SG GIAO DUC VA PAO TAO KY THI CHQON HQC SINH GIOI CAP TiNH THPT

TiNH GIA LAI NAM HOQC 2025-2026
PE THI CHINH THUC Mon thi: TOAN
(Pé thi c6 02 trang) Thoi gian: 180 phat (khéng ké thoi gian phdt dé)

Ngay thi: 24/3/2026

Céu 1. (5,0 diém)
1. Cho ham sé y = x* —3mx® +3(m* —1)x—m’ +1, v6i m 12 tham s6 thyc. Tim tht ca c4c

gia tr m dé 44 thj cua ham sé c6 hai diém cyc tri 4 va B thoa man O4* + OB® = AB* -8
(O la gbc toa do).

z Cé mét mra khdi cdu c6 ban kinh R, =5dm va mdt khdi nén c6 ban kinh day

=9 dm, chiéu cao 4 =6 dm. Ngudi ta thiét ké mot khdi méi bing cach cit nira khéi cau
borl mit phing song song vGi mit phﬁng chira hinh tron 16n cua nira khéi cdu va bo di phin
chom ciu; cét khéi nén bai mit phéng song song v&i day va lay phin khéi nén cut, sao cho
ban kinh hinh tron ciia hai mit ct bang nhau va ghép hai phan d6 véi nhau tao thanh mot
khéi c6 téng chiéu cao 13 8 dm (tham khdo hinh vé). Tim thé tich 16n nhit ciia khéi dugc
tao thanh.

Ciu 2. (2,0 diém) Giai phuong trinh 1- 21nsm;+92 = cos2x +14sin x.

(sinx-3)
Ciu 3. (5,0 diém)
1. C6 mét vong quay gbm 40 cabin c4ch déu nhau, cic cabin dugc coi nhu 1a cac dinh
cua mot da giac déu. Ba ban An, Binh va Chi lén ngiu nhién 3 cabin khéc nhau. Tinh xéc

suit dé ba ban lén 3 cabin tao thanh tam giéc khéng cén, khéng vuéng va khong c6 canh
cua da giac déu.

2. Tim h¢ sb cita s6 hang chira x* trong khai trién bidu thic P(x)=(3+x-x*)" véi n
la s6 nguyén duong théa man 2C2 -34; +144 =0.



Chu 4. (6,0 diém)

1. Trong cong vién c6 mét hd nuéc, ddy cia hd nim trong mjt phing (a) va cic mép
trong cua thanh hd giao véi (@) tao thinh mét tam gidc ABC. Trong mit phéing (@), chon
hé tryuc toa 49 Oxy va tim dugc A4(10; 83), B(26;20) va C(82;62). Nguvi ta mudn cai tao
hd nuéc bing cdch x4y mét dai phun nuéce c6 day 1a hinh trdn nim trong (&) sao cho hinh

trdn ndy ti€p xuc véi céc canh cia tam gidc ABC. Hay xac dinh toa d§ tim hinh trdn cia
day dai phun nuéc.

2. Trong khong gian tga d§¢ Oxyz, cho mit phéng (P):x+2 y+2z+11=0, mjt cdu

*—1_Y+5_Z (po didm M
2 1 s

thay ddi trén mijt ciu (S) va diém N thay ddi trén mit phing (P) sao cho dudng thing

MN song song v6i dudng thing A va doan MN nho nhét. Tim toa d diém M.
3. Cho hinh chép S.4BCD c6 diy ABCD 12 hinh thang vudng tai 4 va B. Biét S4

vudng gbc v6i ddy, AB=BC =a, AD=2a, géc tao bdi mit phing (SCD) va ddy bing
60°. Goi H 13 hinh chiéu vudng géc cia 4 1én SB. Tinh khoang céch tir diém H dén mit
phing (SCD).

Ciu 5. (2,0 diém)

(8):(x-3)" +(y-4)’ +(z+1)" =36 va dudng thing A:

=2
6077 . on

Cho day s6 (u,) dugc x4c dinh béi :
eN

et = oy 16076 7

Tim cdng thirc s6 hang tdng quat clia day sb (»,).

