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TRUONG THPT CHUYEN LY TU TRONG Mén: TOAN; Khéi B ‘
Thoi gian lam bai: 180 phut, khong ké thoi gian phat dé

PE THI THU

I. PHAN CHUNG CHO TAT CA THI SINH (7,0 diém)

Cau 1 (2,0 diém) Cho ham sé y =2
x+2

a) Khao sat sy bién thién va v& d6 thi (C) cuia ham s6 da cho.
b) Cho hai diém A(-1;—1), B(2;2) trén d6 thi (C). Pinh m dé duong thang (d): y = x + m cét dd thi
(C) tai hai diém M, N sao cho tir giac ABMN 14 hinh binh hanh.
Cau 2 (1,0 diém) Giai phuong trinh: (sin x + V3 cos x)sin3x=2.

Cau 3 (1,0 diém) Giai phuong trinh: /x A
X

X +7
2(x+1)

1
Céu 4 (1,0 diém) Tinh tich phan [ = '[E/Zx3 —3x* —x+1dx.
0

Cau 5 (1,0 diém) Cho hinh chop S.ABCD c6 day 1a hinh vudng canh a, S4 vudéng goc voi mat phing
(ABCD) va gbc giira dudng thang SC tao v6i mit phang (S4B) bang 30°. Goi M 1a trung diém cia S4, (P)
1a mat phang di qua M va vudng goc v6i SC. Mit phang (P) cit cac canh SB, SC, SD lan luot tai N, E, F.
Tinh theo a thé tich khbi chop S.MNEF va ban kinh mat cau ngoai tiép hinh chop S.MNEF.

Cau 6 (1,0 diém) Tim m dé phuong trinh sau c6 dung hai nghiém thyc:

5+ (m+14)x+4m+9 =/x —x =20+ 5/x +1 .

II. PHAN RIENG (3,0 diém): Thi sinh chi dwoc lam mot trong hai phan riéng (phan A hodc phan B)
A. Theo chwong trinh Chuin

Ciu 7.a (1,0 diém) Trong I}lét phéng véi hé toa do Oxy, chq hinh chir nhat ABCP c6 AB = AD\/E , tam
I(1;-2). Goi M la trung di€ém canh CD, H(2;—-1) 1a giao di€m cua hai duong thang AC va BM. Tim toa
do cac diem 4, B. 7

Cau 8.a (1,0 diem) Trong khong gian voi h¢ toa do Oxyz, cho mit phang (P): x—2y—z—-5=0 va hai
diém A(3;-1;-3), B(5;1;1). Tim toa d6 diém C thudc (P) sao cho mit phang (ABC) vudng goc véi (P) va
dién tich tam giac ABC bang V3.

Cau 9.a (1,0 diém) Goi 4 1a tap hop tat ca cac sb tu nhién gém ba chir s6 d6i mot khac nhau va déu
khac 0. Chon ngiu nhién mét sb tir tip 4. Tinh xac suit dé sé duoc chon chia hét cho 3.

B. Theo chwong trinh Nang cao

Cau 7.b (1,0 diém) Trong mit phang voi hé toa do Oxy, cho dudng tron (C):(x—4)* +(y—1)> =20 va
diém M (3;—1). Viét phuong trinh duong thang di qua M va cét (C) tai hai diém phan biét 4, B sao cho
dién tich tam giac 4B bang 8 (I 1a tim duong tron (C)).

Cau 8.b (1,0 diém) Trong khong gian véi hé toa dd Oxyz, cho mat cau (S): x* + > +z° —x—4y—-2=0
va hai diém A(3;-5;2), B(7;—3;—2).Tim diém M trén (S) sao cho biéu thirc MA* + MB? c6 gia tri nho
nhit.

e +(x+y)lnx=¢" +(x+y)lny

Céu 9.b (1,0 diém) Giai hé phuong trinh:
3x -x 3r 24x+2 32v +9
Hét
Thi sinh khong dwoc sw dung tai liéu. Gidm thj coi thi khong gidi thich gi thém.
Hovaténthisinh:.........c.oo ;Sdbaodanh:.............cccceinnn




PAP AN KHOI B

Piém

Cau

Pap an
_ 3x+2

Caul
(2,0 diém)

a) Khdo sdt sw bién thién va vé do thi (C) ciia ham sé: y = >
X+

TXB:DzR\{—Z},y'z 4 ~>0,VxeD
(x+2)

Ham sé dong bién trén cac khoang: (—oo;—2) va (=2;+ )

Gidi han va tiém can: lim y =+o; lim y=-co= ptti€ém can dung: x = -2
xo(=2) xo(=2)* 0,25

lim y = lim y =3 = pt ti¢ém can ngang y =3
Béng bién thién:

x |- -2 +oo

y’ + +

+00 3 0,25
, / /
3 —00

P thi: Pi qua cac diém (—%; Oj, (0; 1) va nhén giao
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cit do thi (C) tai hai diém M, N sao cho tir gidc ABMN la hinh binh hanh.

