TRUONG THPT KON TUM PE THI CHON HQC SINH GIOI CAP TRUONG
NAM HOQC 2024 - 2025
Moén: Toan, LOP 12
Thoi gian: 180 phut (khdng ké thoi gian giao dé)
(Pé thi gom 02 trang) Ngay thi: 04/01/2025

PE CHINH THUC

Céu 1 (4,0 diém).
1) Cho ham s6 y =§x3 —%xz —(Sm2 —1)x+m . Tim tat ca c4c gia tri cia tham s6 m dé ham so

da cho dat cyc tri tai hai diém x,,x, théa man xx, +2(x, +x,)+4=0.

2) Hai con tau A va B dang & ciing mdt vi tuyén va cach nhau 5 hai li. Ca hai tau dong thoi cing
khoi hanh. Tau A4 chay vé hudéng Nam véi van tdc 6 hai li/ gi0, con tau B chay vé vi tri hién tai cta tau
A vé6i van toc 7 hai 1i/gio. Hoi sau bao nhiéu phut thi khoang cach giita hai tau 14 ngin nhat (lam tron két
quda dén hang don vi)?

Céu 2 (3,0 diém).

JAxy+x+3=x+4y-1

1) Giai hé phuong trinh .
log, x+log, (x—y)+1=1log, (4y)+log, (2x+y)

a, =20;a, =24
na —(3n+2)a

n+2

2) Cho day sb (a,) xac dinh boi {

2(n+1)a, (neN*)’

n+l n

Tim lim 2t .
v g

Ciu 3 (3,0 diém).

1) Tu cac chir $60,1,2,3,4,5,6,7,8,9, ta 1ap dugc bao nhiéu s6 tu nhién c6 6 chit s§, ma cac
chir s6 d6i mot khac nhau va trong d6 hai chit s6 k& nhau khong ciing 1a s6 16?

2) Trong mot d¢ thi tric nghiém mén Toan c6 loai cau héi tra 161 Ding/ Sai. Mdi cau hoi c6 4 ¥,
tai moi ¥ hoc sinh lya chon diung hodc sai. Cach thtrc tinh diém cho mdi c4u hoi nhu sau:

* Hoc sinh chon chinh xé4c 01 y duoc 0,1 diém.

* Hoc sinh chon chinh xé4c 02 y dugc 0,25 diém.

* Hoc sinh chon chinh x4c 03 y dugc 0,5 diém.

* Hoc sinh chon chinh xé4c 04 ¥ duogc 1,0 diém.
Gia str mot thi sinh 1am bai bang cach chon phuong 4n ngiu nhién dé tra 10i cho 2 cau hoi loai Dang/ Sai
nay. Tinh x4c sudt dé hoc sinh d6 dugc 0,5 diém & phén tra 16i 2 cau hoi nay.
Céu 4 (4,0 diém).

1) Cho tir dién ABCD c6 AB vuodng gbc véi CD, AB=CD=6. M la diém thudc canh BC sao
cho MC =xBC (0<x<1). Mit phing (P) song song voi AB va CD lan luot cat BC, DB, AD, AC tai

M,N,P,Q. Dién tich 16n nhét cua tu giac MNPQ béng bao nhiéu?
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2) Cho khéi chop S.ABCD c6 day ABCD la hinh chit nhat, AB =a, SA vudng goc voi mat

phing ddy va SA =a. Géc giita hai mit phang (SBC) va (SCD) bang ¢, véicosp=——. Tinh thé

1
Ng
tich cuia khdi chop S.ABCD .

Cau 5 (3,0 diém). Cho hinh chép S.4BC, mit bén SBC la tam giac déu va nim trong mit phing vuéng
gbc voi mat day, ASB = ASC = 60°, SB =1. Tinh khoang cach tir C dén mat phing (S4B).

Céu 6 (1,5 diém). Mot chiéc may bay dang bay trén khong trung. Xét hé truc toa do Oxyz duoc gan nhu
hinh v¢, trong d6 géc O 1a vi trf cua tram kiém soat khong luu va M (x; ¥; z) (km) biéu thi vi tri may bay
trén khong trung. Tai thoi diém 9 gid, may bay dang & vi tri (50;120;4) va chuyén dong véi van toc
v =(300;400;3) (km/h). Khi may bay dat do cao 10 km so véi mit dit, may bay ddi van téc méi
v, =(400;300;-5) (km/h) dé huéng dén san bay A4 . Tim toa d6 méay bay khi vira dap xudng san bay 4

z

e

Y

Q
K‘l

» . PP B | s
Cau 7 (1,5 diém). Cho x, y,z la cac so thuc duong thod man diéu ki¢n —+—+—=4. Chliing minh rang
X y z
! + ! + ! <l.
2x+y+z x+2y+z x+y+2z
3 HET &

Thi sinh khong dwoc sw dung tai liéu, giam thi khong giai thich gi thém.
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TRUONG THPT KON TUM

NAM HQC 2024 - 2025

HUONG DAN CHINH THUC

Mén: Toan, LOP 12

HUONG DAN CHAM THI
(Huwéng dan gom 09 trang)

I. HUONG DAN CHUNG

- Cac cach giai khac dung thi cho diém tuong tmg véi bicu diém da cho.

