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Cau I(4 diém).
1. Khéo sat sy bién thién va v& do thi ctia ham s6 y = f(x) = x* —3x -2

2. Tim gi4 tri cta tham s6 m dé do thi ham sb y= Ym—x +~2x =3 =2 cét truc hoanh tai ba diém
phén biét.
Cau II(4 diem).
2cosx+2sin2x—2sinx—1
2cosx—1

1. Giai phuong trinh luong giac: cos2x + \/§(1 +sinx) =

1
3x (1+«/9 2 +1):—
g g Jx+1-x

472 _ 932 L 4x 4

2. Giai h¢ phuong trinh:

Cau I11(4 diém). ,

1. Bon nguoi khach cung ra khdi quan va bo quén mii. Chu quén khong bict rd chu cua nhiing
chiéc mil d6 nén giri tra cho ho mot cach ngiu nhién. Tim xéac suat dé ca bon nguoi ciing duge tra
sai mil.

2. S lugng ciia mot loai vi khuan trong phong thi nghiém dugc tinh theo cong thitc S(¢) = A.e”.
Trong d6, A 14 s6 lwong vi khuan ban dau, S(¢) 1a sb lugng vi khuan cé dugc sau thoi gian ¢ (phiit),
r >0 laty 1é ting truong khong doi theo thoi gian va ¢ 1 thoi gian ting truong. Biét rang sb luong
vi khuan ban déu c6 500 con va sau 5 gid ¢ 1500 con. Hoi sao bao 1au, ké tir luc bit dau, sé lugng
vi khuan dat 121500 con ?

Cau IV(6 diém).

1. Cho hinh lang tru tam giac ABC.A’B’C’, c6 day ABC latam giac vudng véi AB=BC =2 va A4’
cach déu cac dinh 4, B, C. Goi L,K lan lugt 1a trung diém ctia BC, AC. Trén cac doan A’B, A'4
lan luot 1y M,N sao cho MA’=2BM,AA’ =3A’N. Tinh thé tich khéi t& dién MNKL, biét
AL =A10.

2. Ban An mudn 1am mét chiéc thung hinh try khong day tir nguyén liéu 13 manh ton hinh tam giac
déu ABC c6 canh b?mg 90 (cm) . Ban cit manh ton hinh chit nhét MNPQ tir manh ton nguyén li¢u
(v6i M, N thudc canh BC; P, Q tuong Ung thudc canh AC va AB) dé tao thanh hinh tru c6

chiéu cao bang MQ . Tinh thé tich 16n nhét ciia chiéc thing ma ban An c6 thé lam dugc.

3. Cho hinh chép S.ABC ¢6 AB=BC=CA=a, SA=SB=SC=a~/3, M 1a diém bat ki trong
khong gian. Goi d 1a téng khoang cach tr M dén tit ca cac duong thfmg AB, BC, CA, SA4, SB,
SC . Tinh gia tri nho nhat cta d .

Céu V(2 diém).

Cho ba s thuc a, b, ¢ déu khong nho hon 1 va théa man o +5> +¢* <12.

1 1 8
+ + —3./(a+2b)a+2c).
a+1 b*+1 A +4c+38 \/( X )

Tim gia tri nh6 nhét ctia biéu thic P =

.HET...
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Qui dinh chung
+) Tong diém cua bai thi dwoc lam tron dén 0.25 diém.

+) Hoc sinh ¢6 thé gidi theo cdach khdc. Néu diing cho diém toi da nieng phén theo qui dinh.
+) Néu bai hinh nao khong vé hodc vé sai co ban thi khong dwoc cham diem bai do.

Ciu Noi Dung Piém
U | 1.Khdo sdt sy bién thién va vé dé thj ciia ham sé6 y = f(x)=x’-3x-2 2d
(40)
e Tép xac dinh: D=R. 0,5
e Su bién thién:
+) Gi6i han va tiém can: lim y = —oo,lim y = +o dd thi ham sb khong c6 tiém cén.
+) Chiéu bién thién: y'=3x> —3.
x=1
y':0<:>3x2—3:0<::{ . 0,5
x=-1
Ham sé dong bién trén cac khoang (—o0;—1) va (—1;+o0).
Ham s6 nghich bién trén cac khoang (—1;1)
ng bién thien:
X —0 -1 1 +0
Vv’ + 0 - ] +
0 o0 0,5
¥ / \ /
-4
L4 Dé Ehl . . y.l
+)Nhén diém uon I(0; -2) lam tam doi xtng.
+) Cét Ox tai diém (~1;0);(2;0), cét Oy tai diém (0;-2) ~10| 12
Do thi nhu hinh v& | o
|
1 0,5
|
|
|
2. Tim gid tri ciia tham s6 m dé do thi ham sé y = Im—x +2x -3 -2 cit truc 2d

hoanh tai ba diém phén biét.




