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TRUONG THPT NGUYEN XUAN ON Nim hoc 2022- 2023
Thoi gian 1am bai: 150 phut, khdng ké thoi gian giao de.

PE 61
Cau 1. (6 diém)

a) Giai phuong trinh \/1++/1-x* = x(l+ 21— x? )

2021 2020 __ ,,4042 2022

X + Xy Yy +Vy
7y —13x+8= 2y“g/x(3y2 ~3x2+1)

b) Giai hé phuong trinh:

Cau 2. (4,0 diém)
a) Cho da giac déu 21 dinh. Goi Q 1a tap tat ca cac tam giac ¢6 3 dinh 1a 3 trong 21 dinh cua da giac déu
nay. Chon ngau nhién mot tam giéc thudc tap Q. Tinh xac suat dé tam giac duoc chon la tam giac nhon.

x* +mx—1

2

b)Chang minh rang véi moi m=2 hamsé  f(x) =
X +2X+3

c6 dang 4 cyc tri.

Cau 3. (5,0 diém)

a) Cho hinh chép S.ABCD c6 day ABCD la hinh thoi, ABC =60°. Canh SA:a—\Z/§ va vudng goc vai

day. Goc giira hai mat phang (SAB) va (SCD) bang 45°. Tinh theo a thé tich khéi chép S.ABCD.
b) Cho tam giac déu ABC c6 canh bang 2. Trén duong thang d di qua A va vudng goc voi mat phang
(ABC) lay diém M saocho AM =x,(x>0).Goi E, F lan luot I hinh chiéu vudng géc ciia C 1én AB

, MB. Puong thiang qua hai diém E va F cit d tai N . Xéac dinh x dé khdi tr dien BCMN c6 thé tich
nho nhét.

Cau 4.(3 diém)

Trong mat phang (P) cho goc xOy =90° vatia Oz théa man xOz =30°; zOy =60°. Trén tia Oz lay
diém 1 sao cho Ol =2a. Trén duong thang d di qua O va vudng goc véi (P) lay diém S sao cho
OS =a. Mt phang (Q) thay doi di qua SI va cat cac tia Ox,Oy lan luot tai A, B (A khac O va B
khéc O).

a) Tinh goc giita (P) va (Q) khi 1 1a trung diém cua AB.

b) Tim gié tri nho nhét cua thé tich khdi chop S.OAB.
Cau 5. (2 diém)
Giam db¢ mot rap chiéu phim dang phan van trong viée xac dinh muac gié vé xem phim tai rap cua 6ng. Theo
nhitng ghi chép caa minh, dng ta xac dinh duoc rang: néu gia vé xem phim 1a 70 ngan ddng/ngudi thi trung
binh c6 1000 nguoi dén xem. Nhung néu ting thém mdi 5 ngan/ngudi (hay vé?) thi sé mat 100 khach
hang hodc giam di mdi 5 ngan/ngudi (Vé)thi s& c6 thém 100 khéch hang trong sé trung binh. Biét rang,
trung binh, mdi khach hang con dem lai 10 ngan ddng loi nhuan cho rap trong cac dich vy di kém. Hay
gilip Giam dbc rap phim nay xac dinh xem can tinh gia vé 1a bao nhiéu dé rap phim c6 thu nhap Ién nhat.



Céau 1:

DAP AN

(4 diém)
1) Giai phuong trinh y1++1—x% = x(1+ 21— )

Léi giai
Xét 141 = x(1+21- ) (1).

\ —x*>
biéu kién: 1=x _0<:>O£xsl.
x>0

Khi 06, (1) &1+ V1-x° =X (L+ 21 )2 S 13- =X (L 41 +4(1-x7)).

ue[0;1]
bit u=+v1-x*> =<u?=1-x?. Khi d6 ta co:
x> =1-u®

1+u=(1-u?)(1+4u+4u*)
= (1-u)(L+u)(2u+1)° —(1+u)=0
= (1+u)[ (2u+1)" (1-u)-1]|=0

(u=-1¢[0;1]

u=0
u+l=0 \/5

RG]

L 2

[ Khi U=0 thi V1-x* =0 x=+1.

u ﬁ \/l—xzzgcmz:%@x:i1

JKhi 2 thi 7

e A aeh ; 1 x
Doi chiéu dieu kiéntacod x=1,x = > thoa man.

Vay phuong trinh c6 tap nghiém S = {%;1} :

2021

2020 4042 2022
X2 4 xy % =

y 2 +y
7y* —13x+8= 2y“g»/x(3y2 ~3x2+1)

2) Giai hé phuong trinh: {

Léi giai

2021 2020 __ ,,4042 2022

X7+ Xy y +y



+ Néu y =0= x=0 khdng la nghiém cua hé.

2021
+ Néu y # 0 ta dugc phuong trinh [EJ _,_ﬁ _ y2021 1y,
y y

bat f (t)=t**+t= f'(t)=2021t**+1>0.

f'(t)>0
Taco f(xj :>5=y:>x:y2:>x>0.
y

Mt

y

Thay y? =X vao phuong trinh 7y* —13x+8=2y* g/x(3y2 —3x° +1) ta duoc

7x* —13x+8 = 2x213/x(3x —3x° +1) .

