SO GD& PT NGHE AN PE KSCL PQI TUYEN HQC SINH GIOI TiNH LOP 12
TRUONG THPT NGUYEN XUAN ON NAM HOQC 2022-2023

Thoi gian: 150 phut
Cau 1 (7,0 diém).
a) Cho ham s y = x° —(2m —l)x2 +(2—m)x+3m—4 (m 1a tham sd). Tim m dé ham s6
dong bién trén [—l; +oo) .
xy(xy =1 +x°y* =x" +2x" +2x+1(1)

X2+ px* Y +2)+ (X y+DVx +4x+6=-3(2)

b) Giai hé phuong trinh sau: {

Ciu 2 (4,0 diém).

a) Lop 12A1 c6 2n+3 hoc sinh (n nguyén duong), gém Ha, Manh, Kh6i va 2n hoc sinh khac.
Xép tiy ¥ 2n+3 hoc sinh trén ngdi vao mét diy ghé duoc danh sé tir 1 dén 2n+3, mbi hoc sinh ngdi mot
ghé. Gia st Ha, Manh, Khoi duoc se"lp xép ngf”)i vao cac ghé duge danh sd 1an luot 1a X,y,Z va goi p la xac

A A ’ A \ A A A A <A 12 3 A . , r r
suat dé x, y,z theo thir ty 1ap thanh mot cap s6 cong. Bict p = 575 tim s0 hoc sinh cua 16p do.

b) Cho ham sé y = f(x) c6 dao ham lién tuc trén R va bang xét ddu dao ham

X —0 -2 2 +w

S'(x) - 0 + 0 -

Ham s6 y =3 f(—x" +4x* —6) +2x° —3x* —12x” ¢ t4t ca bao nhiéu diém cyc dai?

Céu 3 (1,5 diém).

Mot cong ty bt dong san c6 50 can ho cho thué. Biét ring néu cho thué mdi can ho véi gia 2000.000
d6ng mdi thang thi moi cin ho déu c6 ngudi thué va ctr mdi lan ting gia cho thué mdi can ho 100.000
d6ng mdi thang thi ¢6 thé 2 cin ho bi bo tréng. Mudn ¢ thu nhap cao nhit, cong ty d6 phai cho thué
v6i gia moi cin ho 1a bao nhiéu?

Ciu 4 (6,0 diém).

a. Cho ling tru ABC.A'B'C’. Goi H, K, lan luot 14 hinh chiéu vudéng goc ciia A' 1én hai canh
bén BB', CC". I 13 hinh chiéu vuong goc cua C' 1én BB'. Biét A'H = 2\/5 ,A'K =1, Cl1=3, M la trung
diém B'C', (A'AM) va (B'MA) vudng goc voi (ABC), duong trung tuyén ké tir A cua tam giaces ABC
c6 do dai bang \/5 . Tinh goc gitta (ABC) va (A'HK) va thé tich ctia khéi lang tru di cho.

b. Cho hinh chép S. ABCD c6 day la hinh binh hanh, mit phang (P) thay di cit SA, SB, SC,
S4 SB SC SD

+—t—+
SA' SB' SC' SD'
khdi chop S. A'B'C'D' nho nhat? Lén nhat?
Cau 5 (1,5 diém). Cho cac s6 thuc duong a, b, c. Tim gia tri nho nhét cta biéu thirc
4 4 3
M= 3a’ +3b +25¢3‘ +2‘
(a +b+ c)

SD lan luot tai A', B', C', D' théa mén =8. X4c dinh vi tri cua (P) dé thé tich

Hovatenthi sinh............cooei i viiiis i e S6 bdo danh..........ccoooue.....

Luwu y: Hoc sinh khong dwoc phép sww dung mady tinh bo tui.
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1a

+) Ta co:

y'=3x2=2Q2m-Dx+2-m,Vx R

+) Ham s6 dong bién trén [—1;+oo) khi va chi khi y'>0 v6i moi x € [—l; +oo) va
y'=0 tai hitu han diém.

+) Vi y' 1a mot tam thire bac hai cé A'=(2m—1)* —3Q2-m)=4m* -m -5
*THL: A'<0 hay —1<m S% thi y'>0,Vx € R nén thoa man yéu ciu

*TH2: A'>0 thi y'=0 c6 2 nghiém phan biét x;, x, khi d6 ¢¢ y'>0 voi moi

Xe [—1;+oo) thi X <x, < —1 hay m thoa man:

A>0 dm* —m—-5>0
(x, +D(x, +1)20 <= 3m+3=0 : VO nghi¢m
x +1+x,+1<0 dm+4<0

+) Vay —ISmS%

1b

+H ()< xy[(xy—l)2 +xy]= x+D(x*+x+) o xy|[ (xy)2 —-xy+1]= (x+D(x>+x+1)
< xy[ (xy)2 —-xy+1]= (x+D[(x+1)> =(x+1)+1]
S () = ()’ + () =(x+1D)’ —(x+1)° + (x+1) (¥)

