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Mén: TOAN
Thoi gian lam bai: 180 phuit.

2x —1
x+1°

Céu 1.(2,0 diém) Cho ham sb y =

a) Khao sét su bién thién va v& d6 thi (C) cia ham s di cho.
b) Viét phuong trinh tiép tuyén cua dd thi (C), biét tiép diém c6 hoanh do x = 1.

Cau 2.(1,0 diém)
tan o

. 3
a) Cho géc o thoa man: T <o <mvasina=2. Tinh A=—7—.
2 5 1+ tan"a

b) Cho s6 phtrc z théa man hé thic: (1 + i)z + (3 —i)Z = 2 — 6i. Tinh mddun ciia ¢

Cau 3.(0,5 diém) Giai phuong trinh: log;(x + 2) =1 - log; x.
Cau 4.(1,0 diém) Giai bat phuong trinh: A/x*+ x + Jx — 2 > \3(x* = 2x — 2).

2
CAu 5.(1,0 diém) Tinh tich phan: I = I(2x3 + In x)dx.
1

Cau 6.(1,0 diém) Cho hinh chép S.ABC c6 ddy ABC la tém yiac vudng tai B, AC = 2a, ACB = 30°,
Hinh chiéu vudng géc H ctia dinh S trén mat ddy 13 tung [ién ctia canh AC va SH = +/2a. Tinh theo
a thé tich khdi chép S.ABC va khoang céch tir GiAm'C ain mit phing (SAB).

Cau 7.(1,0 diém) Trong mit phang v6i b toa ¢A Cxy, cho tam gidc OAB c6 cdc dinh A va B thudc
duong thing A: 4x + 3y — 12 =0 va{iém K (6; 6) 1a tim dudng tron bang tiép géc 0. Goi C 1a diém

nam trén A sao cho AC = AO va cac diéi C, B nam khac phia nhau so véi diém A. Biét diém C cé

. 24 ,
hoanh d¢ bang ?, tim toa d6 ¢a cic 4inh A, B.

Céu 8.(1,0 diém) Trong khony gian véi hé toa d Oxyz, cho hai diém A(2; 0; 0) va B(1; 1; —1). Viét
phuong trinh mit phand trung true (P) cia doan thing AB va phuong trinh mit cau tim O, tiép xiic
voi (P).

Céu 9.(0,5 ai#m) Hal thi sinh A va B tham gia mot budi thi van ddp. Cén bo hoi thi dwa cho mdi thi
sinh mGtbo cav hoi thi gdm 10 ciu hoi khéc nhau, duoc dung trong 10 phong bi dan kin, c6 hinh
thire ¢iéng hatnhau, mdi phong bi dung 1 ciu hoi; thi sinh chon 3 phong bi trong s6 d6 dé xdc dinh
ciu hoi thi ctia minh. Biét ring bo 10 cau hoi thi danh cho céc thi sinh 12 nhu nhau, tinh xac suét dé 3
ciu hoi A chon va 3 cAu hoi B chon 12 gidng nhau.

Cau 10.(1,0 diém) Xét s6 thuc x. Tim gid trj nho nhét cua biéu thirc sau:

B3RP+ 2x + 1) . | 1

P + .
3 \/2x2+(3—\/§)x+3 \/2x2+(3+x/§)x+3
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CAU PAP AN PIEM
Cau1l |2 (1,0 diém)
(2,0diém) | » Tap xdc dinh: D = R\{~1}.
e Gidi han va tiém can:
lim y=-oco, lim y=+c; limy= lim y=2. 0.25
x = (-D* x = (=1)" X ——oo X = +oo ’
Suy ra, do thi ham s6 c6 mdt tiém can dung la duong thang x = —1 va ingo!
tiém can ngang la duong thang y = 2.
« Su bién thién:
- Chiu bién thién: y'= —— ~>0 VxeD.
(x+1) 0,25
Suy ra, ham sb dong bién trén mdi khoang (—oo; —1) va (- lateo).
- Cyc tri: Ham s6 da cho khong c6 cuc tri.
Luu y: Cho phép thi sinh khong néu két ludn ve cyzc.tri cia ham so.
- Bang bién thién
X — o0 o : y + o0
y' + || + 0,25
oo 2
e e —
o D thi (O):
A y
2 0,25




b) (1,0 diém)

Do d6, phuong trinh cia tiép tuyén 1a: y = %(x -1+ %;

Cau 2
(1,0 diém)

a) (0,5 diém)

, tan o .
Tacé: A=———— =tan 0.COS> 0L = Sin 0.COS 0 = = oS . (D)
1+ tan"a 5

2
coszuzl—sinzazl—(g):g. )

I
—~~
(oY)
~—~

Vioe (%, n'j nén cosa < 0. Do d6, tir (2) suy ra cosa = —:

Thé (3) vao (1), ta duoc A = —%.