+ X =0Kkhdng la nhiém cua phuong trinh

: . 1 / 1
+ X #0chiaca 2 vé cho x*ta c6 phuong trinh 7—13—+§2=2x3 §—3+—2
X X X X

bat t= 1 (t>0) ta co phuong trinh:
X

7t-13t° +8t° =233t~ 3+1% < (2t-1) +2(2t-1) =t? +3t -3+ 233t -3+t
bat g(u)=u’+2u=g'(u)=3u*+2>0.

g'(u)>0
g(2t-1)= 1 (3 +3t-3

Taco <8t —12t° +6t—1=t>+3t-3<=8t>-13t*+3t+2=0

):>2t—1:\3/t2 +3t-3

t=1
& (t-1)(8*-5t-2)=0c (- 5489
16
tzs_@(loai)
L 16
+t=1taduoc Xx=1khido y=+1
5+/89 —5++/89

+t=

5 V89 | g x= 37 YB9 i 45 y -t
16 4 2

Vay h¢ phuong trinh c6 4 nghiém la

(%y)=(L1),(xy)=(L-1),(x y)[5+4x/@; \/5;\/@} () ESZ@;@]




X2 +mx—1

Cau 2. Chang minh rang véi moi m#2 hamsé  f(x) = c6 dung 4 cuc tri.

x> +2x+3
Loi giai
. 3 X? +mx—1 ,9(x).9'(x)
Céchl.bit g(X)= ——— = Sy =77
at g(x) ST ind 9| =y 90

S6 diém cyc tri ciia ham s6 y =|g(x)| la s6 nghiém cua phuong trinh: g(x).g'(x) =0.
Xét g(x) =0 x> +mx—1=0.

Tathay ac=-1<0,Vm=> g(x) =0 ludn cé 2 nghiém boi I& (1).

Xét g'(x)=0.

S (2x+m)(X° +2x+3) = (2x+2)(X* +mx—1) =0 < (2—m)x* +8x+3m+2=0

m=2

A‘=16—(2—m)(3m+2):3m2—4m+12:3(m—§)2+%>0

nén g'(x) =0ciing c6 2 nghiém bai l¢ (2).

‘ ‘ e ok o X EMX=D 1 .
Tur (1) va (2) ta cé ham so y= |————| ¢6 dung 4 diém cuc tri (DPCM)
X°+2X+3
. 3 X2 +mx—1 ,9(x).9'(x)
Cach2.bat g(X)= ———= y=g(X)| =y =—"-"".
it 9= o 3= Y=l90[ =y 90

S6 diém cyc trj cua ham s6 y =|g(x)| la s6 nghiém cta phuong trinh: g(x).g'(x) =0

Xét g(x) =0 x> +mx—1=0.

Tathay ac=-1<0,Vm=> g(x) =0luén c6 2 nghiém boi Ié (1).

Nhan xét: g'(x) ciing bac 2, néu g'(x) khong d6i dau thi g(x)=0 chi c6 téi da 1 nghiém. (loai)
Do d6: g'(x) phai doi dau, tic 1a g'(X)phai c6 2 nghiém phan biét.

Vay ham s6 1udn ¢ ding 4 cuc tri.

Cau 3

(5.04) | @ (2,0 diém).Cho hinh chép S.ABCD ¢ ddy ABCD la hinh thoi, ABC =60°.

Canh SA= # va vudng goc véi ddy. Géc gia hai mat phing(SAB) va

(SCD) bang 45°. Tinh theo a thé tich khéi chép S.ABCD .




0,25

Giao tuyén ciia 2 mat phing (SAB) va (SCD)la duong thing d di qua Svasong | 920
song voi AB va CD

SAL AB=SALld

Tam gidc ABC c6 AB=BC va ABC =60° 0,5
= AC = BC = AD = ASAC = ASAD (c-g-¢) = SC = SD = ASCD can tai S . Goi

M 1a trung diém caa CD suyra SM L.CD, ma d//CD suyra SM Ld .

ViSALd va SM Ld nén ((SAB),(SCD))=ASM =45°,

SAL(ABCD)=>SAL AM = ASAM vuong can tai A 0,5
— AM =%:>AB=BC=AC=a

3 0,5
Vay, V =1SAS, = SABABC.sin60° = 1a¥8 o sincor =2
3 3 3 2 4

b) (3,0 diém).Cho tam giac déu ABC c6 canh bang 2. Trén duong thang d di qua

A vavudng goc véi mat phang (ABC) lay diém M sao cho AM =X, (x> 0). Goi

E, F lan luot 12 hinh chiéu vudng gdc ciia C 1én AB, MB. Puong thang qua hai
diém E va F cit d tai N . Xac dinh x dé khdi tar dién BCMN ¢ thé tich nho nhat.