- Piém cham cua ting phan duoc chia nhoé dén 0,25 diém. Piém cua toan bai 14 tong diém ciia cac phan
va khong lam tron sb.

II. PAP AN VA THANG DPIEM

Cau 1 (4,0 diém).

PE THI CHON HQC SINH GIOI CAP TRUONG

\ A 1 m \ A, o p ege J4 2 1. 4
1) Cho ham s6 y :§x3 —Exz —(3m2 —1)x+m . Tim tat ca céac gia tri cua tham s6 m dé ham so6

da cho dat cyc tri tai hai diém x,,x, théa man xx, +2(x, +x,)+4=0.

2) Hai con tau 4 va B dang & cing mot vi tuyén va cach nhau 5 hai li. C4 hai tau dong thoi ciing
khoi hanh. Tau 4 chay vé huéng Nam véi van toc 6 hai 1i/gid, con tau B chay vé vi tri hién tai clia tau
A v6i van tée 7 hai 1i/gio. Hoi sau bao nhiéu phut thi khoang cach giita hai tau 14 ngén nhat? (1am tron
két qua dén hang don vi).

CAU

Y

NOI DUNG PIEM
Taco: y' =x" —mx—3m” +1. 0,25
Ham s6 y :§x3 —%xz —(3m2 —1)x+m dat cuc tri tai hai diém x,,x, khi
phuong trinh  3'=0 ¢4 hai nghiém phan biét x,x,.| 0
e m’ —4(-3m’ +1)> 0= 13m* —4>0 (¥).
o X x,=m
1) | Theo dinh li Vi-et ta c6: , 0,25
(2’0) x1x2 = _3m +1
Cau 1 Do d6 xx, +2(x, +x,)+4=0
m=-1 0,5
o 3mt+142m+4=0 3m’ +2m+5=0=| 5 . ’
m=—
3
A A re 3eA A .7 + A 3 \ 5
Doi chiéu voi dieu kién (*), gid tricia m cantimla m=—-1;m = E . 0,5
2) Goi d 1a khoang cach giira hai tau sau khi xuét phat ¢ gio, > 0. Khi d6 tau
2,0) A dang ¢ vitri 4, vatau B dang ¢ vi tri B, nhu hinh v€ sau 0,5
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Ay
Quing duong tau A4 diduocla 44 =v, t=6¢.
Quang duong tau B diduocla BB, =v,-t=7t.
Tacod d* = AB* + AA> =(5—BB,) + A4 = (5-71)* +(6t)*, 0 <1 < %
s 0,5
Vay d =+/85¢* =70t + 25, O<t£7.
< > - 5
bat f(¢)=+85t" =70t +25 (v61 0<¢ S;.
Bai toan tr¢ thanh tim misn f().
[0;;} 0,5
Taco f/(1)=——2" 70 r()=0ei=-".
24/85¢% — 70t +25 17
Lap bang bién thién
7 2
o 17 7
7'(1) - 0 .
; 30
17
Tir bang bién thién, ta c6 min f(t) = f(%j = 615_5 ~ 3,524 (hai li)
0;=
A 7 ,
Vay t = ﬁh ~ 25 phut. 0,25
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Céu 2 (3,0 diém).
cre 1A . Ay +x+3=x+4y-1
1) Giai h¢ phuong trinh .
log, x +log, (x —y)+1 =log, (4y) +log, (2x+ y)

a, =20;a, =24
na,,=(3n+2)a,,-2(n+l)a, (neN*)’

n+2

2) Cho day sb (a,) x4c dinh boi {

. .. a
Tim lim —L,

n—»+00
an

CAU |Y NOI DUNG

PIEM

x>0

y>0

Diéu kién {x—y >0 (*)
2x+y>0

4xy+x+32>0

0,25

log, x +log, (x~y)+1=log, (4y)+log, (2x+y) (1)
<log, |:3x(x—y):| = log, [4)7(2?“‘)/)]
<:>3x(x—y) =4y(ZX+y)
< 3x’ —1lxy—4y* =0
< (3x+y)(x-4y)=0

y=-3x
=
x=4y

0,5

1 Xét phuong trinh \/4xy+x+3 =x+4y—-1 (2)
(1,5 | Véi y==3x, (2) tré thanh v-12x +x+3 =—11x-1 (3).

Theo diéu kién trén, x >0 nén phuong trinh (3) vo nghiém.