Nhan thay s6 giao diém cuia do thi ham s6 va truc hoanh 13 s6 nghiém cta phuong trinh
Um—x+2x-3=2

Diéu kién: x > %

0,5
u>0
Dit u=3ym—-x,v=+2x-32>0 tacohé u+v=2
2u +v =2m -3
" TU u+v=2=v=2—u,thay vao phuong trinh con lai cia h¢ ta dwoc
2u’ +(2—u)2 =2m-3< 2w’ +u’ —4du+7=2m (*)
Dov>0 nén u<2. 0,5
V6i cach dat u =3/m—x ta suy ra véi mdi gia tri u <2 c6 mot va chi mot gia tri x
tuong ung.
Xét ham sb f(u)=2u’+u* —4u+7 trén (—0;2], ta co
u=-1
fl(u)=6u>+2u-4; f'(u)=0< 2
u=—
3
Bang bién thién f(u):
.
i —C -1 = 2 0,5
3
¥ + 0 = 0 +
10 a
¥ / \145
_m 57
Duya vao bang bién thién ta suy ra phuong trinh (*) c6 ba nghiém u phéan biét khi va
0,5
chi khi 14—5<2m<10<:>14—5<m<5.
27 4
1.Gidi phwong trinh: cos 2x+\/§(1+sinx) _ 200sx+2sin2x—2sinx —1 »d
2cosx—1
11
4d) .
Pbicéukién 2cosx—1#0 0,25
o » , (2cosx—1)(2sinx+1) | 0,5
Phuong trinh da cho tuong dwong v6i: cos2x ++/3 (1+sinx)=
2cosx—1
<:>cost+x/§(l+sinx):251nx+l 0,5
sinx =—1
= (1+sinx)(2sinx—«/§) =0
sinx = —
2
+) sinx=—l< x=—2+k2r,keZ
sinx=-1< x= By ke 0.5




T
xX=—+k2rx
?a P (ke)
x:?ﬁ+k2ﬂ'

+) sinx =

Doi chiéu dicu kién, ta c6 cac nghiém ctia phuong trinh da cho la:

x=—%+k27r va x=%r+k27r voi keZ)

0,25

3av(14+407 +1) = JxT = 0

472 _ 9y L4y 4 (2)

2. Gidi h¢ phwong trinh:

2d

PK:x>0
NX: x =0 khong TM hé PT
Xétx>0

PT (1) < 3y+3pJ9y2 +1 _reledx
X

& 3y+3yJGy)’ +1—\/_ \/1_ (j_j +1 (3)

0.5

Tir (1) va x > 0 ta c6: y > 0. Xét ham s f{ty=t + t.A/£> +1, t> 0.

2
Taco: f(H) =1+ ¢ +1+\/2—
" +1

>0. Suy ra f () luén dong bién trén (0,+o0)

: 2 2x—1)
biéu kién c6 nghiém w>0 ©u>0 :xe(0;+oo)\{%}.
X X

(2x-1)

(4) @277 =3 L = 6x—4x’ =log, (2x—1)" ~log, x
X

& log, (2x—1)" +4x* = log, x + 6x.

& log, (2x—1)° +4x2—4x+1=log2x+2x+l

-:> g((2x - 1)2) = g(2x) trén mién (O;+oo)

Xét g(1)=log, +t¢ :g'(z)zﬂ%+l>0 Vi>0.

= f(t) dong bién.
= (2x-1) =2x & 4x* —4x+1=2x

0.25

0.5

0.5




111
(4a)

v

(6d)