* Luu y: Thi sinh khong dwoc sir dung mdy tinh cam tay.
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Cau 1. (5,0 diém)

1. Cho ham s6 y = 2® — 3ma? + 3(m? — 1)z — m3 + 1, v6i m la tham s6 thyc. Tim tat ca cac
gi4 tri m dé do thi ctia ham s6 c6 hai diém cic tri A vd B théa man OA% + OB? = AB? — 8
(O 1a gbc toa do).

2. C6 mot nita khdi cau c6 ban kinh Ry = 5 dm vh mot khéi nén c6 ban kinh day R, = 9 dm,
chiéu cao h = 6 dm. Ngudi ta thiét ké mot khdi méi bang cach cit nita khéi cau béi mat phang
song song v6i mat phéng chita hinh tron 16n ctia nita khéi cau va bé di phan chém cau; cat khoi
nén béi mit phang song song véi day va lay phan khoéi non cut, sao cho ban kinh hinh tron ciia
hai mit cit bing nhau va ghép hai phan dé véi nhau tao thanh mot khéi cé tdng chidu cao 1a
8 dm (tham khdo hinh vé). Tim thé tich 16n nhét ctia khéi dude tao thanh.

=F=Y=

Lai giai

L

1.
Ham s6: y = 2% — 3ma? + 3(m? — 1)z —m3 + 1
Ta c6: y = 32% — 6ma + 3(m? — 1)
Dé do thi c6 hai diém cyc tri A, B thi phuong trinh 3 = 0 hay 2 — 2ma +m? — 1 = 0 phai c6 hai
nghiém phan biét z1, x
Al=m?—(m?-1)=1>0,YmeR

Theo dinh Iy Vi-ét: {xl = m

T1x9 = m-° —1
Duong thing di qua hai diém cyc tri c¢6 phuong trinh: y = —2z —m + 1
Toa do hai diém cyc tri 1a A(xy; —221 —m + 1) va B(zg; —2z0 —m + 1)
Yéu cau bai toan: OA? + OB? = AB? — 8
St dung cong thic do dai va tich vo hudng:
OA%2 + OB2 = |0OB — OA]? =8 = 0A2 + OB2 — 20A- OB — 8
@O_AO_B: —4 & 2179 + Y12 = —4



Trong do:
y1y2 = (=221 —m 4 1)(=2x2 — m + 1) = 41z + 2(m — 1) (21 + x2) + (m — 1)°
y1y2 = 4(m* — 1) + 4m(m — 1) + (m — 1)* = 9m* — 6m — 3
Thay vao phuong trinh tich vo huéng:

(m? = 1)+ (9m? —6m — 3) = 4 < 10m* —6m =0

Vay gia tri can tim 1a m € {0; 2}
2. Goi r 12 ban kinh ctia hai mit cit (0 < r < 5)
Xét phan déi cau: Mit phang cit nita khdi cau (ban kinh R; = 5) song song véi day va cach tam mot

khoang h;.
hy =\/R? —r2=+/25—12

Ta c6:
Vi phan gitt lai 1a phan d6i cAu chita tam (bd chém cau) nén chiéu cao clia phan nay chinh 1a hy.
Xét phan nén cut: Khéi nén ban dau c6 ban kinh day Ry = 9 vi chidu cao h = 6
Goi ho 1a chiéu cao ctia khéi nén cut.
Theo dinh 1y Ta-lét, ban kinh r clia mat cit phia trén théa man:
T 7h7h2:>7’:67h2

2
I S hy—=6— =
R, h 9 6 2 3"

Theo gia thiét, tdng chidu cao clia khdi mdi biang 8 dm, ta c6 phuong trinh:
2
hitho =86 V212 +6-2r=38

2
& 25—T2=2+§T (1)
Diéu kién: 2+ Zr > 0 (luon ding v6i r > 0). Binh phuong hai vé ciia (1):

8 4 13 8
-2 =4+ 71+ -1 —r> 4 r—-921=0
r +3T+9T<:>9T +37°

Giai phuong trinh bac hai trén, ta thu dugc nghiem duong duy nhat r = 3
V6i r =3, ta tinh duge hy = V25 =32 =4 va hy =6 — 2(3) =4
Thé tich khéi duge tao thanh 14 V = Vi s, + V.

nén cut

Trong do:
’“ h 43\ 236
Vdoic§u=ﬂ'/ (R%—xz)dx:ﬂ<25h1 —31> =7r<25-4—3> = =7
0

V.

