todn
chi phi san xudt trong mot ngay bao gom: chi phi nhin cong la 5 triéu dong, chi phi nguyén vit liéu la
0,15 trigu dong cho moi mét khoi dwoc san xudt va chi phi bdo dwong mdy moc H ¢ thudn véi binh
phiwrong s6’mét khoi nweoc dwoc san xudt trong ngay hom do. Néu trong mdt ngay co so dé san xudt dirgc
100 mét khoi thi chi phi sdn xudt la 25 trigu dong. Biét rang gid ban mdi mét khdi nuwdc tinh khiét ciia co
s6 dd la 350 nghin dong. Héi moi ngay co s6 dé nén sdn xudt bao nhiéu mét khoi nweée dé' dat duwoc loi
nhuin cao nhat?

(b) Xét tinh lién tuc cia ham s&: f (x) = trén khoang (—7;+ oo)

khi-7<x<2

Goi s0 mét khoi nwdc co sd d6 san xuat duoc la x(m3) véi 0<x <300
Theo gia thiét ta c6 tong chi phi d€ san xuat x(m3) laC (x) =5+0,15x +kx°.

Vi trong mot ngay co so d6 san xuat duwgc 100 mét khoi thi chi phi san xuatla 25 triéu

dong.
Suy ra 25=5+0,15.100+ k.100° < k _ L
2000
1
Vay ham chi phila C(x)= x?+0,15x +5.
Y P (*)= 000

Doanh thu ma co s& do san xuat duoc x(m3) la 0,35x

x*+0,2x-5

Loi luan 1a L(x) =0,35.x— ( 20100 x*+0,15x + 5} - 20100

L'(x)=-——+0,2

1000
L'(x) =0~ +0,2=0 & x=200
x 0 200 300
L'(x) + 0 =
15
L(x) / \
-5 10
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bang bién thién, mdi ngay co s& nén san xuat 200 mét khdi nudc d€ dat 1gi nhuén cao
nhat.
x*—x+4 khix>2

x—2
Jx+7-3

* Vi x22:>f(x):x2—x+4 suy ra ham s0 lién tuc trén (2;+oo).

(b) Xét tinh lién tuc cua ham so: f(x) = trén khoang (—7;+oo) .

khi-7<x<?2

*Voi -7T<x<2= f(x) suy ra ham s6 lién tuc trén (—7;2) .

_ox=2
CJx+7-3
*Tacd x=2eTXD

+) f(2)=6(1).

+) lirg f(x) = lir¥<x2 —x+4) =6(2).

. . 2 (x—z)(m+3) .
") g?f(x):lli?ﬁ:g?(m_g)(mw) =1gg}(«/m+3)=6(3)-

Tix (1), (2), (3) suy ra ham s6 f(x) lién tuc tai x=2.
Vay ham s6 f (x) lién tuc trén khoang (—7;+oo) )

» Cau 3. Cho tap hop X =15,6,7,8,9}. Thai va Nguyén mdi ban viét ngﬁu nhién 1én bang mot so tu
nhién c6 ba chir s6, d6i mot khac nhau, dwoc lap tir tap X . Tinh xac sudt d€ trong hai s6
tee nhién do6 c6 dung mot sd ty nhién co6 chir s6 9.

= Loi giai
S8 cac 8 tw nhién ¢ ba chit s6 khac nhau ¢6 thé 1ap tir tap X 1a: C2.3!=60.
S8 cac s ¢6 chira chiv s 9 1a: 1.C7.3!=36.
SO cac s6 khong chira chit s6 9 la: 60—36 = 24.
Thai va Nguyén viét hai sO tu nhién 1én bang c6 60x60 =3600 cach.
Hai s8 tu nhién duoc viét c6 ding mét sd ty nhién o chir sd 9, xay ra hai treong hop:
Truong hop 1. Thai viét mot sO c6 chit s6 9 va Nguyén viét mot sd khong c6 chir sd 9 co:
36 x 24 =864 cach.
Truong hop 2. Thai viét mot s6 khong co chir s6 9 va Nguyén viét mot sd c6 chir sd 9 co:
24 x36 =864 cach.

Vay xdc sudt d& hai s& tw nhién c6 dtng mot s& chia chit 58 9 1a: “ﬁﬂ = 0.48.

» Cau 4. Cho hinh chép S.ABCD c6 day ABCD la hinh thoi canh a, AC =a. Duong thang SA
vudng goc véi mit phang ddy va SA=2a. Goi M la trung diém ctia doan thang SD, N
14 giao diém cua dudng thang SA va méit phing (BCM).
(a) Tinh dién tich cta ti gidc BCMN .
(b) Tinh khoang cach gitta hai duong thang AB va CM.
= Loi giai
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en tich cua tir gidc BCMN .

Dé thdy (MBC)\(SAD)=MN.
Do (MBC), (SAD) Ian luot chita hai dudng thang
song song AD,BC nén MN||ADIIBC.
Vay ti giac BCMN la hinh thang.

Tk A ké Al 1 BC (I latrung diém BC,
Do tam giac ABC déu),

ma SA L (ABCD) suy ra SI 1. BC = BC L(SAI).

Suy ra BC L NI, hay NI la dueong cao ctia hinh
thang BCMIN .