3+\/§:>y:\/3—\/§
4

t, =5h =300 phut

Véi x = 3 0.25
Voi o323 L B3NS
4 3
vay 5[ 375 N3+45 | [3+445 3-45
. y 4 b 3 b 4 b 3 N
1. Bén ngwoi khdch cing ra khéi qudn va bé quén mi. Chii qudn khong biét ré 2d
chii ciia nhitng chiéc mii d6 nén givi tra cho ho mgt cdch ngdu nhién. Tim xdc sudt
dé cd bon nguoi cang dwoe trd sai mi.
S6 phan tir ciia khong gian mau 13 n(Q) =41=24.
Goi bién ¢b 4 :"Ca bdn nguoi cung duoc tra sai mi.” 0.5
A:"Co6 it nhat 1 ngudi trong bon nguoi dugc tra dang mii.”
+) TH1: Ca bon ngudi cung dugce tra ding mii cé: 1 cach. 0.25
+) TH2: Chi ¢6 mot nguoi dugc tra dang méco:
Chon 1 ngudi trong 4 ngudi dé tra ding mii c6: C, =4 cach. 0.5
Ba ngudi con lai tra sai mii c6: 31-1-C).1=2
Theo quy tic nhan c6: 4x2=8 cach.
+)TH3: Chi ¢6 ding 2 ngudi dugce tra dang mii ¢6: C;.1=6 cach. 0.25
Theop quy tic cong: n(Z) =1+8+6=15= P(Z) s 0.25
24 8
A B - 3
Vay P(A)_l—P(A)_g 0.25
2. 86 lwong ciia mot lodi vi khudn trong phong thi nghiém dwoc tinh theo cong | 2 d
thirc S(t)= Ae". Trong d6, A la sé lwong vi khuin ban dau, S(t) la sé luong vi
khuén cé dwoc sau thoi gian t (phut), r > 0 la ty I¢ tang tru“o’ng khong doi theo thoi
gian va t la thoi gian ting truéng. Biét rang so lwong vi khuin ban ddu c6 500 con
va sau 5 gio' ¢6 1500 con. Héi sao bao lau, ké tir liic bat dau, sé lwong vi khudn dat
121500 con ?
A =500 In3
Tacé {S,() =1500 = 1500 = 500.6™" <> =
300" 0.5




Ta lai co:

0.5
A=500 3
S(t) =121500 = 121500 = 500.¢30"
In3
r=——"
300
= ln—3t =1n243 < ¢t =1500 (phut) = 25 (gio)
300 ) 0.5
Dé s6 luong vi khuan dat 121500 con thi can 25 gio- dé 500 con vi khuan ban dau 0.5
tang trudng.
1. Cho hinh lang tru tam giaic ABC.A’B’C’, c¢é day ABC la tam giic vuong voi | 2d
AB = BC =2 va A’ cich déu cic dinh A, B, C. Goi L,K lin lwot la trung diém ciia
BC, AC. Trén cic dogn A'B, £A lin lwot ldy M,N sao cho
MA* = 2BM, A4 =3A4’N. Tinh thé tich khéi tir dién MNKL, biét A’L =-10.
c 0.5
B
A
Goi E 14 trung diém AN, ta c6 ME/AB//LK = S, = Sux = Vipr = Vagix
tacing cO S,y = ESA,KA
+)Do A'A=A'B=A'C vaK la tim dudng tron ngoai tiép tam giac ABC
nén A'K L (ABC) = (A'4C) L (ABC)
ma BKJ_AC:>BKJ_(A'AC) 0.5
’’’’’’’’’’ iy Lo BK
+) Tac6 d(L,(NKE))=—d(B,(NKE))=—, do L la trung diém BC. 0.5




+) Vi A'K L(ABC)= A'K LKL= A'K =~ A'[* ~LK* =3

1 32

= SAVAK ZEA'KKA ZT. Véy

1 1
Verk :EKB‘SA'KC :E\/ET:E: Vinik =~

0.5

2. Ban An muén lam mgt chiéc thing hinh tru khong ddy tie nguyén ligu la méanh
ton hinh tam gidc déu ABC cé canh bang 90 (cm) . Ban muén cit méanh téon hinh
chit nhdt MNPQ tir mdnh ton nguyén liéu (véi M, N thugc canh BC; P, Q
twong irng thuc canh AC va AB) dé tgo thanh hinh tru cé chiéu cao bang MQ.
Tinh thé tich lén nhit ciia chiéc thiing ma ban An cé thé lam dwgrc.

2d

A

B M N C
Goi I 1a trung diém BC. Suy ra I la trung diém MN . Dat MN = x,
(0<x<90). 0 P

Ta c6: M_]Q:% <:>MQ=§(90—x);goi R 1a béan kinh

, X
cuiatru =>R=—
2r

0.5

XJZ\/S \/g

Thé tich ciia khdi try 1: ¥, = ;z(z— ~(90-x)= ~=(=x" +90x7)

0.5

V4 87
ﬁ(—f +90x2) véi 0<x<90.
T

Xét f(x)
x=0

/(6= Xx=60

by

(=327 +180x), f'(x)=0< {

0.5

—13500'\/5 Khi d6 suy ra
T

Khi dé suy ra xrer(lggé)f(x) = f(60)=

max f(x) =f(60)=%

x€(0;90)