1 1 4
wom cwt = 3mha(B3 + Ror +7%) = om -4 (97 493+ 3%) = g 117 = 1567
Téng thé tich khdi méi la:

236 704
V= ?ﬁ + 1567 = Tﬂ (dm?)

Vi cac gié tri r va h duge xéc dinh duy nhéat tir diéu kien téng chiéu cao nén thé tich 16n nhat can tim

la V = 0 (dm?)



Cau 2. (2,0 diém)

Giai phuong trinh:
i 9
12220 052z + 14sine
(sinx — 3)2

Lai giai

Diéu kién: sinz # 3 (luon dung véi moi z € R)
Phuong trinh tuong duong:

1—2[In(sinz +9) — In(sinz — 3)?] =1 —2sin®z + 14sina

& —2In(sinx +9) +41n(3 — sinz) = —2sin” z + 14sinz
& 41In(3 —sinz) + 2sin®z — 14sinz — 2In(sinz 4+ 9) = 0
Dat ¢t = sinz v6i t € [—1;1], xét ham s6 f(¢) = 41n(3 — ) + 2t2 — 14t — 21In(t + 9)
—4 2 4 2
Taco: f'(t) = —+4t— 14— —=——+ (4t —14) — —
a et 1) =g rvo -3¢ )T
Véi t € [—1;1] thi:
4
t—-3<0=>——-<0
t—3

At —14<4(1) —14=—10 <0

2
t+9>0= 19 <0
Suy ra f’(t) <0, Vt € [—1;1] nén ham s6 f(¢) nghich bién trén [—1;1]
Mit khac f(0) =4In3—-2In9=4In3 —-4In3 =0
Vay phuong trinh f(t) = 0 ¢6 nghiégm duy nhat ¢ = 0
sinz=0<zx=kr (k€Z)

Cau 3. (5,0 diém)

1. C6 mot vong quay gom 40 cabin cach déu nhau, cac cabin duge coi nhu 1 céc dinh clia mot
da giac déu. Ba ban An, Binh va Chi lén ngiu nhién 3 cabin khac nhau. Tinh xé4c suat dé ba
ban lén 3 cabin tao thanh tam giac khong can, khong vudng va khong cé canh nao la canh cta
da gidc déu.
2. Tim hé s6 ciia s6 hang chita 2° trong khai trién biéu thic P(z) = (3 + 2 — 2)", v6i n 1a s6
nguyén duong thoa man:

202 —3A2 + 144 =0

Lai giai

1. Tinh xAc suét:

S6 phan tit ctia khong gian mau: n(Q) = C3, = 9880

Goi A la tap hgp cac tam gidc can, B 1a tap hgp cac tam gidc vudng, C 1a tap hgp cac tam giac c6 it
nhit mot canh 1a canh clia da giac déu

S6 tam giac can: n(A) =40 x (%2) = 760 (khong c6 tam giéc déu vi 40 khong chia hét cho 3)
S6 tam giac vuong: n(B) = 20 x (40 — 2) = 760 (canh huyén la duong kinh)