M
0,25
F




Tacéd MA L (ABC) = MA L EC, két hop EC L AB = EC L MB

0,25

MB L FC 05
= MB 1L EF. ’
MB L EC
0,5
Ta c6 ANAE e~ ABAM = M = E = AM.AN = AE.BA=2.
BA AM
0,5
2
Voo = = Sypoc (AM + AN) = 1. 2 \@.(AM + AN)zﬁ.\/AM.AN _ 206
3 3 4 3 3
0,5
Vo =¥@ AM = AN.
0,5
Vay minVye, =¥ khi AM = AN =+/2 hay x=+/2.
Cau 2a | Cho da gidc déu 21 dinh. Goi 2 12 tdp tdt cd cdc tam gidc cé 3 dinh 1a 3 trong
(2,0d) | 21 ginh ciia da gidc déu ndy. Chen ngdu nhién mét tam giac thugc tdp £2. Tinh
X&C sudt dé tam gidc dwoc chon 13 tam giac nhen.
S6 phan tir cua khong gian mau n(Q)=C;, 0,25
+ Tinh s6 tam giac ti c6 3 dinh 1a 3 trong 21 dinh cua da giac.
Xétdinh A . Ta dém s6 tam giac ti nhan A lam dinh ctia goc nhon (véi A la 0,5
mot trong cac dinh cua da giac).
Goi d 1a duong thang di qua A, vatdm O ctia duong tron ngoai tiép da giac déu.
Ta thay: Tam gi4c t0 nhan A, lam dinh cua goc nhon thi hai dinh con lai phai cung
phia so vai d.
S6 céch chon 2 dinh cuing phia véi d 1a 2CJ, va ¢6 21 cach chon dinh A suy ra so
tam giac t la 2.21Cf. 05

Do mdi tam giac t c6 hai goc nhon nén sb tam giac tu duge dém Iap 2 lan. Do d6
s6 tam gidc tu la: 21C2.




+ Tinh s6 tam giac vudng c6 3 dinh 1a 3 trong 21 dinh cua da giac.
Canh huyén cta tam giac vudng la dudng kinh cua dudng tron ngoai tiép da giac 0,5
déu. Ma da giac déu c6 Ié dinh nén khong ton tai hai dinh cua da giac d6i xing
nhau qua O. Vay sb tam giac vudng 1a 0.

S6 tam giac nhon la: C —21.C° .
0,25

Cau 4

biat OA=x,0B=y(x,y>0).

1) Khi | 1a trung diém cua AB suy ra AB=2Al =2Bl =20l =4a nén OAI =30°,
OBl =60°. Khi d6 x =2a+/3,y =2a nén néu goi E la chan duong vudng goc ha tir O xubng AB
ta co goc gira (P),(Q) bang goc SEO.

OAOB

Lai c6 OE = =a+/3 suyra tanSEO =2 = L _ sE0=30°,
OE .3

2)  M,N lan luot 1a hinh chiéu cua I1én Ox,0y suy ra OM =a+/3,0N =a va do do

a:onm:ﬁ&uicﬁ. Vi  AI,B thing hang nén ta ¢
X y

a—\E+E =1>2a ﬁ & Xy > 4+/3a2 va du bing xay ra khi 23

X Yy Xy y=2a

3 3

Suy ra Vg o,s =%axy > Zfa . Vay thé tich khéi chop S.OAB nho nhit V., = 2\/3§a .




Cau 5.Loi giai
Goi gid vé sau khi diéu chinh 1a 70+5x (ngan dong), diéu kién (x >-14).
(véi |x| 1a s lugt diéu chinh tang (x > 0) hogc giam (x <0) 5 ngan ddng trén mot vé)

S6 khach trung binh téi rap sau khi diéu chinh gia vé 1a:1000—100x .

Téng thu nhap sau khi diéu chinh gia vé:
f (x) = (70+5x+10)(1000—100x) = (80 +5x ) (1000 —100x ) = ~500x — 3000 + 80000 .

f'(x)=-1000x—3000; f'(x)=0 <> ~1000x-3000=0 < x = -3.

Bang bién thién:

X | —14 —3 +a0
f'(x) + 0 -

\ S(=3)
£ ()

Tir bang bién thién suy ra max f(x)=f(-3).

(~L41+e0
Vay gia vé can ap dung 1a: 70+5x = 70+5(-3) =55 ngan dong.
Cach danh gia dung bdt Cosi:
f (x)=(70+5x+10)(1000-100x) = (80+5x)(1000—100x )

[16+x+10—x

2
=500(16+ X) (10— x) <500 j =500.13"

= max_f(x)=84.500 < x=-3

(—14;+0)
Loi giai caa PB2:
Goi z la gia vé sau diéu chinh.
Suy ra s6 khach dén xem sau khi diéu chinh gia vé 1a 1000 + 20(70 — z) = 2400 — 20z .
Téng thu nhap sau khi didu chinh vé 1a (2 + 10)(2400 — 202) = —20z° + 2200z + 24000
Xét f(x) = —202” 4 2200z + 24000. Vi f(x) la tam thic bac hai c6 hé sb cao nhat am nén
taco f(z) datgi tri lon nhat khi z = 55.

Viy gia vé sau diéu chinh 12 55 ngan dong thi thu nhap s& Ién nhat.