+) Xét ham s6 f(t)=1>—1>+1, ta c6 f'(t) =3t —2¢+1>0,V¢ € R nén ham f(t) dong

bién trén R. Do d6 (*) < f(xy) = f(x+1) < xy = x+1

+) Thay xy=x+1 vao phuong trinh (2) ta c6 phuong trinh:

2+ (x+ D+ 17 +2 + (x+ 1+ D +4x+6+3=0

o 2t (xr DV? +2x 43 + (x+ 2V +4x+64+3=0

o xrDEE +2x 43+ 1)+ (x4 )W +4x 16 +1)=0
& @D 24D = (x- ([ —27 + 241D (3)

) Xét ham s6 g(t) = (N +2 +1), tacd g (t) =V +2+14———>0,Vte R nén

V2 +2
ham g(t) dong bién trén R. Do d6

(3)<:>g(x+1)=g(—x—2)<:>X+1=—x—2<:>x=_7:>y=%

Vay h¢ phuong trinh c6 mot nghiém (x;y) la (_73;%)




2a

S6 phan tir khong gian mau 14 s6 cach xép (2n+3) hoc sinh vao ghé. Khi d6

n(Q) = (2n +3)!.

Goi T 13 bién cb: “Ha, Manh, Khdi duoc sép xép ngéi vao cac ghé dugc danh s 1an
x+z,,

luot 1a x,y,z saocho y=

Suy ra x+z chia hét cho 2. Khi d6, bai toan trg thanh: xép Ha va Khéi vao 2 chd x
X+z

va z thoa man tong x +z 14 s6 chin (khi d6 y = 1a duy nhit nén sé& c6 duy nhat

mot cach xép cho Manh. Ta c6 2 trudng hop sau:

Trwong hop 1: x,z cung lé.

Do tir 1 d&én 2n+3 ¢b n+2 sb 1é, nén trudng hop nay co A:”.(Zn)! cach xép.
Truong hop 2: x,z cung chan.

Do tir 1 d&én 2n+3 ¢6 n+1 s6 chin, nén truong hop nay co Afﬂ.(Zn)! cach xép.

Khi d6 s6 phén tir cia bién ¢ T 1a: n(T)=(4;,, + 4;,,).(2n)!.

n+2

n(T) (A3+2+A5+1)(2n)‘_ 12

Theo baira taco: p = = = *),
T (2n+3)! 575 (
1 2 1
Ta co: (*)<:> (n+ )(n+ )+n(n+ ) = 12 = nt2tn = 12 (don+1>0
(2n+1)(2n+2)(2n+3) 575 2(2n+1)(2n+3) 575

).

n=11 (thoa man)
< 48n* —479n-539=0 < 49

”:_& (loai)

Vay n=11 thoa man yéu cau d& bai.

2b

Cé ' =—(12x° = 24x).f'(—x" +4x*> —6) +12x° —12x° — 24x
=—12x(x" =2).f'(=x" +4x> = 6) + 12x(x" - x* - 2)

= —12x(x* —2).( fi(=x* +4x* =6)—(x" + 1)) .

x=0
Khidé y'=04 fi(—x* +4x* —6)— (x> +1)=0
xX-2=0
x=0
< x=i\/§

fI(=x"+4x* —6)=x"+1
Tacd —x* +4x" —6=—(x>-2)"-2<-2, VxeR.
Dodé f'(-x*+4x*-6)< f'(-2)=0, VxeR.

Ma x> +1>1, VxeR.




Do d@6 phuong trinh f'(—x* +4x” —6) = x* +1 v nghiém.

Ham s y =3 f(—x"* +4x* —6) +2x° —3x* —12x” c6 bang xét diu dao ham
nhu sau

—o0 —\/5 0 \/E +0o0

3! | - 0 + 0 = 0 4+

Vay ham sé y =3 f(—x* +4x*> —6) +2x° —3x* —12x" ¢6 1 diém cuc dai.

+) S6 cin ho cho thué mdi thang ing véi sb tién cho thué;
50— m(x—2000.000) x = 2.000.000 thi s6 can h¢ duoc thué 1a50.
+) Néu s tién cho thué ting 1én 13 x =2.100.000 thi c6 2 cin ho dé trong, nghia 1a co
48 nguoi thué. Ta co:
50— m(2.100.000 —2.000.000) = 48 <> m = L
50000

+) Goi x 1 gia cho thué thyc t€ ctia mdi can ho, (x — ddng; x >2000.000 dong ).

So can ho cho thué dugc tng véi gia cho thué:

50— —(x~2000000) = ——
50000 50.0

00 x+90,(1).