S6 tam gidc c6 it nhat mot canh cia da gidc: n(C) = O — 22E=DEIZ5) _ 9880 — 8400 = 1480
St dung nguyén li bu trit cho cac tap hop:

n(ANB) =40 x 1 =40 (tam gidc vudng can tai moi dinh)

n(BNC) =20 x 4 =80 (mdi duong kinh két hop véi 4 dinh ké 2 dau dudng kinh)
n(CNA)=40 x 1 =40 (tam giac can c6 ddy 1a canh da giac)

n(ANBNC)=0

S6 tam gidc khong théa man didu kién dé bai la:

n(AUBUC) = 760 + 760 + 1480 — (40 + 80 + 40) + 0 = 2840



' AL AL 4. D 1 _ 2840 _ 176
Xéac suat can /tun. P=1 5580 = 517
2. Tim hé sb 2°
Diéu kién: n > 2

Phuong trinh tuong duong:

n(n —1)
2

2. —3-nn—1)+144=0& 2n(n—1)=-144 n®>—n—-72=0

Vi n nguyén duong nén n =9 _

Khai trién: P(z) = (3+2—22)° = 2220 Ck.39F. (x—a?)k = ZZ:O Z?:o Ck-CY-397F . gh=0 . (—a?)I
S6 hang téng quat: CF - CJ - 397F . (=1)7 . g+

Yeucau k+45=5v6i0<j<k<9, cic cip (k,j) thda man:

Trudng hop 1: j =0,k =5 = C5 - C?-3* - (-1)° = 10206

Truong hop 2: j = 1,k =4=> C4.Cl.35. (1)1 = —122472

Truong hop 3: j =2,k =3 = C§ - C7-3%. (—1)% = 183708

He s6 ciia x° 1a: 10206 — 122472 4 183708 = 71442

Cau 4. (6,0 diém)

1. Trong cong vién c6 mot ho nude, ddy ctia hdo nim trong mit phang (o) va cdc mép trong
ctia thanh hd giao v6i (a) tao thanh mot tam giac ABC. Trong mit phéng («), chon he truc
toa do Oxy va tim duge A(10;83), B(26;20) va C(82;62). Ngudi ta mudn cai tao hdo nuée bang
cach xay mot dai phun nude c¢6 ddy 1a hinh tron ndm trong («) sao cho hinh tron nay tiép xic
véi cac canh cta tam gidc ABC. Hay xac dinh toa do tam hinh tron cia day dai phun nude
2. Trong khong gian toa do Owxyz, cho mit phiang (P) : = + 2y + 2z + 11 = 0, mit cau
(8): (z—3)%+ (y—4)? + (2 +1)% = 36 va dudng thing A : 251 = ¥15 = £. Cho diém M thay
ddi trén mit cau (S) va diém N thay ddi trén mit phang (P) sao cho duong thing M N song
song v6i dudong thing A va doan M N nhé nhat. Tim toa do diém M

3. Cho hinh chép S.ABCD c6 ddy ABCD 1a hinh thang vuong tai A va B. Biét SA vuong goc
v6i ddy, AB = BC = a, AD = 2a, géc tao bsi mit phiang (SCD) va day bing 60°. Goi H la
hinh chiéu vuong géc ctia A len SB. Tinh khoang cach tit diém H dén mit phéng (SCD)

Lai giai

1
B& dé vé tam ti cu ctia tam dudng tron noi tiép

A

B C
D

Cho tam gidc ABC c6 do dai cac canh doi dién cac dinh A, B, C lan ludgt 1a a, b, c. Goi I 1a tam dudng
tron noi tiép tam gidc. Khi dé ta co:

alA+bIB +cIC =0

Chitng minh:
Goi D la chan dudng phan giac trong goc A (D € BC)
Theo tinh chit dudng phan giac:

DB AB ¢

. . . o bB+cIC
D—C_E_gibDB—s—cDC—OéID—iM_C



Trong tam gidc ABD, BI 1a duong phan giac trong goc B, ta co:

IA BA c b+c

ID BD &

= alA+ (b+¢)ID =0

Thay biéu thtc ID vao ta dugc:
alA+bIB +cIC =0
Ap dung gidi quyét bai toan
Tam hinh tron day dai phun nudc tiép xtic v6i ba canh tam gidc ABC chinh 13 tam dudng tron noi
tiép I ctia tam giac ABC
Tinh do dai cac canh cta tam giac ABC"

a=BC = /(82— 26)%+ (62 — 20)2 = /562 + 422 = 70
b= AC = /(82 —10)2 + (62 — 83)2 = /722 + (—21)2 =75
c=AB = /(26 — 10)2 + (20 — 83)% = /162 + (—63)2 = 65

