SO’ GIA0 DUC VA PAO TAO KY THI CHON HOC SINH GIOI THPT CAP TiNH

KHANH HOA NAM HOC 2025 - 2026
PE THI CHINH THU'C Mén thi: TOAN
Ngay thi: 22/01/2026
(Dé thi ¢é 02 trang) Thoi gian: 180 phiit (khong ké thoi gian phdt dé)
Cau 1 (4,00 diém).

a) Tim t4t ca cédc gi4 tri cia tham sé m dé ham sé y = —z° + 3ma? — 3(m +6)z —1 c6 hai diém
cue tri va diém A(l; — 4) ndm trén dudng théng di qua hai diém cuc tri cia dd thi ham s6 d6.

b) Mot ngudi dimg 35 triéu ddng mua vét liéu @ rio mot manh d4t
hinh chit nh4t, trén manh d4t d6 ho chia thanh ba khu virc d& canh
téc ba loai ndng sén khac nhau (méi khu vuc ciing 1a mpt hinh chit
nhdt, minh hoa nhy Hinh 1). Chi phi vt liéu cho mit rdo AB la
30 nghin ddng mdi mét; d6i v6i cde mit raio AD, BC va CD thi
chi phi 13 20 nghin d6ng mdi mét; hai mit rdo con lai EF vi GH
thi chi phi 13 15 nghin dng mdi mét. Gia sir ngudi nay chon duge SRR RSN @
phuong 4n rao d& dién tich méanh d4t rio duge 12 16n nhit. Khi d6 D F H C

hay tinh dién tich ciia manh d4t ma ngudi ndy rdo dwoc. Hinh 1
Cau 2 (3,50 diém).
£ —y+1 2z +y
a) Cho céc so thye duong z, y théa méan 5 = m
z

Tim gi4 tri 16n nhét cia bidu thirc P = z — 2y.
-1, U, =1
u,.,=2u  —u +1,Vn=>1

n+2

b) Cho day sb (u,): [ vadaysd (v) véiv, =u ,, —u .

Chimg minh ddy s6 (v,) 14 cép sb cong. Tinh téng n s8 hang d4u ciia cép s6 cong (v,) va tir &6
suy ra cong thirc tinh »_ theo n.
Cau 3 (3,50 diém).
a) Giai bit phuong trinh

J3z+1—+6—z + 32 —142 — 8 < 0.

b) Mbt cong ty san xuét hai loai thyc phdm X va Y & phuc vu nhén dan nhan dip xuén Binh Ngo
2026 . M&i hop thyuc phim loai X chira 2 don vi chit dinh dudng A, 2 don vi chit dinh duéng B
va 3 don vi chit dinh dudng C . M&i hop thyc phém loai ¥ chira 1 don vi chit dinh dugng A, 9
don vi chét dinh dudng B va 2 don vi chit dinh dudng C'. Gi4 mot hop loai X 13 200 nghin
dbng va mot hop loai Y 14 250 nghin ddng. Tim chi phi nhé nhét khi mua hai loai thuc phim trén
sao cho tdng lrong chét dinh dudng trong cc hop thuc phim mua vé chira ti thiéu 11 don vi chét
dinh dudng A, 27 don vi chét dinh dudng B va 20 don vi chét dinh dudng C .



Cau 4 (3,50 diém).
a) Ching minh ring v&i moi sé nguyén duong 7, ta cé
C, +2C2 +3C +---+nC" =n.2""

b) Trong mét bai kiém tra thudng xuyén véi thang diém 10, d kiém tra gdm c6 25 cau héi theo hinh
thirc tric nghiém nhiéu phuong 4n lwa chon. M8i ciu hoi c6 4 phuong an tra 134, trong d6 chi c6 1
phuong 4n déng. D& han ché viéc hoc sinh khong biét ma vin chon dap 4n, “mdi céu chon ding
duoc 0,4 diém; chon sai bi trir 0,1 diém”.