Cau?2

0,25

V6i x=4y, (2) tro thanh

xX=—
XH+x+3=2x-1 2 = lex=2

3x> —5x—-2=0 3
x=2

0,25

Két hop véi diéu kién (*), suy ra hé phuong trinh c6 duy nhat mot nghiém

1 (x;) = (2%)

0,25
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2)
(1,5)

Ttr hé thirc truy hoi ta suy ra
na,.,=(3n +2)an+1 —2(n +1)a,
<:>n(an+2_an+1):2(n+1)(an+l_an)
= an+2 _an+l — 2 an+l _an
n+l n
5 a, —a
bat b, =—1—= taduoc b,,, =2b, Vne N* 0,5
n
Suy ra (b,) 1a mot cép s6 nhan c6 cong boi bing 2.
1
Do dé b, =h 2" =2"" =a,, —a,=n2" =2~ L_p
2n+ 2 2”
a,., l|a
=21 2(n+l)-4|=—|2=—(2n-4)|.
2n+1 I: ( ) :I 2 |:2n ( ):|
bit ¢, :%—(271—4)30,“1 :%cn VneN*,dodé (c,) 1a mot cap sb
nhan ¢6 cone boi b 1
an co cong boi angz 0,5
n-1
=c, :cl.(%J = Z} =a, =(2n—4)2" +24 VneN*,
24
n+l 2+ n
Tacé lim % — | (2n-2)2""+24 (2n-2)2 )
acod lim 2L = lim = lim =2.
n—>+0o an n—>+o0o (2;/1_4)2”4_24 n—>+0o 2n—4+ 24 0’5
2n—2 (2n—2)2”

Céu 3 (3,0 diém).

1) Tu cac chir $60,1,2,3,4,5,6,7,8,9, ta 1ap dugc bao nhiéu s6 tu nhién ¢6 6 chit s6, ma cac

chir s6 d61 mot khac nhau va trong do6 hai chir so ké nhau khong cung 1a so 1¢?

2) Trong mot dé thi tric nghiém mon Toan co loai cau hoi tra 161 Pung/ Sai. M&i cau hoi c6 4 ¥,

tai moi y hoc sinh lya chon dung hodc sai. Cach thic tinh diém cho mdi cau hoi nhu sau:

* Hoc sinh chon chinh xé4c 01 y duoc 0,1 diém.

« Hoc sinh chon chinh xac 02 ¥ dugc 0,25 diém.

* Hoc sinh chon chinh x4c 03 y duoc 0,5 diém.

* Hoc sinh chon chinh x4c 04 y duoc 1,0 diém.

Gia str mot thi sinh lam bai bang cach chon phuong an ngau nhién dé tra 16i cho 2 cau hoi loai Ding/ Sai

nay. Tinh x4c sudt dé hoc sinh d6 dugc 0,5 diém & phén tra 16i 2 cAu hoi nay.

CAU |Y NOI DUNG PIEM
Goi s6 46 1a 4 = a,a,a,a,a.a, . Tl gia thiét suy ra 4 ¢6 1 hodc 2 hodc 3 chit
Ciuz | V| 0,25
a A A a At . . . .
u (1.5) s0 1¢ lay tu {1,3,5,7,9}.
Truwong hop 1: 4 c6 1 chit s 1¢. 0,25
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+) a, 1é: S6 cac s6 A la C,P, = 600
+) a, chan: C6 4 cach chon a,. S6 cac s6 4 1a 4.(CiC;)P, = 2400
Tong co: 600 + 2400 = 3000 sb cac sd A trong d6 c6 dung mot chir sb 16.

Truwong hop 2: 4 c6 2 chit s6 1é.

+) a, 18: C6 5 cach chon a,. C6 5 cach chon a, chan.

Vay s cac s6 4 1a 5.5.(C,C;)P, = 9600

khdi chop S.ABCD .