C BC=a;MN=%AD=%; NI =+ AN? + AI? =

w7 _3a

2 8

Suyra S

BCMN —

1(MZ\J+BC).Z\H:1[3%)
2 2( 2

(b) Tinh khodng cich giita hai dweong thing AB va CM.

» Cau 5.

» TOAN TU TAM - 0901.837.432

C6 (SCD) di qua CM va song song AB nén d(AB,CM)=d(AB,(SCD))=d(A,(SCD)).
Tir A ké A] LCD (] latrung diém CD do tam gidc ACD deéu), ké AH LS].
Suy ra AH L(SCD). Vay d(A,(SCD))=AH.

1 1 1 4 1 19

o=ty LA LD guyrad(aBCcm)= 2 _ 257,
AH? A AS® 32® 4d° 12a Ji9 19
u, =1
Cho day s6 (un) x4cdinhbdi <u,  >0,VneN . Chttng minh rang day s (un) la day

u’ =2u +3,vneN
s0 tang va bi chan.
= Loi giai
Tacod u’, =2u +3=u_, :1/2”71 +3,VneN.
Ta chting minh bang quy nap u, <u_ ., VneN*.
Taco u, =Lu, =/5 nén u <u,.

Giastt u, <u,, voi ke N , khi dé

2 (uk+1 - uk )
J2u,, +3+2u, +3
vneN'. Suy ra day s6 (u,) 1a day s ting.

u _”k+1=\/2”k+1+3_\/2”k+3= >0=u, <u,,.

k+2

Vay u <u,,,
Ta chting minh bang quy nap u, <3,VneN’.
Tacod u,=1=u <3.Giastt u <3 keN .

Khi d6 u,,, =\/2u, +3<+2.3+3=3=u,_, <3.

Vay u, <3,vneN hay (un) la day s6 bi chan trén.

Mt khac (un) la day s6 tang nén (un) la day so bi chan.
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au 6. Cho P(x) la da thitc bac ndm co cac hé so tir nhién sao cho vdi x #0 thi P(x) = x6P[£j
X

\ o e o P(3
va P(2)=1OP (1) Tim gia tri 1on nhat caa %
= Loi giai

P(x)=ax® +bx* +cx’ +dx’ +ex+ f

1
= xGP(— = fx® +ex® +dx* +cx® +bx® +ax
x

F=0
Do P(x)=x6P(1j:> a=e
X
b=d
P(x):ax +bx* +cx® +bx? +ax
P 2) 10 ():>c=7a:P(x)=ax5+bx4+7ax3+bx2+ax

4352+90b _ 435+90¢ r b

(

P(3) _

P(2) 90a+200  90+20t " @
9.3 _9 30

N 90+20t 2 90
Déng thiic xdy ra <>t =0<b=0

P(x)=ax5+7ax3+ax,aeN,a;tO.

» Cau 7. Tim sd nguyén t6 p nho nhat dang 4k +1(k € N*) sao cho phuwong trinh x°+x+p=y* ¢
nghiém nguyén duong x,y .
= Loi giai
Tacd X’ +x+p=y’ < x(x2 +1)=y2 —p (1).
Vi phwrong trinh da cho cé nghiém nguyén nén y° —p chia hét cho x* +1.
» Voi k=1=p=5.
Khi d6 (1) viét lai x(x* +1) =y’ ~5. Vi x(x* +1) ludn 1a s§ chin nén y” la s31¢, hay
y=2k +Ly eN.
Khi d6 (1) duoc viét lai x(x*+1)=4(k; +k,-1) (2)
Néu x =4x,(x, e N') thi 4x,(16x] +1) = 4(k] +k,—1) < x, (16x] +1) = k] +k, 1.
Diéu nay khong xdy ra vi vé'trdi ludn la s6"chin trong khi vé'phdi ludn 1 so'lé.
Néu x =4x,+1(x, e N') thi (4x, +1)(16x] +16x,+2) = 4(k +k, ~1)
& (4x, +1)(8x12 +8x, +l) = 2(k12 +k, —1).
Diéu nay ciing khong xdy ra vi vé'trdi ludn la s6'1é trong khi vé'phdi luén la s6"chin.
Néu x=4x,+2(x, e N') thi (4x, +2)(16x; +16x, +5) = 4(k? +k, ~1)
& (2x,+1)(16x] +16x, +5) =2(Kk +k, —1).

Diéu nay ciing khong xday ra vi vé'trdi ludn la s6'lé trong khi vé'phdi ludn la so'chin.
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Su x=4x,+3(x, eN') thi (4x,+3)(16x] +24x, +10) = 4 (k] +k, —1)
< (4x, + 3)(8x12 +12x, +5) = Z(kf +k-1).

Diéu nay ciing khong xdy ra vi vé'trdi ludn 1 s6'1é trong khi vé phdi ludn 1a s6’chin.
» Voi k=3=p=13.

Khi d6 (1) viét lai x(x* +1)+13=y".

Néu x=1 thi y* =15 loai.

Néu x =2 thi y* =23 loai.

Néu x =3 thi y* =43 loai.

Néu x=4 thi y* =81 nén y=9.

Suy ra p =13 thi phuong trinh da cho cé nghiém nguyén.

Vay s0 nguyén t6 nhé nhat théa man la p=13.

Hét
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