Gia sir 6 mot hoc sinh 1am chde chin ding duge 18 céu, cic cdu con lai hoc sinh nay chon
ngdu nhién mot phirong an. Xéc suét @ diém toan bai ctia hoc sinh ndy trén 8,5 diém 14 bao nhiéu?

Cau 5 (5,50 di€m).

a) Cho hinh hop chit nhit ABCD.A'B'C'D’ ¢6 AA' = 2AB va diém E théa mén CE = 3CD.

Goi F' 13 diém thudc doan thing AB’ sao cho A’F vudng goc v6i A'E . Tinh ty sb FF_;’

b) Cho hinh chép S.ABC c6 déy ABC 14 tam gidc déu, canh bén SC' vudng géc véi mit phing
(ABC). Cho biét khoang c4ch tir diém C' dén mit phing (SAB) bing a; géc gifta hai mjt phing
(SAB) va (SBC) bang o, véi cosa = —1— Tinh thé tich khéi chép S.ABC theo a.
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THAY NGUYEN CHI NHAN TO TOAN MAPSTUDY
SO GIAO DUC & PAO TAO KHANH HOA  KY THI CHON HOC SINH GIOI CAP TINH

PE THI CHINH THUC MON: TOAN - NAM HOC: 2025 - 2026
Thoi gian lam bai: 180 phuit
(D& thi c6 2 trang) Ngay thi:22/01/2026
Ho, ténhocsinh: ................ ) S bao danh:.....................
PAP AN CHI TIET

Cau 1 (4,00 diém)

a) Tim m d€ ham sb ¢6 hai diém cuc tri va dudng thang qua cuc tri di qua A(1; —4).

Diéu kién d& ham s6 y = —x> 4 3mx?> — 3(m+ 6)x — 1 ¢6 hai cuc tri: Ta c6 y = —3x% + 6mx — 3(m+6).
Phuong trinh y/ = 0 < x? — 2mx + (m+6) = 0.

D& ham s6 c6 hai diém cuc tri thi phuong trinh y = 0 phai c6 hai nghiém phén biét:

m>3

N=m>—(m+6)=m>—m—6>0<=
m< —2

Phuong trinh dudng thang di qua hai diém cuc tri (A): Thuc hién phép chia y cho y’, ta c6:
1
y=y - <§x— %) +2(m* —m—6)x— (m* +6m+1)

Vay phuong trinh dudng thang qua hai cuc tri 1a:

(A):y=2(m* —m—6)x— (m* +6m+1)

Vi (A) di qua A(1; —4), thay toa d§ A vao phuong trinh:

= —1 (loai
4=2m—m—6)-1— (M 6m+ 1) sm—8m-9=0s | (qoall
m =9 (thoa man)

Vay m = 9 1a gid tri can tim.

b) Bai toan t6i wu dién tich hang rao.
Goi x,y (m) lan lugt 12 chiéu dai canh AD va AB (x,y > 0). Téng chi phi xay dung Ia:

T = 30y(canh AB) 4 20y(canh CD) + 20(2x)(canh AD, BC) + 15(2x)(canh EF,GH)

Nén: T = 50y +70x = 35.000 = Sy + 7x = 3500 = y = 3007

Dién tich ménh dat: § = x-y = x (2%%-7%) = 1(—7x2 +3500x)

Day 1a parabol c¢6 dinh tai x = ;ff(;(; = 250. Khi d6 y = 32001230 — 350,
Dién tich 16n nhit 1a: S, = 250 -350 = 87.500 m?.

Trang 1



THAY NGUYEN CHI NHAN TO TOAN MAPSTUDY

Cau 2 (3,50 diém)
a) Tim GTLN cua P = x — 2y.

Tt gia thiét: 57+ = (2+—+1§2 & 50D (x4 1)2 = 52 (20 4 ).

Xét ham s f(¢) = 5'.t c6 dao ham ludn 16n hon 0 v6i¢ > 0, tasuyra (x+1)> =2x+y =y =x>+1.