0,25

b) (0,5 diém)

bat z=a+bi,(a,be R);khidé 7 = a - 1i. Do ad, ki hiéu (*) 1a hé thic cho

trong dé bai, ta co:
*) e Ad+i)a+bi)+B-i)a—b)="-6i
S da-2b-2)+(6-2b) 0

Do dé lzl=+/22+73 =-/13.

Cau 3
(0,5 diém)

o Didu kién xdc dinh: x > 0. (1)
o Vi didu kilid4. k¢ hiéu (2) 1a phuong trinh di cho, ta c6:
(2) € log,(n+2)+log,x=1 & log,(x(x + 2)) =log,3

& X+ 2x-3=0 & x=1 (do(1)).

Cau 4
(1,0 diém)

e Uil kién xdc dinh: x > 1+ /3. (1)
« Vi dicu kién d6, ky hiéu (2) 1 bt phwong trinh da cho, ta c6:
() e X" +2x -2+ 2\/x(x+1)(x— 2) >3(x*=2x—-2)

& Jx(x—2)(x + 1) = x(x = 2) = 2(x + 1)
& (Yrr-2) - 2Jx +D)(Vxx-2) + Jxr + D) <0. 3)
Do véi moi x théa man (1), ta co \/x(x— 2) + \/(x +1) >0 nén

(3) & Jx(x—2) <2(x +1)

S xXP—6x-4<0

& 3-13<x<3+413, @)
Két hop (1) va (4), ta dugc tap nghiém cua bat phuong trinh da cho la:

[1+\/§;3+\/E].




Caus
(1,0 diém)

2 2
Tacé: I = j2x3dx + jlnxdx. (1)
1 1

Cau 6
(1,0 diém)

Theo gia thiét, HA = HC = %AC =a.va SF L mp(ABC).

Xét Av. ABC,tacé: BC = AC.co. 4/Fd =2a.cos30° = \/ga.

Dod6 S, %ACBC.sin \CR =~ Za~f3a sm30°=§a2.
< 3
Vay Vg o=~ SH.S g = — P V3 2o Nod
___________ B S T TSR
Vi CA = 2HA nén (C,{SAB)) = 2d(H, (SAB)). (1)

Goi N 12 treng dieriicia AB, ta ¢6 HN 1a dudng trung binh cia AABC.

Do d6 Fiv// BC. Suyra AB L HN. Lai c6 AB L SH nén AB L mp(SHN). Do d6
mp(SAB) L mp(SHN). Ma SN 1a giao tuyén ctia hai mat phang vira néu, nén
trong mp(S: '), ha HK L SN, ta c6 HK | mp(SAB).

V1 vay 4(H, (SAB)) = HK. Két hop voi (1), suy ra d(C, (SAB)) =2HK. (2)

Vi SH L mp(ABC) nén SH 1. HN. Xét Av. SHN, ta c6:

11 N 11 N 1
HK* SH® HN* 24> HN*
. P . , R 1 J3a
Vi HN la duong trung binh cia AABC nén HN = EBC = B
Dods =L 4 4 - llz.SuyraHKz\/%a. 3)
HK 2a 3a 6a 11

Thé (3) vao (2), taduge d(C, (SAB)) =

2\/&61
1

0,25

0,25




Cau7
(1,0 diém)

Trén A, léy diém D sao cho BD = BO va D, A nam khac phia nhav'so vii b.

Goi E 1a giao diém cua cdc duong thing KA va OC; goi F 1a gizo diém cua céc
duong thang KB va OD.

Vi K 12 tim dudng tron bang tiép géc O cia AOAB nén Ki 1a phan gidc ciia géc
OAC. Ma OAC 12 tam gidc can tai A (do AO = AC, theo gt) nénsuy ra KE cling
1a duong trung truc ciia OC. Do d6 E 1a trung diém ciin OC va KC = KO.

Xét twong ty ddi voi KF, ta cling ¢6 F 12 trung ¢iém ci OD va KD = KO.

Suy ra ACKD can tai K. Do d6, ha KH L A, ta co 113 trung diém cua CD.

Nhu vay:

1

cua doun théng ocGC; (D)
+ B la giao ctia A va dudng trung (ruc, «11a doan thang OD, vé6i D 1a diém ddi

+ A la giao cua A va duong trung truc «

xtng cua C qua H va H 12 hinh ciiéu vudng géc cta K trén A. (2)

Vi C e Avacéhoanh d§ v, = ir (gt) nén goi y, la tung do cua C, ta co:

4 2 +3y,—12=0. Suyra y,= —2.
5 5
N i , . s (120 6 L 2 .
Tu do, trung M ™ sua OC c¢6 toa do la (?, —gj va duong thang OC c6
phuong frin'i: x + 2y = 0.
Suy r. phuong trinh cua d, 1a: 2x — y — 6 = 0.
Do G theo (1), toa do ctiia A 1a nghiém cua hé phuong trinh:
4x +3y—-12=0
{2x -y—-6=0.

