SO GIAO DUC VA PAOTAO  KYTHI CHON HQC SINH GIOI LOP 12 CAP THANH PHO

THANH PHO HO CHi MINH NAM HOQC 2024 - 2025
DE CHINH THU'C MON: TOAN
: Ngay thi: 25/02/2025
(Dé thi gom 02 trang) Thoi gian lam bai: 120 phit (khdng ké thoi gian phdt dé)

Bai 1: (4 diém)
1. Cho biét chu ky bén rd ctia nguyén to phong xa Poloni 210 12 138 ngay, nghia 12 sau mdi
chu ky 138 ngay thi khéi lugng clia mau v4t Poloni 210 chi con lai mdt nira.

a) Tinh khdi luong con lai ciia 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 muén mua mot thanh gd du dé cit ra 1am thanh c4c thanh ngang clia mét céi
thang. Biét ring chiéu dai cua c4c thanh ngang dé lam céi  thang d6 (tinh tir bac dudi cung
1én) l4n Iuot 1a 49cm, 47 cm, 45¢m,..., 35¢m, 33cm (mdi thanh ngang ngén hon 2 cm so

v6i thanh ngang bac dudi lién ké).

a) Hoi cai thang d6 c6 bao nhiéu thanh ngang?

b) Hoi thanh g6 can mua c6 chiéu dai it nhét Ia bao nhiéu cm? Biét ring mbi 1an cét thanh gb
thi phan go bi cat (thanh mun cua) dai 0,5 cm.

Bai 2: (4 diém)

Cho ham sb y = z* — 3z ¢6 d thi (C). Tim tit ¢4 c4c diém A thudc (C) sao cho tiép tuyén
cia (C) tai A cit truc hoanh va (C) lan luot tai 2 diém phan biét M, N(N = A) théa min
A 1a trung diém cua doan thing MN.

Bai 3: (3 diém)

Mot cong ty thlet ké trong kinh sao cho mdi phan duong vién clia trong kinh 12 mot phan dd

thi ciia ham s6 bac hai hoic mdt phén db thi ciia ham sé bac bbn rdi ghép chung lai véi nhau
nhu hinh v& bén dudi (sau dé ho sé diéu chinh theo ty Ié phii hop). Xét hé truc toa do Ozy

nhu hinh v& bén dudi, biét ring A(—2;0), B(0;—4),C(7;0) va D(L;k) v6i k > 0.

Cho biét dudng cong (C,) di qua cac diém A,D,C v
12 mot phén cia db thi ham sb bac hai nao d6, duong
cong (C,) tmg véi dudong vién ndi A véi B 1a mft

phén ciia d6 thi ham s§ y = bz® + ¢, con dudng cong
(C,) tng v6i duong vién néi B véi C 1a mt phan
cia dd thi ham s6 y = mz* +n. Tinh k biét dién
tich trong kinh d6 bang 33,44 (don vi dién tich).




Bai 4: (3 diém)

Luat Benford chi ra ring khi chon ngiu nhién mét s6 lleu trong mot bang s lieu gbm sb
lwong du 16n céc sb lidu (nhw dé dai cdc con séng trén thé gidi, s6 lugng cdc loai cén trung
trén thé gidi,...) thi xac sult d& chit s dau tién bén trai cia s6 liéu d6 1a k (v6i 1<k <9)

s 1
bang p, = log,, [1 + %

a) Chimg minh p, + p, ++--+ p, =1 va tim s§ k nho nhit dé p+p,++p 2 1
b) Mét ngudi mudn lam gia 56 liéu nhim tudng rang cac chir s du tién bén trai ciia cc s
liéu trong mot bang s6 lidu bat ky s€ tudn theo quy tic ngau nhién tir 1 dcn 9 va cung kha
nang xay ra. Xét phép thir chon ngau nhién mét sb liéu trong mot bang s6 liéu gdm s lugng
du l6n cac sb liéu. Chitng minh ring neu tinh xéc suat cho bién cb “chit sb dau tién bén trai
cua sb liéu d6 16n hon 5 thi ngudi mudn 1am gia s6 liéu d6 sé& tinh ra két qua 16n hon hai
1an két qua khi tinh theo Luat Benford.