Thay vao biéu thuc P:
P=x—2(x4+1)=—-2x>+x-2

GTLN cua tam thuc bac hai nay dat dugc tai x = %. Vay P = —2 (%)2 — % —2=-3.

b) Diy sb.
TacOuyip—upr1 =upy1—up+1=vyp=v,+ 1.
Vay (v,) 12 cip s6 cong c6 vy = up —u; =2 va cong sai d = 1.

Tong n s6 hang dau cla (v,): S, =452-2+(n—1)-1] = @
S6 hang téng quat u,: u, =uy +S, 1 = —1+ (”—1)2(”+2) — n2+2n—4'

Cau 3 (3,50 diém)
a) Giai bat phuong trinh: /3x+1 — /6 —x+ 312 —14x—8 < 0.
Diéu kién: —% < x < 6. St dung phuong phap lién hgp véi nghiém x = 5:

3(x—5) x—5
+ L (x—5)(3x+1)<0
Ncren BV e R R
& (x—95) ) + ! +3x+1| <0
rrl14  Ve—xt1 =

Vi biéu thiic trong ngodc vudng ludn duong v6i moi x € [—1;6], taco: x—5 <0< x < 5.

Két hgp diéu kién, tap nghiém 1a S = [—1;5].

b) Bai toan quy hoach tuyén tinh (T6i wu chi phi thuc pham).
Goi x, y lan ludt 12 s6 hop thuc pham loai X va loai Y cin mua (x,y > 0).
Hé diéu kién vé cac don vi chét dinh dudng tdi thiéu:

2x+y>11 (ChétA)
2x+9y>27 (ChétB)
2x+3y>20 (ChétC)

Ham chi phi can t6i thi€u héa: L(x,y) = 200x + 250y (nghin dong).

i. Thiét 1ap hé bat phuong trinh va Hhm muc tiéu Hé diéu kién vé don vi chit dinh dudng t5i thiéu:

2x+y>11  (dy)
2x+9y>27 (dy)
2x+3y>20 (d3)
x,yeN

Ham chi phi can t6i thi€u héa: L(x,y) = 200x + 250y (nghin dong).

Trang 2



THAY NGUYEN CHI NHAN TO TOAN MAPSTUDY
ii. Xdc dinh cac diém cuce bién cia mién nghiém Xét cic giao diém cla cic dudng bién d€ xdc dinh
hinh dang mién nghiém kha thi:

2x+y=11

= A(3,25:4,5).
2x+3y =20

* Giao diém cla d; va ds: Giai hé {
2x+3y =20

= B(8,25;1,16).
2x+9y =27

* Giao diém cuia d3 and d,: Giai hé {
Chii y: Giao diém cla d| va d, tai (4,5;2) khong théa man diéu kién (d3) nén khong thudc mién nghiém.
iii. Kiém tra cac diém nguyén lan can Vi x, y 1a cic s6 nguyén, ta kiém tra cic toa do nguyén nim trong
mién nghiém gan céc dinh A va B:

Piém (r,y) | Kiém tra diéu kién | Chi phi L (nghin dong)
Théa man (dy,da,ds) | 200(3) +250(5) = 1850

(3,5) (

(4,4) | Théaman (d,,d>,d3) | 200(4) +250(4) = 1800
(7,2) | Théaman (d,da,d3) | 200(7) +250(2) = 1900
(9,1) | Théaman (d,da,d3) | 200(9) +250(1) = 2050

iv. E(ét luan Gia tri nho nhét cﬁva ham chi phi 12 1.800.000 dong. Phuong 4n t6i uu 12 mua 4 hop
thuc pham loai X va 4 hop thuc pham loai Y.
Cau 4 (3,50 diém)
a) Chitng minh rang véi moi s6 nguyén dweng 7, ta cé:

Ch+2C24+3C3+---+nCl=n-2""!
Cdch 1: Su dung dao ham
« Xét khai trién nhj thic Newton: (1+x)" = Y7_,CixF = CO+ Clx + C2x% + - + Cx".
* LAy dao ham hai vé theo x: n(1 +x)" ! = C} +2C2x +3C3x* +-- -+ nC'x" 1.
s Thay x = 1 vao ding thic trén, ta dugc: n-2""! = C} +2C2 +3C} +--- +nC" (dpcm).

