SO GIAO DUC VA PAO TAO K1 THI CHON HQC SINH GIOI THANH PHO
HA NOI LOP 12 THPT NAM HQC 2023 - 2024

PE CHINH THUC Mon thi: TOAN
Ngay thi: 30 thang 9 nam 2023
Thoi gian 1am bai: 180 phut

Cau | (4,0 diém)

Cho ham sé y =2x°—3(2m-1)x*—12mx c6 do thi (C,,), véi m la tham s thuc.

1) Khi m =1, viét phuong trinh tiép tuyén cua dd thi ham sé biét tiép tuyén cat cac truc Ox, Oy
lan luot tai hai diém phan biét M va N sao cho ON = 240M.

2) Tim tat ca cac gia tri cia m dé (C,,) c6 hai diém cuc tri nam vé hai phia so véi truc hoanh.
Cau 11 (3,0 diém)

X+X2+X = y(«/y2+1+ y)
J2x* =3y +7 +x=2/3x-5+3

Giai hé phuong trinh , VoI X,y eR.
Cau 11 (3,0 diem)

Xét tap hop S gom tat cd cac bo sb (X y;z) V6i X Y,z la cic s6 nguyén duong
khang 16n hon 30.

1) Hoi c6 bao nhiéu bo s6 (x; y; z) thudc tap hop S théa man x+y+z=5?

2) Lay ngiu nhién mot bo s6 (a; b; ¢) tirtap hop S. Tinh xdc suat dé lay duoc bo s6 thoa man
a+b+c<30.
Cau IV (4,0 diém)

Cho hinh chép S.ABC c6 canh bén SA vuéng goc voi mat phang (ABC), biét SA=3 va tam
giac SBC la tam giac déu cd canh bang 4.

1) Tinh sb do ctia goc giira mat phang (SBC) va mat phang (ABC).

2) Cho diém 1 xéc dinh boi 21A+31B+41C =0. Xét mit phing (c) thay déi di qua trung
diém cua doan thing SI va cit céc tia SA, SB, SC lan luot tai cac diém M, N, P (v6i M, N, P

4 . 9 +16'
SM? SN? Sp?

khong tring véi S ). Tim gid tri nho nhat cia biéu thic T =

Cau V (4,0 giem)
Cho déy s (u,) xéc dinh bsi u, =1 va u,,, SO moi neN .

J1lu, +9+3

1) Chiing minh ddy s6 (u, ) 1a ddy s6 giam.

2) VV6i mi s6 nguyén duong n, dit S, =uZ+u’ +u’+..+u’ Tim lim S, .

n —>+owo
Cau VI (2,0 diem)
Xét a, b, ¢ 1a cac s6 thuc duong thoa man a+b=3(1-c). Tim gia trj I6n nhat cta bicu thirc

P =abc(a’+b’ +9c2).

Cén bg coi thi khéng gidi thich gi thém
Ho VA ten thi sinh: ......ovviee e, Sébadodanh: ....ooueiiii
Ho tén, chir ki can bo coi thi thir nhat: Ho tén, chir ki can bo coi thi thir hai:
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Cau Hwéng din cham Piém
Cho ham sé y =2x>-3(2m-1)x* -12mx ¢é d@é thi (C,,), véi m la tham sé thyc... 4,0
1) Véi m=1, tacd y=2x>-3x*—12x. Tap xéc dinh R. Taco f'(x)=6x"-6x-12. 0,25
Goi X, 1a hoanh do tiép diém. Do hai diém M, N phén biét, xét AOMN, ta dugc
ON ON 0,5
f'(X,)=——=24 hoac f'(x,)=———=-24.
________________________________ Uo)=om =24 Mose Flo)=oy =2 |
' 2 2 XO 3
THIL: f'(x))=24< 6% —6x,-12=24< X -X,—6=0& g 0,25
Xy =~
+) Vi x,=3,suyra y,=-9,taco PTTT: y=24x-81. | (; 5
+) Voi X, =-2,suyra y,=—4,taco PTTT: y =24x+44. ’
| TH2: f'(X,)=-24 < 6x; —6%, —12=-24 < X; — X, +2 =0 (phuong trinh vd nghi¢m). 05
(4 @iem) | KL: Hai tiép tuyén cAn tim la y = 24x—81 va y = 24x + 44, ’
Xx=-1
2) Taco y'=6x*—6(2m—-1)x—12m,suyra y'=0< x* —(2m—1)x—2m=0<:{ :
X=2m
4 0,5
Dé ham s co hai diém cyc tri thi m = —N
+)Voi x=—1,tacé y=6m+1. ] (; 5 -
+) Vé&i x=2m, tacd y=-8m’>-12m°. ’
Dé d6 thi ham s6 c6 hai diém cuc tri nam vé hai phia so vai truc hoanh thi
yep.yer <0 < —(8m® +12m? ) (6m+1) < 0 < 4m* (2m+3)(6m+1)>0 (*) 05
KL: Tap céc gia tri caa tham sé m thoa mén dé bai la (—oo; —gju(—%; +oo]\{0}. 0,5
x+\/x2+x:y(«/y2+1+y) (1)
Gidi hé phwong trinh 3,0
22X =3y? +7 +x=243x-5+3 (2)
X*+x>0 , .
L y2+120 2xX°=3y°+7>0
bieu kién = 5 0,25
1 2X2—3y2+720 ng
Gdiem) | | A N
Tu phuong trinh (1), do VT(1) duong nén y > 0.
PT(1) © x+VX* +x = y(\/y2 +1+ y) S XA+ X =y Yy + Y 0.5
Xéthamsé f(t)=t+Vt*+t,t>0.Taco f’(t)=1+ﬂ>o,w >0
24t% +t 0,5
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0,25
& (V2x* =3x+7 =(x+1) )+ 2(x-1-/3x=5) -
1 2 05
& (x*-5x+6 + =0. ’
( )[\/2x2—3x+7+x+1 X—1+\/3X—5]
THL x*~5x+6=0nén x=2,x=3.
1 2
TH2 : Banh gia dugc tir X >— nén >0 0,5
______________________________________________ VX =3x 7+ x+l Xoliydx-5
KL: Nghiém cta hé phwong trinh la (X;y) :(2;\/5) va (x;y) :(3;\/5). 0,5
Xét tap hop S gém tat cd cac by sé (X; y; 2) Véi x, y, z 14 cac s6 nguyén duong... 3,0
1) C6 6 bo sb thoa man dé bai la (1,2;2);(21;2);(2,2;1) 0,75
i va (1,1;3);(131);(3,11). 0,75
(3 diém) | 2) Khong gian mau c6 sé phan tir 1a 30° = 27000. 05
Do a+b+c<30 néntontai d eN* saocho a+b+c+d=30. | 0 5 -
Suy rasb bo (a; b; ¢) théa man dé bai la C3,. !
MR e A ey A O e
X&c suat can tim bang Co 0,5
27000
Cho hinh chép S.ABC c6 cgnh bén SA vudng géc véi mgt phang (ABC) va SA=3... 4,0
1) Goi H Ia trung diém BC , tacé SH L BC,AH LBC. | g 0.5
Suy ra goc giita (SBC) va (ABC) la SHA 0,5
Vi ASBC déu, c6 canh bing 4 nén SH = 2+/3.
Taco Sin@:%:i:£:@:60°, 05
SH 23 2 4 ,
Vay ((SBC), (ABC)) 60" :
. 2 3 4 A S 2, 2
2) Dat —=x,—=Yy, —=12 Vai X,Y,z>0. Goi O 1a trung di€ém cua doan thang SI.
v SM SN SP
2 B
(4diém) | Ta 6 2TA+31B + 4TC = 0 <> 1850 = 25A+ 356 + 45C =2~ SM +32 5N +4C 5p
SM SN SP 0,5
<1850 =3xSM' +4ySN +42SP.
Vi bén diém M, N, P, O dong phing va cac vecto SM, SN, SP khong ddng phing nén
3+4y+4z=18.
Khido T = =X"+y+z
B T >
2 2 2 2
D0T=(X +y*+1 )(3 +4°+4 )2(3x+4y+4z) 05
______ I s . . S N
4 9 16 _ 324
Suyra T =
Y SM? SN? SP? 41 0,5
Vay GTNN cua T bang 324 khi _>4 VY = 2 :7—2- 0,5
41 41 41 41
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6u

