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x—|1+< | Jy=-3-2
o

x? =y =11-2,/(x+5)(y +2)

Cau 1.(3,5d) Giai hé phuong trinh : (x,yeR)

Cau 2. (2,0d) Cho tap hop A={1;2;3;4...;100} . Goi S la tap hop gom tat ca cac tap con cia A,

mdi tap con nay gém 3 phan tir cia Ava c6 tong bang 91. Chon ngiu nhién mot phan tircia S .
Xa&c suit chon dugc phan tir c6 3 sb 1ap thanh cép sb nhan.

Céu 3.
a. (3d) C6 bao nhiéu gia tri nguyén ctia tham s6 m dé hams6 y = x* +(m-2)x® —(m2 —4) x* +1 dat

cuc tiéu tai x=07
b. (2,5d) Biét do thi ham s6 y =x* +ax® +bx+c c6 hai diém cuc trj M (X;y;),N(X,;y,) théa man

X (Y= Y,)=Y:(% —X, ). Gia tri nho nhat cua biéu thirc P =abc+2ab+3c

Céau 4.

a. (3d) Cho hinh chép S.ABC c6 day ABC 1a tam giac déu canh a, khoang cach tir diém A dén mit

phing (SBC) Ia % khoang céch gitra SA va BC 1a 2 515

phang (ABC) nam trong tam giac ABC, tinh thé tich khéi chop S.ABC.
b. (2d) Cho hinh chép S.ABCD co6 day ABCD la hinh thang vuéng tai A va B, AD =2AB =2BC,

CD =2a+/2.. Hinh chiéu vudng géc ciia S trén mit day 1a trung diém M ciia canh CD . Tinh khoang
cach tir trong tam G cua tam giac SAD dén mat phing (SBM ) .

. Biét hinh chiéu cua S lén mat

C. (2d@) Cho hinh hop chtt nhat ABCD.A'B'C'D' c6 day ABCD Ia hinh vuéng, AB=1 va
AA'=a (a>0).Khi a thay doi, tim gia tri I6n nhat ciia goc tao béi duong thang B'D va mat phang

(BDC").

Cau 5. (2d) Cho cac s6 thuc duong X, y,z théa min diéu kién X > y; X>z; X* +9yz < xz +9xy .

T‘|mgiétrinhénhétcﬁabiéuthﬁcstgy_x+2y+x+2y+z+22+x_
\/ y X+y  y+Z X+z
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Cau 1.(3,5d) Giai hé phuong trinh : _( X (x,yeR)
x? —\Jy =11-2,/(x+5)(y +2)

Loi giai :
x#0 0
biéu kién: {y>0 @{y_ .
0=x>-5
(x+5)(y+2)=0

Tir phwong trinh thir nhat trong hé ta bién ddi c6 dugc phuong trinh :

X=-2

X —(x+2)\Jy ==3x -2 & (x+2){fy = (x+1)(x+2) & (x+2)(x+1-4fy)=0 & I

y=x+1
Vi y>0=x+1>0< x>-1. Két hop véi diéu kiénta cd :0=x>—1.

® Vi x=-2 thay vao phuong trinh thtr hai trong hé ta thu dugc phuong trinh :
4-Jy=11-23(y+2) < 2/3(y+2) = Jy +7

=12(y+2)=y-14y +49 = 14,Jy =11y - 25

y>§ y>§ 625
<471 <471 Sy=—1r!.
121

196y =121y? —~550y + 625  |121y? — 746y +625=0

®Voi W =X +1 thay vao phuong trinh thir hai trong h¢ ta thu dugc phuong trinh:

X2 =X —12+2,[(x+5)(x? + 2x+3) =0

<:>x2+2x+3+2\/(x+5)(x2+2x+3)—3(x+5)=0 @3(2)‘;5}2 —XE5 120 1)
X +2Xx+3 X +2x+3

X+5

X% +2X +3

bat t= , t>0. Khi d6 phwong trinh (1) tro thanh :

t=1
32 —4t+1=0 1

t=—3()

® Vai t=1

X=1=>y=4
= ZX;S=l<:>x2+2x+3=x+5<:>x2+x—2=0<:> y
\x2+2x+3 x=-2(1)

Déi chiéu diéu kién ta c6 nghiém cua hé phuong trinh 1a :

(x;y)={(1?4);(_2;%j}'