0.5




3. Cho hinh chép S.ABC ¢6 AB=BC=CA=a, SA=SB=SC=a3, M la diém| 2d
bdt ki trong khéong gian. Goi d la tong khodng cdich tiv M dén tit cd cdc dwong thing
AB, BC, CA, S4, SB, SC. Tim gia tri nho nhat ciia d .
0.5
Ta c6 khdi chop S.4BC 1a khbi chop tam giac déu.
Goi G la trong tam tam giac ABC . Khi d6 SG 1a chiéu cao cua khoi chop
S.ABC.
Goi D, E, F lan lugt 1a trung diém cuia BC, AB,CA va I,J,K lan lugt 1a hinh chiéu
cia D,E,F trén SA,SC,SB.
Khi d6 DI, EJ, FK tuong ung la cac duong vuong goc chung cua cac cdp canh S4 va
BC, SC va AB, SB va CA.
Tacod DI =EJ = FK.Do d6 ASID = ASJE nén SI =SJ .
Suyra ED I 1J (cung song song v6i AC). Do d6 bon diém D, E,I,J dong phang.
Tuong tu ta c6 bo bon diém D,F,I,K va E,F,J,K dong phang.
Ba mat phfmg (DEIJ ) , (DFIK ) , (EFJK ) d6i mot cat nhau theo ba giao tuyén DI, EJ
, FK . Suy ra DI ,EJ , FK déng quy tai diém O thudc SG.
Xét diem M bat ki trong khong gian. 0.5
d(M,SA)+d(M,BC)= DI ’
Taco d(M,SC)+d(M,AB)2EJ =d>DI+EJ+FK.
d(M,SB)+d(M,AC) > FK
Do d6 d nho nhat bang DI + EJ + FK =3DI khi M = 0.
Tac6 AD =#, AG =§AD =¥, SG =SA* - 4G* = 2“;/6,
SG 22 -
sin SAG = —=——.
SA 3
0.5

Suyra DI = AD.sin SAD =

a3 2\/5_(1\/3
n )

33

Vay gié tri nho nhat can tim 1a 3D/ =3 a;/g = a6 .




V. | Cho ba sé thuc a, b, c déu khéng nhé hon 1 va théa man a* +b* +¢* <12.
Tim gid tri nhoé nhit ciia biéu thirc 2d

1 1 8
+ + —3.4/(a+2b)a+2c).
at+1 b*+1 A +4c+8 \/( X )

Tacd (a+b+c)’ <3(a’ +b*+c*)<36=>a+b+c<6.Mitkhiaca,b,c>1nén5<a

+b+c+2<8. 0.25
1 1 2 1 1 1 1
Ta CM: + > 1). INE= - + - >
a+1 b*+1 ab+1 M M a+1 ab+1 b*+1 ab+1
_ 2 _ 2 _ 2 _
- 2arb a N 2ab b 50 2(b ar)2 (ab-1) >0 ()
(@ +1)ab+1) (B> +1)(ab+1) (@® +1)(b” +1)(ab +1)

Via>1,b>1nén (2)dung . Do d6 (1) ding. Pang thirc xay ra < a=b.

L 21 S 2 S 22
a+1 b°+1 ab+1 (a+bj
+1
2
:21+21+28 > 22+ 222 4 >
a+l b+l " +4c+8 (a+b c+2 a+b+c+2
+1 +1 | ——m—— | +1

Ap dung (1), ta co:

0.5

4

1 1 8 S 64

2 + 2 + 2 - 2 :
a’+1 b°+1 c¢" +4c+8 (a+b+c+2) +16

Lai co: \/(a +2b)(a+2c)<a+b+c

= P2 64 -3(a+b+c+2)+6.batt=a+b+c+2, 5<t<8,taco: 0.5

(a+b+c+2)2 +16

P 64
P +16

-3t+6

64
? +16

—-3<0, V¢ €[5;8] = f(t) nghich bién trén doan [5 ; 8]. 0.25

Xétham sd f(¢) =

-3t+6,véit e [5;8]

Lo 128
f(t)_(t2+16)2

= f(z)Zf(S):—%, Vi e[5;8] = PZ—%

Pz—%ca=b=c=2.V£1yGTNNcﬁaPlé1—%,khia=b=c=2. 0.5

Gio vién thim dinh Gio vién ra dé
Trinh Dinh Hiéu Pham Thi Nga