Toa do tam I(xy;y;) thdéa man:

ara +bxp + cxo _70-10+75-26+65-82 7980

= = 38
o atb+tc 70 + 75 + 65 210
aya +byp +cyc  70-83+75-20+65-62 11340 54
N at+b+c 70 + 75 + 65 210
Vay toa do tam dai phun nudc 1a 1(38;54)
2.
I/
N
o
A
(P)

Mit cau (S) ¢6 tam I(3;4; —1) va ban kinh R = 6
Goi I' 1a hinh chiéu ciia I trén mat phang (P) theo phuong A, suy ra I1’ | A nén dudng thang 11’ c6
vecto chi phuong @a = (2;—1;5)

T=3+2t
Phuong trinh duong thang I1' : { y =4 — ¢
z=—145t

Vil'e (P)nen (3+2t) +2(4—t) +2(—1+5) +11 =0 10t +20=0 < ¢ = —2
Suy ra toa do I'(—1;6; —11)

Goi (@) 1a mat phéng chita hai dudng thing song song M N va I’

Mit phéng (Q) cat (P) theo giao tuyén la duong thing di qua hai diém N va I’



Trong (Q), kéo dai IM cat NI’ tai A, do N € (P) va I’ € (P) nén A chinh la giao diém ctia IM va
mit phing (P), 16 rang A, N, I’ thing hang theo thit ty d6

Vi M € (S) nén dé doan M N ngan nhat, M phai nim gitta I va A (ndm & ban cau gan mit phang
(P) hon),

khidé Al =AM +MI =AM +6

Ap dung dinh 1y Thales trong AAIT' ¢6 MN || IT":

MN AM = AM
I~ Al ~ AM +6

6
MN=I1I (1- 2>
= ( AM+6>

Vi do dai II' khong ddi, dé M N dat gia tri nhé nhat thi biéu thiic ﬁ% phai 16n nhét, tuong duong
v6i doan AM dat gia tri nhé nhat
Diéu nay xay ra khi va chi khi A 14 hinh chiéu vuong géc ctia I 1én mat phéng (P)
Duong théng d di qua I vuong goéc v6i (P) c6 vects chi phuong ip = (1;2;2), phuong trinh d :
r=3+k
y=4+2k
z=-1+2k
Toa do diém A théa man: (3+ k) + 2(4+2k) +2(—1+2k) + 11 = 0= 9k +20 = 0 & k = —2
Suy ra A (5:—5:—7) ) )
Khoang cich 1A = d(I, (P)) = %, do M ném gitta I va A nen IM = 214 = ;0-TA = §TA
Ta c6 [A = (—%0; —%; —%0), suy ra IM = (—2;—4;-4)
Toa do didm M = I+ IM = (3 —2;4 — 4; —1 — 4) = (1;0; —5)
D& tim N, ta tiép tuc diing dinh 1y Thales: 4N — AM _ 20/3-6 _ = AN = II—OA_}’

Al Al 20/3
a4 AT 16. 58. _ 50 N 8.29._5
Véi Al = (_?’37_6)7811}, ra AN = (_5757_5)

Toa do diém N = A + AN = (£;1;-6)

Vay toa do céc diém can tim la M(1;0; —5) va N (2; 1;—6)
3.