Cau 2. (2,0d) Cho tap hop A={1;2;3;4...;100} . Goi S la tap hop gdm tat ca cac tap con cua A,
moi tap con nay gom 3‘phén tr cia Ava cé téng bépg 91. Chon ngau nhién mot phan tir caa S .
Xac suat chon dugc phan tir c6 3 s6 1ap thanh cap s6 nhan.
Loi giai
Gid sir tap con bat ki {a,b,c} €S
=1<a,b,c <100 ;a,b,cphan biét.
a+b+c=91.
Day 1a bai toan chia keo Euler nén sé by a,b,cla: CZ
Tuy nhién trong cac bo trén van chira cac bo 6 2 chir s6 gidng nhau, sé bo ¢6 2 chir sé giéng nhau
la 3.45=135 (b0). Vay n(Q)=(Cg,—3.45):31=645.
Goi A labién cé: ”a,b,c 1ap thanh cp sé nhan”
Goi q la cong boi cua cap s6 nhan theo bai rataco q>0
a+ag+ag’ =91 < a(l+q+q°)=1.91=137
a=1 a=1
Truong hop 1: &
{1+q+q2 =91 {q =9

g v I 2 l 0 .

a=13 a=13 «
Truong hop 3: , & (thoa méan)
1+g+q =7 q=2

Truong hop 3: %= thoa man)
rudng hop 3: = 6a man).
ghop 1+q+9°=13 |q=3

3

Vay n(A):3.P(A):%.

Cau 3.

a. (3d) C6 bao nhiéu gié tri nguyén ctia tham s6 m dé hamso y = x* +(m-2)x° —(m2 —4) x* +1 dat
cuc tiéu tai x=07?
Loi giai
Taco y=x"+(m-2)x° —(m2 —4)x4+1 =y’ =8x"+5(m-2)x’ —4(m2 —4)x3.
y'=0 @x3(8x4+5(m—2)x—4(m2—4))=0
x=0

<~ g(x)=8x*+5(m-2)x—4(m*-4)=0

Xétham sé g(x)=8x"+5(m—2)x—4(m’-4) c6 g'(x)=32x*+5(m-2).

Tathdy g'(x)=0 c6 mot nghiém nén g(x) =0 co téi da hai nghiém

+ TH1: Néu g(x)=0 c6 nghiém x=0 = m=2 hoic m=-2

Véi m=2 thi x=0 la nghiém boi 4 cua g(x).Khidé x=0 la nghiém boi 7 cia y’ va

y' d6i diu tir am sang duong khi di qua diém x=0 nén x=0 la diém cuyc tiéu ciia ham

s6. Vay m=2 thoa ycb.



Xx=0

Voi m=-2 thi g(x)=8x"-20x=0< 5.
X =3—
2
Bang bién thién
* —o0 0 32 +o0
2
V' - 0 - 0 -

Duya vao BBT x =0 khong la diém cyc tiéu caa ham s6. Vay m=—2 khdng thoa ycbt.
+ TH2: g(0)#0 <m=+2. Bé ham sé dat cuc tiéu tai x=0 < g(0)>0

om -4<0e-2<m<2.
Do meZ nén me{-10;1}.
Vay ca hai truong hop ta dwoc 4 gia tri nguyén ciaa m thoa ycbt.
b. (2,5d) Biét do thi ham s6 y =x* +ax® +bx+c c6 hai diém cuc trj M (X;Y;),N(X,;y,) théa man

X (Y= Y,)=VY,(% —X, ). Gia tri nho nhat cua biéu thirc P =abc+2ab+3c

Loi giai

Tacod y' =3x* +2ax+b
i 1 1 a? 2b ab
Chia y cho y' taduoc y=V'| =x+=a - —— |X+C——
y yauoyy(sgj[gsj !

DoM (3:3,). N (3, 1a hai diém cue tr nén y'(x) =0,y (x,) =0

DOdé — _a_2_2_b _|_C_a_b' — _a_2_2_b X +C_a_b
h T T ). R RN

Theo gia thiét X1(y1 - yz) = yl(X1 _Xz) S XY, =Xy

o |[LE D) ] (2 ) b
% 9 3 /° 9| 9 30 9

=2 c—a—bj:xz(c—a—bj@c—%bzom¢x2)c>ab=9c

2
Ta co: P:abc+2ab+3c:902+21c:[3c+9 —47?2—4749

Vay gia tri nho nhat cua biéu thire P = abc +2ab + 3¢ bang —4749

Cau 4.



a. (3d) Cho hinh chop S.ABC c6 day ABC la tam giac déu canh a, khoang céch tir diém A dén mit

av/15 av/15

phing (SBC) la — khoang céch gita SA va BC la — Biét hinh chiéu cua S I&n mat
phing (ABC) niam trong tam gi4c ABC, tinh thé tich khéi chép S.ABC.



Loi giai

Dung hinh binh hanh ABCD. Goi O 14 hinh chiéu vuéng géc cia S 18n mat phing
(ABCD).

Dung duong thang d di qua O, vudng goc véi BC va cat BC, AD lan luot tai H, M .
Khi d6 AD,BC L (SHM).
Trong ASHM , dung HK 1 SM (K € SM) va MN L SH (N € SH).

Tacdé MN L SH va MN L BC nén MN _L (SBC).