Bai 5: (3 diém)

Mot chi tiet méy dwoc ghép tir hai khdi kim loai c6 dang khéi
chép tam gidc S.ABC vakhéi lang tru dimg A’ B'C". ABC nhu
hinh vé& bén. Biét rang do dai canh bén cua lang tru ding
A'B'C'.ABC 1a a va hinh chiéu cia S 1én mit phang (ABC)

nim bén trong tam gidc ABC. Pong thoi, chi tiét may ndy c6
dic diém nhu sau:

e Céac khoang cach tir S dén cac diém A B,C bing nhau

va cling bang % khoang cach tir § dén A'.
e Céc goc gilta cac mit phing (SAB),(SBC),(SCA) véi

mit phing (ABC) cing bing o vi tana = %tanﬂ
trong d6 B 1a géc gitra SA’ véi mit phing (A'B'CY).
Tinh theo a thé tich cta chi tiét may nay.
‘Bai 6: (3 diém)
Trong khong gian véi hé truc toa 46 Oryz, cho c4c diém A(0;7;2); B(0;0;10,8). Tim gia tri
nho nhét va gia tri 16n nhét ciia d6 dai doan thing MN, biét M 12 diém thudc mit phing
Ory théamin AM = 2,5 va N thudc mit phing () : 2 —12 = 0 théaman BN =1,3.
HET
Cadn bo coi thi khong gidi thich gi thém.
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PHAN II: BAI GIAI

Cau 1: 1. Goi n 12 s6 chu ky ban rd ctia Poloni 210 (n € N¥)

Z 1 n
Khoi lugng con lai cua 64 g Poloni 210 sau n chu ky la: m = 64. (E) (g)

£ i . o 552 .

a) SO chu ky ban ra ctua Poloni 210 sau 552 ngay la: n = 138~ 4 (chu ky)

. 14
Khoi Iugng con lai ciia 64 g Poloni 210 sau 552 ngay la: m = 64. (5) =4(g)
b) 64 gam Poloni 210 con lai 1 gam nén:

1)\" 1\* 1 (1) .
m=64.[=| =1 |=| ==—=|=| & n=6(chuky)
2 2 64 2

Viy sau: 6.138 = 828 ngay thi 64 g Poloni 210 con lai 1 gam.

2.a) B0 dai ctia cac thanh ngang phan bd theo quy luat cAp sd cong véi 1y =49 cm, u, =33 cm
(neN*), cong sai d = -2.

Couy,=u1+(n-1.d<=33=49+(n-1).(-2)<—n=9

Viy cdi thang nay c6 9 thanh ngang.

b) Tir 1 thanh gb ban ddu néu mudn ct ra thanh 9 thanh ngang thi phai thuc hién 8 1an cit.
Khi d6 chiéu dai phan g bi cit thanh mun cua 1a: 8.0,5 = 4 (cm).

Téng chiéu dai ctia 9 thanh ngang:

=369 (cm)

n.(up+ug) 9.(49+33)
S=u+ur+...+ug= = 2

2
Vay chiéu dai it nhit ctia thanh gd can mua 1a: 369 +4 = 373 (cm).
Cau 2: A thudc d6 thi (C): y = x> —3x = A(a;a® - 3a)

Goi d 1a tiép tuyén ctia do thi (C) tai A. Ta cé: y’ =3x% -3 = hé s6 gic clia tiép tuyén d la:
k=3a*-3= ptttd: y=(3a*-3).(x—a) +a’ —3a= (3a*-3).x-2a’

Phuong trinh hoanh do giao diém gitia (C) va d:

x-3x= (3612—3).)6—2613 —x-3d*x+2d° =0 = (x—a)z.(x+2a) =0 <



HSG Toan 12 Tp. HCM nam 2024-2025 GV: ThS. Lé Pinh Nguyén - THPT Quang Trung

T day suy ra tiép tuyén d cat (C) tai diém N (N # A) ¢6 hoanh do xy = —2a

Phuong trinh hoanh dd giao diém giita (C) va truc hoanh Ox (y = 0):

2a3

3¢°-3).x-2a°=0(1) < x= ——
( ) (1) 573

(3a® -3 #0 vi néu 3a> -3 =0 thi phuong trinh (1) v6 nghiém, diéu nay 1a vo 1y vi pt (1) ludn cé

nghiém 12 hoanh do ctia diém M)

2a°

= hoanh do ctia diém M 1a: xp = ————
3a?-3

Vi A la trung di€ém ctia doan M N nén:

3
XM+ XN=2Xp <

—2a) =2a (2
323 (2@ =2a(2)

Ta xét 2 truong hgp:
Truong hop 1: a = 0= (2) ding = pttt d : y = —3x. Khi d6, 2 diém M, N c6 toa dd déu la
(0;0) = diéu nay vo ly vi M, N 1a 2 diém phan biét = loai a = 0.

Truong hop 2: a #0. Ta cé:

6

. o f
2) = —l1=1< 5
3a2-3 \/@
a=—\/-
5
6 0 4+/30 6

-V6ia= \/g, hoanh do 2 diém M, N la: xp; = (XN = —2. = = Xy EZ XN

R 6 6 9v30
—> thda diéu kién M # N = nhin a = \/g: A(\E;‘?)