Xét hinh thang vuéng ABCD, ta c6 AC? = AB? + BC? = a® + a? = 2a®

Goi M la trung diém ctia AD, suy ra AM = MD = a va ABCM 13 hinh vuong

Do d6 CM = a, xét AACD c6 dudng trung tuyén CM = 3 AD

Vay AACD vuong tai C

Suy ra AC L. CD

Vi SA L (ABCD) nén SA L CD

Tit d6 ta c6 CD L (SAC), suy ra goc giita hai mat phing (SCD) va (ABCD) chinh la géc gitta SC
va AC, tite 1a SCA = 60°



Xét tam gidc vuong SAC, ta c6 SA = AC - tan60° = av/2 - /3 = a/6
Xét tam gidc vuong SAB, ta c6 SB = v/SA2 + AB? = /642 + a2 = a\/7
SH SA? 64> 6
Vi AH | SB nén SH - SB = SA? tile == = = =
1 S r/lenS S SA“, suy ra ti 1é SE - SBE —TZ7
Kéo dai CD cat AB tai S’
Ta c6 BC || AD va BC = £ AD nén theo dinh ly Thales, B la trung diém ctia AS’

&WraﬂBJSCD»::%MAJSCD»

Mit khéc, do duong thang SB cit mit phang (SCD) tai S nén d(H, (SCD)) = g—gd(B, (SCD))
P 1
Thay ti s0 vao ta dugc d(H, (SCD)) = g . §d(A’ (SCD)) = %d(A, (SCD))

Trong mit phiang (SAC), ké AE 1 SC tai F

ViCD L (SAC) nen CD L AE, két hop voi AE L SC suy ra AE L (SCD)
Do d6 khoéng cach tit A dén (SCD) chinh 14 do dai doan AE

Ap dung heé thic luong trong tam gisc vuong SAC, ta co:

AE SA-AC _a 6-av2 _aQ\/ﬁ_a\/é

T VSR TAC  VeP 22 aR 2
Cudi cung, khodng cach tit H dén (SCD) la:

3 3 av6  3aV6

Cau 5. (2,0 diém)

Cho day s6 (u,) dugc xac dinh béi:

Uy = 2
6077 —n
"3 Un+2 :
1= 2 N
= o, + 6076
Tim cong thitc s6 hang tong quat ctia day s6 (u,)
\ J
Loi giai
bat v, = 2"u,Vn € N*
N . 6077v, + 2
Tit cong thife truy hoi ta nhan 27! cho hai vé va rit gon: v,11 = ——————Vn € N*
cong thite truy hdi ta nhan cho hai vé va rtt gon: v, 1 o 56076 " €
Lan lugt trit 2; —1 cho hai vé ta thu dugc
6075(vn — 2)
et —2= 2O =2y g
U on 16076 €
6078(vy + 1)
n l=———-V N*
Unt1 ¥ om 1 6076 €
(O dau ra 2 s6 nay thi ban hay thit cho v,, = v,41 = = va giai phuong trinh, ngusi ta goi dé la diém
bét dong)

Chia hai dang thitc vé theo vé (Nh§ chitng minh v,, khong thé nhan gid tri 2; —1 dé phép chia hgp 18)

Upg1 —2 6075 w, —2 2025 v, —2
Uni1+1 6078 v, +1 2026 v, +1
2025
2026

n - 2 % £ . .
bit z, = vj’ suy ra (2, ) 1a cAp s6 nhan véi cong boi ¢ =
Un
P N v—2 2y —-2 4-2 2
SA h dA . = = = e
onang G T = T T 9l +1 441 5

S6 hang tong quat ctia day (z,,):

(G20 )

2025\ """
2026



Tu z,, = ﬁ ta rat ra v,:

24+ x,

Tpp +Tpn=vp, =2 v,(l —2,) =2, +2 S v, =
11—z,

Thay biéu thic ciia =, vao ta cé:

2 /2025\" "
5 (2026) 102026771 + 2 2025"
2 792025\ 1 5.2026n—1 —2.202571
1=3 (2026>

2+

Up =

v Z 2 o ~ Z N
Ma u,, = Q—Z, vay cong thitc s6 hang tong quat ctia day so (u,) la:

B 5-2026" " +2025" !
- 2n=1(5.2026m1 — 2. 20257 1)

Vn € N*

Un

— HET —

* Luu 4j: Thi sinh khong dugc st dung mdy tinh cam tay
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