J_

Vivay MN =d(M,(SBC)) =d (A, (SBC)) =

Do BC// SAD nén d(BC,SA) = d(BC, (SAD)) = d(H, (SAD)) = HK . Suy ra

av/15

5

HK =

Do ASHM ¢6 hai dudng cao MN = HK nén cantai S. Suy ra O 1a trung diém cua
MH .

a3

Taco MH =d(AD,BC) =d(A, BC):— (do AABC déu, canh bang a). Suy ra

6

4

MO =

Xét hai tam giac ddng dang MKH va MOS , ta c6

2 5

2 3
Vay thé tich khéi chp S.ABC 1V = SSOX S, e — 1 a3 a3 _a
3 3 2 4 8
b. (2d) Cho hinh chép S.ABCD c6 day ABCD Ia hinh thang vuéng tai A va B, AD=2AB =2BC,

CD =2a+/2.. Hinh chiéu vudng goc ciia S trén mit day 1a trung diém M caia canh CD . Tinh khoang
cach tir trong tam G cua tam giac SAD dén mit phing (SBM ) .




+Ké Cl L AD ma AD=2AB=2BC nénsuyra | latrung diém cia AD = CID la tam gi4c vudng
can tai |

+Taco SM L (ABCD)=>(SMB) L (ABCD)
Néntr | takeé IX LBM = IX L(SBM)

+Trong (SIX) také GN//IX =GN L(SBM)=d[G,(SBM)|=GN

+ X¢ét hai tam giac dong dang SGN va SIX : GN = S6 = 2 =GN = 2 IX
IX SI 3 3

Ta xét (ABCD) :

A | F D Q

M
X
K
B c

+Ké MF L ADma M la trung diém cia CD = MF :%AB suy ra F 1a trung diém coa AQ
Tacé: CD=2a+/2, ma ACID vuong cén tai I nén ID=2a

MF = % AB suy ta F la trung diém ciia AQ= AQ =6a

+ X6t A vubng ABQ, také AK L BQ = AK = —~QAB 3a+/10
JAQ?+ABZ 5
QI.AK _ 2a410

+ Ta xét 2 tam giac ddng dang QIX va QAK : = IX = oA c

2 2ay10 4av10

3 5 15

Vay: GN = % IX

c. (2d) Cho hinh hop chir nhat ABCD.A'B'C'D' c¢6 day ABCD la hinh vuéng, AB=1 va
AA'=a (a>0).Khi a thay doi, tim gia tri 16n nhat ciia goc tao béi dudng thang B'D va mat phang

(BDC").



Loi giai

Pt CB =b(b>0)

D& thidy CB'cit BC' tai trung diém cua mdi duong

1 1
Nén d(B',(BDC") =d(C,(BDC")) = _
(B'.( ))=d(C,( ) \/1 — 1 \/1+1+1
cD? ' cC”? ' CB? 22 b2
DB’ =&’ +b” +1=>sin(DB', (BDC’)) = 1B ’[()BBPC ) _ 1 1

1
\/(az +b? +1)(?+b7+1)

Ap dung bit diang thic B.C.S \/(a2+b2+1)(é+b—12+1) >| a.§+b.%+1|=3(déu “=” xay ra khi
a=b=1)

sin(DB’, (BDC')) s% dé thay 0<(DB’,(BDC')) <90 ma trong khoang nay ham y =sin x ¢ong bién
= (DB',(BDC")) =arcsin(%)

Cau 5. (2d) Cho céc sb thuc duong X, Y,z thoa man didu kién X > y; X>7; x* +9yz < Xz +9xy .

T‘|mgiatrinhénhétcﬁabiéuthﬁcstgy_x+2y+x+2y+z+22+x.
\/ y X+y Y+Z  X+1Z

Loi giai
+/ Ta s€ chung minh:
1 S 2

Véi moi a,b d 3 ab>1 thi + > *
oLme vong va 1+a 1+b 1++ab )

That vay:

*) < (\/5— \/5)2 (\/%—1) >0 (ludn dung). Bang thic xay rakhi a=b hoac ab=1.



+/Taco: x*+9yz<xz+9xy < (x—2)(x—9y)<0=x-9y<0 Vi X=2zZ=>x-220

Pt t=§:>te[1;9]

Khi do P=39—t+E+1+ Y 11472 =\3/9—t+t+2+2+ L + !
t+1 y+1z X+12 t+1 1+2 1+§

Ap dung bt dang thic da ching minh, ta co:

P23/9Tt+t+2+2+ 2 =€’/9Tt+t+2+2+ 2

t+1 1+\/zx t+1 1+t
yz
Xéthamséf(t)=\3/9—t+t+2+2+ 2 te[L9] co
t+1 1+\/f' ’
-1 1 1 18
f'(t)= — — <0,Vte[L,9] trdo suyra P> f(t)>f(9)=—
Jo-vf (4D JR(1e k) 5
X_g
y
. X z X=9y X=9 Xx=9
Dau bang xay rakhi | -=— & , y.Vaymin P:E khi y.
zZ Yy Xy =2 z=3y 5 z=3y
XZ_g
zy