6 . . 4v/30 6
- V6i a:—ﬁ, hoanh do 2 diém M, N la: xp; = — (XN = 2. = = Xy A XN

A 6 6 9v30

V5 25

Viy c6 2 diém A thda yéu cau la:

e
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Cau 3:

Vi A(=2;0), B(0;—4) € (C3) : y = bx? + ¢ nén:

b.(=2)>+¢c=0 b=1
— :(Cg):y=x2—4
b.0?>+c=-4 c=-4
\Y
3
2

Vi B(0;-4),C(7;0) € (C3) : y = mx* + n nén:
m.0* + n=—4 n=-4

m7*+n=0

0
Dién tich Sz:Szzf[O—(x2—4)] dx:?

-2
7

Dién tich S3: S3 :f [0— (—x4 —4)
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Goi y = a'x?> + b'x+ ¢ (a' <0) 1a phuong trinh clia dudng cong (Cy).

Vi A(-2;0),C(7;0),D(1; k) € (Cy) nén:

a.(=22%+b.(-2)+c =0 4.a -2.0+c =0(1)
Yd.72+b.7+c =0 =1449.4' +7.0'+c' =0 (2)
al’+b.1+c =k a+b+c=k@3)

Tong dién tich trong kinh:

16 112 428
S=8+8+8=33,44<— 85, =33,44— — — — = —
3 5 75

7 7
45
ma Slzf(a’x2+b’x+c’—0) dx:f(a’x2+b’x+c') dx:117a’+?b’+90’
%2

-2
, 45, , 428
= 117a + —b +9c' = — (4)
2 75

856

18225

/

Tit (1), (2), @) = { 5y = 856
3645

¢’ =0,657558299

T (3) = k= 0,8454321

Bai 4:
k+1

=log, (T) =log(k+1) —log(k)

a) Ta co: pi =log, (1 + %
Tu do, ta co:
p1 =log2-logl; p» =log3—log2; ...; pg =logl0—log9
= p1+p2+...+ps = (log2-logl) + (log3 —log2) +...+ (log10—log9) = (log10 —log1) =1

Ta cling co:

p1+p2+...+ pr = (log2—logl) + (log3—1log2) +...+ (log(k + 1) —log k)

=log(k+1) —logl =log(k + 1)

Do doé:
3

3 3 -
P1+P2+---+I9k2Z<=>10g(k+1)2;1(=>k2104—1

6



HSG Toan 12 Tp. HCM nam 2024-2025 GV: ThS. Lé Pinh Nguyén - THPT Quang Trung

ma 1< k<9 vakeN* = gid tri nho nhit cla k1a k=5

b) Goi A 1a bién c6 :"Chit s6 dau tién bén trai ciia s6 liéu 16n hon 5"

S6 phan tif ciia khong gian mau: n(Q) =9

S6 kha ning ngudi 1am gia sb liéu khi thuc hién bién cb: n(A) = 4
n(A) 4

Xac suit ctia bién cb6 A ctia ngudi 1am gid sb liéu: Py (A) = Q9
n

Xdc suat bién c¢6 A theo luat Benford:
P>(A) = pg+ p7+ ps + p9 = (log7 —log6) + (log8 —log7) + (log9 —log8) + (log10 —log9)

=log10—log6=1-1log6

Ta c6: Py (A) > 2.Ps(A) (g >2.(1-1og6))

Vay: Néu tinh x4c suat cho bién cb "chit sé dau tién bén trdi ctia s6 liéu d6 16n hon 5" thi ngudi mudn
lam gi s6 liéu do6 sé tinh ra k&t qua 16n hon hai 1an két qua khi tinh theo luat Benford.

Bai 5:

Vé SH L (ABC) tai H, kéo dai SH cit (A'B'C') tai T.

Vi SH 1L (ABC) ma (ABC)//(A'B'C'Yy— SH 1. (A’B'C) tai T.

Trong (ABC), vé HK L AB tai K, vé HE L BC tai E.

HK 1 AB
Ta co:

HK 12 hinh chiéu vudng goc cua SK 1én(ABC)
= SK L AB tai K ma ASAB can tai S = K Ia trung di€ém AB.

Lap luan tuong tu, ta cé SE L BC tai E va E 1a trung di€ém BC.