Cdch 2: Sit dung cong thiic s6 hang tong qudt

* Tac6 k-Cy=k- k!(:ik)! = (k—l)?én—k)! =n (k—l)!((::llz!(k—l))! =n-Cy_|.
e Khido: Y7 k-Ck=Yi_n-C*-1=nyr_ C1.
eMaY; Ck1=C0 +Cl +--+Ci =21
* Suy ra téng bang n- 2" 1.
b) Bai toan xic suat
* Piém i 18 cau chic chan ding: 18 x 0,4 = 7,2 diém.
* S6 cau con lai: 25 — 18 = 7 cau. D€ diém toan bai > 8,5, s6 diém tif 7 cAu nay phai > 1,3.

* Goi k 12 s cAu chon ding trong 7 cau (0 < k < 7). S6 cAu sai 1a 7 — k.
Trang 3



THAY NGUYEN CHI NHAN TO TOAN MAPSTUDY
e Tong diém ti 7 cau: 0,4k —0,1(7 — k) = 0,5k —0,7.

« Pidu kién: 0,5k — 0,7 > 1,3 < 0,5k > 2,0 < k > 4. Vay k € {5,6,7}.
* X4c sut ding 1 caula p = 1/4 = 0,25.

* Xdc sudt can tim: P = C3(0,25)3(0,75)% +€5(0,25)%(0,75)' + C1(0,25)" = 247 ~ 0,01288.

Cau 5 (5,50 dié’m)
a) Tinh ty s6 1A 75

* Toa do hoa: A(0,0,0), B(a,0,0), D(0,b,0), A’(0,0,2a).

* C(a,b,0),CD = (—a,0,0). CE = 3CD = (—3a,0,0) = E(—2a,b,0).
* B'(a,0,2a). Goi F € AB' = AF = kAB' = F (ka,0,2ka).

« A'E = (—2a,b,—2a), A’F = (ka,0,2ka —2a).

« A'F LA'E & A'F -A'E = 0 & —2ka® —2a(2ka—2a) = 0 < k =2/3.
* ViAF = 2AB' nén FB' = JAB'. Vay 14 =2.

b) Tinh thé tich khdi chép S.ABC
i. Xac dinh cac yéu t6 hinh hoc:
* Goi I 1a trung diém ctia AB. Do AABC déu nén CI 1 AB.
* ViSC L (ABC) = SC 1 AB. Suy ra AB L (SCI).
* KECH | SItai H. ViAB 1 (SCI) = AB | CH.
» Tu d6 CH L (SAB), nén khoang cach d(C, (SAB)) = CH = a.
ii. Xdc dinh géc giita hai mit phang (SAB) va (SBC):
* KEHK 1 SBtai K. Tac6 CH L SB (do CH L (SAB)), suy ra SB | (CHK).

*» Do d6 SB | CK. Vay géc gilta hai mit phing (SAB) va (SBC) 1a CKH = o v6i cos @ = W

iii. Tinh toan cac dai lugng: Xét ACHK vudng tai H, ta co:

18
smoc—\/l—coszoc—\/l—— \/ =a\] —
18 sm(x 17

Piit BC = x, CI1 = 22 va SC = .

1 1 _ 1 4
_2:>_2___|__

* Xét ASCI vuong tai C: CHZ = SC2 + 23

. = 1 17 11
Xét ASCB vuong tai C: CK2 =t S e =t
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THAY NGUYEN CHI NHAN TO TOAN MAPSTUDY
Giai hé phuong trinh trén:

2 — _12 1 X=da 6
3x a

= = =
x—lz = 17 3X2 18612 {y - —3‘7ﬁa

iv. Tinh thé tich khéi chép:

3v7a 6a°V3  3V21 4

1
Vs.asc = 3777 1 1a ¢

W | =
<
><l\)
~ 5
SN—
I
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