. . 0,25
+) a, chan: C6 4 cach chon q,. C6 6 cach chon hai vi tri khong ké nhau
ctia hai s6 18 trong a, a, a, a; a,. Vay sb cac s6 4 1a 4.(C;.6.P,).4; =11520
Tong c6: 9600 + 11520 = 21120 s cac s6 A.
Truong hop 3: 4 c6 3 chir s6 18
+) a, 1é: C6 5 cach chon a,. C6 5 cach chon a,. C6 3 cach chon hai vi tri
khong ké nhau cta hai sb 1é trong a, a, a5 a,. Viy s cac s6 4 la
5.5.(C; 3.B).4; =10800 0,25
+) @, chan: C6 4 cach chon a,. C6 1 cach chon 3 vi tri khong ké nhau ciia
36 1é trong a, a; a, a, a,. Vay sb cac s6 4 1a: 4.(C..1.P,).4; =2880.
Tong co: 10800 + 2880 = 13680 sb cac sd A.
Vay c6: 3000 + 21120 + 13680 = 37800 s cic s6 A. 0,5
86 phén tir khong gian mau la n(Q)=2°* =256. 0.25
Pé dat 0,5 diém sé& co cac truong hop sau xay ra:
Truong hop 1. Mdi ciu hoi hoc sinh tra 151 ding 2 ¥ va sai 2 y, khi d6 sb
diém dat duoc mdi cau hoi 1a 0,25 diém. 0,5
2) Trwong hop 2. Mot cau hoi trong hai cau hoc sinh tra 101 dung 3 y, sai 1 y,
(1.5) cau hai con lai trong hai cau d6 hoc sinh trd 161 sai ca 4 y.
Goi A 1a bién ¢6 hoc sinh d6 dugc 0,5 diém. Khi d6
n(A)=C2.C2 +2C.CH = 44, 0.5
. . n(A 44 11
Vay xac suat dé hoc sinh d6 duoc 0,5 diémla P(A4)= (4) = =—, 025
n(Q) 256 64 ’
Céu 4 (4,0 diém).

1) Cho tar dién ABCD c6 AB vudng goc voi CD, AB=CD =6.Goi M la diém thudc canh BC
sao cho MC =xBC (0<x<1).Mit phing (P) song song véi AB va CD lan luot cat BC,DB, AD, AC
tai M,N,P,Q. Dién tich 16n nhat cta t giac MNPQ bang bao nhiéu?

2) Cho khéi chop S.ABCD c6 ddy ABCD 1a hinh chir nhat, AB=a, SA vudng goc véi mat phiang

déy va SA=a. Goc giita hai mit phang (SBC) va (SCD) bang ¢, véicosg :%. Tinh thé tich cta

Trang 5/9




CAU |Y NOI DUNG PIEM
B 0,5
o _ (MO//NP//AB o
Xét to giac MNPQ c6 = MNPQ la hinh binh hanh.
MN//PQ//CD
Mt khac, AB L. CD = MQ 1 MN . Do d6, MNPQ 14 hinh chit nht.
D MO CM
(2 0) VIMQ//AB nén —— :E =X= MQ =x.AB =6x.
Theo gia thiét MC =x.BC = BM =(1-x)BC. 0.5
Vi MN//CD nén M =% =]l-x= MN = (l—x).CD = 6(1—x).
CD BC
Caud Dién tich hinh chit nhat MNPQ Ia
x+1—x 0,5
Syinpo = MN-MQ = 6(1-x).6x=36.x.(1-x)< 36( : j =9.
Taco S =9 khi x=1 1
a co MNPQ— 1 X= —x<:>x—5.
0,5
Vay dién tich tr gidic MNPQ 16n nhit bang 9 khi M 14 trung diém cia BC.
2)
0,5
(2,0)

+Goi H 1a trung diém SB, vi ASAB vudng can tai 4 nén AH 1 SB (1).

Trang 6/9




BC 1 AB

= BC 1 (S4B)= BC L SB (2).
BC 1S4

+ Lai cé{

Tu (1), (2)= 4H L(SBC) (3).
+ Goi K 14 hinh chiéu ctia 4 1én SD, ching minh tuong ty ta c6
AK 1(SCD)(4).

+Vi (SBC)~(SCD)=SC nén tir (3), (4) suyra

((5BC).(5¢D)) - (477K ) .

+Goi M, N lan luot 13 trung diém SC, AD , d& dang chtrng minh dugc
AHMN 1a hinh binh hanh, suy ra MN//AH

+Ké NP// AK (P e SD),vi NP// AK = NP 1 (SCD)= NP 1L MP. 0,5
+Ta co (AH, AK) - (MN, NP) — MNP = ¢ (vi AMNP vudng tai P).
X 14 SA.AD ax ax

+ Dt AD = x, d& thiy AK = = = NP=——.