(SAB)N (ABC) = AB
Ta ¢0: 4 Trong (SAB): SK L AB tai K

Trong (ABC): HK L ABtai K

— [(SAB),(ABC)] = (SK,KH) = SKH (ASHK vudng tai H).
Ching minh tuong tu, ta ¢6: [(SBC),(ABC)| =SEH = SKH=SEH =«
— KSH = ESH=90° - @ = ASHK = ASHE (g-c-g) = SK = SE

7
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— ASKB = ASEB (ch-cgv) = BK=BE = AB=BC
Chitng minh tuong tu, ta c6: AB= AC = AB=BC=CA= AABC déu = AA'B'C’ du.
= S.ABC 1a hinh chép tam gidc déu ma SH 1L (ABC) tai H = hai dudng trung tuyén AE,CK clia

AABC cit nhau tai H.
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STLABCHhtaiT
Co: = A'T 12 hinh chiéu vudng géc cia SA’ 1én (A'B'C’)

A'N(A'B'Ch=A
= [SA,(A'B'C)] = (SA,A'T)=SAT=p

Dat AB=BC=CA=x(x>0—= A'B'=B'C'=C'A' =x.
batSH=y=ST=SH+HT=y+a.

Do AABC va AA'B'C’ 1a cic tam gidc déu c6 canh la x nén:

2 1 3 3
AE:A’F:CK:i AH = A/T__i_ﬂKH___i:x\/_
2 3 2 3 3 2 6
ST + +
Xét ASA'T: tanf= ~ = Y74 _ NE
AT xv3 X
’ V3
—— SH 2
Xét ASKH : tanSKH = tana = Y y ()
KH x\/_ X
fy 1 (y+a)f X

1
Vi tana = - tanﬁ nén tu (1), (2) =

3
Xét ASHA: SA=VSH?+ HA _W \/ﬁ
+3(y+a)?
Xét ASA'T: SA' = 5T2+A'T2‘\/J/+a)z ) W
2+3y x +3(y+a)2 2a
"3

Mat khéc, vi: SA = —SA’ nén tu (3), (4) ta co:
x2V/3 (Za) \/_
V3] 4

Dién tich tam gidac ABC: Sapc =

4 3
1 1 aadVv3 aVv3
Thé tich hinh chép S.ABC: V. =-.SH.S =—.—, =
1 p S.ABC 3 ABC 33 3 7
a*V3 _a*v3

Thé tich hinh ling tru ABC.A'B'C’: Vapc.apc = AA.Sapc = a. a

3
a3\/§+ a3 _ 10a3V3
27 3 27

Thé tich Cﬁa chi tlét méy V= VS.ABC + VABC.A'B’C’ =

Bai 6:

Trong mit phang yOz, vé AI L Oy tai = AI // Oz ma Oz L (xOy) = AI L (xOy)
= I 13 hinh chiéu vuong géc ctia A 1én mp xOy = 1(0;7;0)
= Al L IM = AAIM vuong tai I.

Tacé: TA=(0:0;2) = [A=2.

Xét AAIM : IM =vVAM?2 - AI? =/2,52-22=1,5
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)

N -‘Lz~

Trong mp xOy, ta c6: IM = 1,5 = trong mp xOy, M thudc dudng tron (C;) tdm 1(0;7), ban kinh

R=1,5¢c6pt: x>+ (y-7)?>=1,5% (1)

10
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Goi M(x1;y1;0), tit (1) = x5 + ()1 —7)* = 1,5

= ta c6 thé dit: x; = 1,5sinfy; y; =7+ 1,5co0sf; (11 € R) = M(1,5sint1;7 + 1,5c0s17;0)
Goi J 12 hinh chiéu cta B 1én mp (a):z—12=0= J(0;0;12)

ViBJ 1l (a)= BJ L JN=—= ABJN vuong tai J.

Cé: BJ=(0;0:1,2) = BJ = 1,2

Xét ABJN:JN =+v/BN2-BJ2=1/1,32-1,22=0,5

Trong mp (a), ta c6: JN = 0,5 = trong mp (a), N thudc ducng tron (C,) tam J(0;0), ban kinh
R=0,5copt: xz+y2 =0,5%(2)

Goi N(x2; y2;12), tlt (2) = x5 + y5 = 0,5

= ta c6 thé dit: x, = 0,5sinty; ¥2=0,5c0st, (2 € R) = N(0,5sinty;0,5c0s1,;12)

Ta c6: MN = (0,5sint, — 1,5sint;;0,5c08t — 1,5c0s17;12)

— MN? = (0,5sint, — 1,5sint;)? + (0,5c08 > — 1,5c0s ;)% + 122

293 ) . 293
= 7 —1,5(sinty.sinfy + costy.costy) = 7 —1,5cos(t; — 1)

Ta co:
1=cos(tj—t)=-1<—=-1,5<-1,5co0s(t; — ) <1,5
293
<~ 145< - 1,5cos(t] — ) < 148
< 145< MN? <148
< V145< MN <2V37
Tu do suy ra:

MN dat GTNN la 145 khicos(t) — ) =1t — thb =k2n (ke Z)

MN dat GTLN la 2v37khicos(tj—tb)=—-1<=t1—tr =n+k27 (ke 2)

11
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