Cho ddy sé (U, ) xdc dinh bgi u, =1 va u_, =———"—— vgimgi ne N"...

y ( ) ! 1 1 \/m+3 4.0
1) Chang minh day s6 (u, ) 1a day sé dwong: 05
C6 u, =1. Gia s u_ >0 ding dén n=k voi k >1. ’

6u .
Khi dé u,,, =—=——=-—>0. Theo nguyén Iy quy nap, suy ra (u, ) la day s6 duong.

K+l \/m+3 guyen ly quy nap, suy ( ) y g 0,5
"""""""""""""" 6U, e
Xét u,,, —U, =——=L———u,. Nhan xét duoc 1lu, +9+3>6, Vne N,

' Ju +9+3 05
o ew N
Suyra ———=——-U,<0nénu,, —u, <0,VneN". Vaydayso (u,) laday so giam.

' e T ; y day so (u,) laday so g 0,5
(4 diém) 6u, (\11u,+9-3) 6({11u, +9-3)
2) Taco u,,, = = . 0,5
11, 11
., 396
Suyrallu , = 6(Jllun +9 —3) = :E( a—U) 0,5
e 2 , . 396, . 3% 3% |
Nén S, =u; +U; +U; +...+U; =1+ 121(u1 U, +U, —Ug+---+U, un)—1+ ] 121un 0.5
VoI N2 2,
Ta c6 ddy sb (u,) 1a day sé giam va bi chan dudi boi 0 nén ton tai gisi han.
Goi lim u, =a, chirng minh dugc a=0. 0.25
Dods lim s =1+20 _ 47, 0,25

n—>-o 121 11
Tim GTLN cia P = abc(a2 +b? +9c2). 2,0
Pt z=3c, tadwoc a+b+z=3va 3P:abz(a2+b2+zz).

0,25
Taco 3P =abz(a’ +b’+2°) =abz(a’ +b* ) + abz’ :%Z.Zab[(a+b)2 —2ab}+ab23.
""""" ath) (atb)f , 1. o, €@ |
Slz( ) +( ) 23:3(3—t)t4+¥-Véit:a+b.
2 4 4 8 4 025
Do vai trd a, b, z nhu nhau nén khong mat tinh tong quat, gia sir z=min{a,b, z}. ’
VI |Dodozslnénatb=2hayt=2
(2 diém) , t?(3-t)°
Xét ham so f(t)z%(?;—t)t“+% Vai t>2.
t?(3-t)’ 0,5
Taco f(t)_3:%(3—t)t4+¥_3:—§(t—2)z[t(t—l)(t—2)+2}so, Vt>2.
Vay f(t)<3, vt>2
Suy ra max f(t)=3 khit=2. 05
Do d6 GTLN cua biéu thic P bang 1 khi a=b=z=1 (hay a=b=1; c:%). 0,5

Cha y: Hoc sinh lam theo cach khéc nhwng ding van cho diém toi da.

Piém thanh phan chi tiét d@én 0,25. Giam khdao khéng diroc 1am tron tong diém.
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