0,50

0,25




Goi d 1a dudng thang di qua K(6; 6) va vudng g6c voi A, ta ¢6 phuong trinh cua
dla: 3x — 4y + 6 = 0. Tu day, do H la giao diém ctiia A va d nén toa d) cua H la
nghiém cua h¢ phuong trinh:

4x +3y—-12=0

{3x -4y +6=0.

Giai hé trén, ta dugc H = E,E .Suyra D = —2;ﬁ .
55 55

2 , . A s 1 < 2 )
Do dé, trung diém F cia OD c6 toa d la (—g; ?j va duong thang OD c6 0,25
phuong trinh: 3x + y = 0.
Suy ra phuong trinh cua d, 1a: x =3y + 12 = 0.
Do d6, theo (2), toa dd cua B 1a nghiém cia h¢ phuong trinh:
{4x +3y—-12=0
x—3y+12=0.
Giai hé trén, ta dugc B = (0; 4).
Cau 8 .
2 Goi M 1a trung diém cua AB,tacé M = é; l; —l\
(1,0 diem) 22 2 0.25
Vi (P) la mat phéng trung truc ciua AB nén (P) 4i qua .4 va AB = (-1;1; -1 Ia ,
mot vecto phép tuyén cua (P).
Suy ra, phuong trinh cia (7)1 (<D« = 2+ by~ L4 cpfz+ L) =0
y 14 PRHORS ' 22772 2 0,25
hay: 2x -2y +2z—-1=0.
Tacé d(O, (P)) | !
’ = > - = 0,25
JZ+) 2t 23
2 < A A - A P 7. N 2 2 2 1
Do dé, phuong trinh mat c2u tam O, ti€p xtic voi (P) la: x™ + y '+ z7 = T 0.25
hay 12x°+ 12y +12.°-1=0.
Cau9 | Khong giar maw Q 1a tdp hop gom tt ca cdc cdp hai b 3 cau hoi, ma & vi tri
0,5 cﬁém) thir ni at cua 2ap 12 bd 3 cu hdi thi sinh A chon va ¢ vi tri thtr hai cua cap 1a b
5 cau 161 thi sinh B chon. 0.25
Vi A ciing nhu B déu ¢6 C’, cdch chon 3 cau hoi tir 10 cAu hoi thi nén theo quy
tée nhén, ta c6 n(Q) = (C})
Ki hiéu X 12 bién c6 “bd 3 cAu hoi A chon va bd 3 ciu hoi B chon 1a giéng
nhau”. )
Vi v&i moi cach chon 3 cau hoi cia A, B chi ¢6 duy nhat cach chon 3 cau héi
gibng nhu A nén n(Q,) =C},.1=C,.
0,25

Q 3
VivayP(X):"( x) _ G _ 1 _ 1
nQ () Cu 120




Cau 10
(1,0 diém)

Trong mat phéng v6i hé toa do Oxy, véi mdi sO thuc x, xét cdc diém A(x; x + 1),

g3 1) el 3. 1)
2 2 2 2
Khi d6, ta c6 P:%+%+%,trongdéazBC,szAvéc=AB.
a c

Goi G la trong tam AABC, ta co:
OAGA OBGB OCGC 3 [OA.GA OB.GB OC.GCJ
P = + + == + + ,

a.GA b.GB c.GC 2
trong d6 m,, m, va m_ tuong ung la do dai duong trung tuyén xudt phat fir A,
B, C cua AABC.

Theo bat dang thirc C6 si cho hai s6 thuc khong 4m, ta c6
1
am =——.[3a’(2b*+ 2c*— a’
a 2\/3 \/ ( )

1 3@+ (207 +27-d’) @it

am, b.m, c.m,

<—. _
23 2 232
2 2 2 2 2 2
Bang cdch twong tu, ta ciing c6: b.m, < atrtb+g VA cm < arb e
22 243
Suyra P> — 3\/25 ~(OA.GA + OBGZ ™+ OC40) (1)
a+b +c
Tacé: OAGA + OBGB + OCGC = 0. GA + OBGB + OC.GC. 2)

OA.GA + OB.GB + OC.CC
= (5@ + EZ)EZ + (L—T : hf).GE + (5@ + 55)55
= 0G.(GA + GE+ GC| +GA’ + GB*+ GC”
a°+ b*+ ¢
—
T (1), 2)va 3),suyia P>A/3.
Hon ni¥, bdsg kiem tra truc tiép ta thdy P = +/3 khix =0.

= g(mj+ n.f+ m:) =

3

Vay in: = /3.

0,25

0,25

0,25