+) Goi F (x) la ham lgi nhuén thu dugc khi cho thué cac can ho, ( F (x) : déng).
Tacod F(x)= (

+) Bai toén tré thanh tim gid trj 16n nhét cia F(x)=

- x+90 |x=-— ! x> +90x .
50.000 50.000

x> +90x voi diéu kién

"~ 50.000
x2>2000.000.
F'(x)z— I x+90.
25.000
F'(x):0<:>— x+90=0< x=2.250.000.
/25.000
Ta lap bang bién thién:
X 2000.000 2.250.000 +aC
F(x) T 0 -

Suy ra F(x) dat gi tri 16n nhat khi x =2.250.000.
+)Vay cong ty phai cho thué voi gia 2.250.000 dong mdi can ho thi duoc 14i 16n nhat.




Ta co:

*Ké AE L BB'; AF 1. CC'

— HM ||= A'H,AF |= A'K

= AE =2-/2,AF =1

« AE L A44'(Do BB'//AA")
AF 1 A4'(Do CC'/ /AA")

AF 1| AA'hayEF L BB EF = C'I =3. Goi N trung diém BC thi MN//=AA",

P=MNANEF, P trung diém EF.

— AA' L (AEF) chtra EF nén

*AAEF c¢6 AE>+AF>=EF? nén vudng tai A, APLMN, AP =%

* DoMN L (ABF) | (A'HK)

AM 1 (ABC) (do (AMB'), (A'AM) cung vudng géc (ABC)) — Goc gitra
(A'HK) va (ABC) 1a goc AMN (AM L AN)
1 1

+ —> AM =3

Xét AAMN vuodng tai A c6 duong cao AP: 5= > >
AP=  AM~® AN

o | w

SinPMA = j—M =% % — NMA =30° hay goc giita (A'HK) va (ABC) bing 30

* Hinh chiéu vuéng goc ctia AABC 1én (AEF) 1a AAEF nén ta co:
dt(AAEF)=dt(AABC).cos AMN :%.AE.AF:dt(AABC). cos 30°

1
5.2\/5.1 2\/3 2\/6
3 3

= dt(AABC) 5= Visenpc = AM.A(A4BC) =32 =26

2

4.b

+) Dat ﬂzx S—Bzy £=Z S—th(x v,2z,t €[1;+00)

. SA' ’SB' ’SC' ,SD' 9 9 9 9
+) O 1a giao diém ctua AC va BD, O' 1a giao diém ctia SO va (P), khi d6 A", O, C'
thang hang va B', C', O' thang hang
S4 SC SO SB SD SO . . SO .
—Ft—=2—,—+—=2——, ma x+ty+z+t=8 nén —— =2 hay O' 1a trung
S4' SC' S0 SB' SD' SO SO'
diém ctia SO.Do d6 x+z=4, y+t=4
+) Vi 1a thé tich ctia S.A'B'C'D', V la thé tich S.ABCD, ta co:
i _V(SABC) v(ES4ADC)_ 1 11 4

V" V(SABC)  V(SADC) x(d—x) 'y 4- y) T x(4—x)y(4—y)




xX+4-x +4-
) =4, y(4-p) (T2 =4

+) Ap dung BDT C6 si ta co x(4—x)<( 5

1 1 L . )
Do d6 % > 3 =V 2 3 V', dau bang xay ra khi x=y=z=t=2 hay (P) qua trung diém SO
va song song vdi (ABCD).
X, V,Z,t 2L, x+z=y+t=4=>x,y,z,t €[1;3]

+) Vi
=>x(4-x)=x-D@B-x)+323;y(4-y)=3

nén % < % =V < %V , ddu = x4y ra khi x,y,z,t thuoc {1;3} hay (P) chira 1 canh ciia

hinh chop S.ABCD va qua O'.

- Ap dung BPT Cauchy ta c6: 2a* + (a4 + 1) >2a* +2a* > 4a’ hay 3a* +1>44’. Dau
dang thirc xay ra <> a =1
- Twong tu 3b* +1>4b* Dau dang thirc xay ra < b =1

4a’ +4b’ +25¢°

Vay:M >
Y (a+b+c)3

(a—b)z(a+b)202>3(a+b)(a2—ab+b2)23ab(a+b)
Tacd X
:>3(a3+b3)23ab(a+b):>4(a3+b3)2(a+b)

Dau dang thirc xay ra <> a=b

3 3 3
a+b) +25¢° } ’
VS (ad) IS R 1 L e
(a+b+c) a+b+c a+b+c a+b+c a+b+c

it 1= —— (0<t<1). Xéthamsd f(1)=(1-1) +25¢ (0<r<1)
, , tzée(O;l)
Ta co: f’(t)=—3[(1—t) ~(5¢) }:—3(—24:2—2”1), f()=0e )|
t:—E(O;l)
4
Bang bién thién
t -0 0 % 1 +oo
FORNNY - 0+ N\
)
25
36

1 25 25 ) 2
Vay minf(t) = f| — |=— hay Min M=— khi a=b=1c==.
W o f{J 36 36 5