SD Na* +x* 2\a® +x°

ax 0.5
— 2 2 ’
+ Xét AMNP vudng tai P, ta c6 cos MNP =—— = NP _Na®+x
\/5 MN a\/z
=X = a\/z .
. 1 1 a’\2

Vay Vs ipep =§SA'SABCD zg'a’az 2= 3 0,5

Cau 5 (3,0 diém). Cho hinh chop S.4BC, mit bén SBC 1a tam gidc déu va nam trong mit phang vudng

g6c v6i mat ddy, ASB = ASC =60°, SB =1. Tinh khoang c4ch tir C dén mit phing (S4B).

Goi H 1a trung diém cua BC suy ra SH J_(ABC).
Taco d(C,(S4B))=2d(H,(S4B)).
Ké HI L AB; HK 1 SI suyra d(H,(SAB))=HK .

CAU |Y NOI DUNG PIEM
S
B . r
Caus S 0,5
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Vi ASBC déu, SB=1 suyra SH = ?

bat SA=x.
— AB =/SA? + SB* —2.S4.5B.cos ASB =\/x* —x+1 (do ASB =60°). 1,0
Ta lai c6 AASB = AASC.
= AB=AC = AH 1 BC = AH =~ AB* - BH* = xz—x+%
Ma tam giac SHA vuong tai H nén
SA* =SH* + HA* < x* :E+x2 —x+i<3x:§.
4 4 1,0
Suy ra AB:ﬁ;AHzﬁzHI: BI.AH = \/E
2 2 AB 14
Tird6 ta co 1K ——SHHL__ N6
VSH?*+HI* 6
0,5
Suy ra d(C,(SAB)):?.

Cau 6 (1,5 diém). Mot chiéc may bay dang bay trén khong trung. Xét hé truc toa dd Oxyz dugc gin nhu

hinh V&, trong d6 goc O 1a vi trf ctia tram kiém soat khong luvu va M (x;;z) (km) bi€u thi vi tri may bay

trén khong trung. Tai thoi diém 9 gid, may bay dang & vi tri (50;120;4) va chuyén dong vé6i vén toc

v =(300;400;3) (km/h). Khi may bay dat do cao 10 km so véi mat dat, may bay déi van tdc moi

v, =(400;300;-5) (km/h) d& huéng dén san bay A . Tim toa 4o may bay khi vira dap xudng san bay 4

e

(h) may bay & diém c6 toa do (650 +400;920 +300£;10—5¢).

Dy
o/ /. K
7 s
x :
CAU NOI DUNG PIEM
Tai thoi diém 11 gid, may bay ¢ diém c6 toa do:
(50+300.2;120+400.2;4 +3.2) hay (650;920;10)
. Q 0,5
Suy ra, khi dat d¢ cao 10 km so v&i mat dat, may bay & diém c6 toa do:
Cau 6 (650,920;10).
My bay ddi van tdc méi v, = (400;300;-5) thi sau mot khoang thi gian ¢
0,5
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Khi may bay dap xubng san bay 4 thi d6 cao cia may bay so voi mat dat 025
bang 0 nén 10-5t=0<¢=2. ’
Toa d6 may bay khi vira dap xubng sin bay 4 1a (1450;1520;0) . 0.25

= . aorea 11
Cau 7 (1,5 diém). Cho x, y,z la cac so thuc duong thod man diéu kién —+—+

1

X y z

! + ! + ! <I.
2x+y+z x+2y+z x+y+2z

4 . Ching minh rang

NOI DUNG

PIEM

Chung minh BDT: l+lz 4 Va,b>0 (*).
a b a+b

That vay Va,b >0 ta co: l+12
a b a+b

<:>(a+b)(l+%j24

a

Theo BBT COSI cho céc sb duong a, b; l,% ta co
a

a+b22\/%>0

1 1 1 Z>(a+b)(l+lj24.
—+—=22[—>0 a b
b ab

a
Dau bang khi a =b.

0,25

. 1 (1 1
Apdung () & ——<—| —+—|,tacod
p dung (%) a+b 4(a bj
1 1 {1 1
= <— +
2x+y+z (x+y)+(x+z) 4\ x+y x+zj

1 {2 1 1
> ——<—|—+—+—| ()
2x+y+z 16\x y =z

0,5

Chtrng minh tuong ty ta c6 _ < L l+z +l 2)
x+2y+z 1l6\x y =z

x+y+2z 16\x y z

0,25

Cong vé voi vé cua (1), (2), (3) ta dugc

1 1 1 1 1 1 1
+ + <—| 4 —+—+—||=1.
2x+y+z x+2y+z x+y+2z 16 X y z
3

Dau bang xdy ra khi x=y=z=z.

0,5

3 HET
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Xem thém: PE THI HSG TOAN 12
https://toanmath.com/de-thi-hsg-toan-12
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