2. Cho hai diém A(-1;-1),B(2;2) trén do thi (C). Pinh m dé dwong thing (d):y=x+m

Phuong trinh hoanh d9 giao diém gitta (d) va (C):

3x+2
x+2
& x*(m—=1)x+2m—-2=0 (2) (do x = -2 khong phai 1a nghiém ctia (1))

xX+ms
3x+2=(x+2)(x+m) (1)

{x;t—z

0,25




(d) cit (C) tai hai diém phan biét M, N khi phuong trinh (2) c6 2 nghiém phan biét

<1
<:>A:(m—1)2—4(2m—2):m2—10m+9>0<:>[m 3) 0,25
m>9
Khi d6: | y,, — vy |5 x,, — Xy [= VA =Jm* =10m+9 .
Nhan thiy hai diém 4, B thuoc duong thang y = x song song v6i (d) khi m #0. 0,25
Do d6 voi diéu kién (3), dé tr giac ABMN 1a hinh binh hanh thi ta chi cin MN =
ABla du
Ta co:
MN = AB & J(x), —x,)* + (1) —¥y) =332 & m* —10m+9 =3 & m* —10m =
0,25
m=0 fr A A 1ea A NPT ST
o { . So véi dicu kién (3) ta nhan m = 10 la dap so cia bai toan.
m=
Cau 2 Gidi phwong trinh: (sinx+ V3 cos x)sin3x=2.
(1,0 diém) Phuong trinh da cho tuong duong:
1. NE) . . T .
—sinx+—-cosx |sin3x=1<sin| x+— [.sin3x =1 2
2 2 3 0,25
= cos(2x—£j—cos(4x+£j =2
3 3
cos(Zx—%j =1
= 0,25
cos(Zx—zj =-1
3
wm-Z=kor =21k
! 3 N 3 0,25
4x+Z = g+m2n 2x=" v mr
3 3
o=l rkrex="1kr (k,mel)
6 0,25
Vay phuong trinh da cho c6 mét ho nghiém: x = % +krx (keZ)
Cau3 2
Gidi phwong trinh: x+i -7 l .
(1,0 diém) x  2(x+1
bK: x>0
Vi dieu kién trén phuong trinh da cho tuwong duong: 0.25
2(x+1). x+i =x+7& 2(1+lj. /x+i —xt ]
X X X X
oxedafeid 2[5 00 3[ /Hz_z}z( /Hé_z]:o 035
X X X x X X X X X
3 3 > /)ché -2=0
@(\/x+——2j(\/x+———J=0<:> * 0,25

X X X

,h+i—g=0
X X




X’ —4x+3=0 x’—4x+3=0
= =
X +3x-4=0

(x=Dx*+x+4)=0 0,25

=1
= {x . Vay phuong trinh c6 2 nghiém x = 1; x = 3.

Cau 4 !
Tinh tich phan I = [/2x’ -3x" —x +1dx
0

(1,0 diém)

Ditt=1-x<dt=—dx.Doican: x=0=rt=Lx=1=1=0 0,25
Suy roa: 0,25
I :L J20-1) =31 =1y ~(A—1)+1(~dt)

:Lli/—2t3+3t2+t—1dt 0,25
=—[R2r -3¢ —t+1di=-1 = 1=0 0,25

Cau 5 Cho hinh chop S.ABCD c6 day la hinh vuong canh a, SA vuong goc voi mdt phang
. (ABCD) va goc giita dwong thang SC tao véi mdt phang (SAB) bang 30°. Goi M la trung
(1,0 diem) | diém ciia SA, (P) la mdt phing di qua M va vuéng goc voi SC. Mt phing (P) cit cdc
canh SB, SC, SD lin lwot tai N, E, F. Tinh theo a thé tich khéi chép S.MNEF va bdn
kinh mdt cdu ngoai tiép hinh chép S.MNEF.

Tur gia thiet ta co:

BC 1 4B —
= BC L (§4B)= BSC =30
BC 184
la goc gitra SC vé1 mp(SAB)
Tu do:
SB = BC.cot30° = a3, 0,25

SA=+SB* - AB* =a 2
SC L (P) tai E nén thé tich khbi chép

S.MNEF d&uogc xac dinh boi:
1

V= 3 S\ nir SE
Do S4 L AC va SA= AC =a~2 ,nén ASAC vudng can tai 4 = ASEM vudng can
tai £ = SE =— Sl _

N 0,25
Ta co:
MN L CS(doSC L (P)
= MN L (SBC)=> MN L NE,MN 1 SB
MN 1 BC(doBC L (S4B)
2
S, L MNNE=L. a6 aV3 _a'\2
2 2 6 6 24

2
Hoan toan twong tu ta cling c6 MF L EF va S, = % = Syver = % 0,25
1 a‘\2
72

Vay V =Sy SE =

(dvtt)

MN 1 SE
MN 1 NE

Tur d6 ASNM, ASEM va ASFM 1a 3 tam giac vudng nhan SM la canh huyén chung.
Suy ra néu goi / la trung di€m cua SM thi I chinh la tdm mat cau ngoai tiép hinh

}:MNL(SNE):MNJ_SN . Tuong tu MF L SF 0.25




a2

4

chop S.MNEF va ban kinh mit cau la R = %SM =

Ciau 6 | Tim m de phuong trinh sau c6 ding hai nghiém thyc:
52+ (m+14)x+4m+9 =/x* —x =20 +5/x+1.

(1,0 diém)

. . P_x-20>0
Trude hét ta phai c6 didu kién {© sx25 (1)
x+12>0
V6i diéu kién (1), phuong trinh di cho twong duong:
5x% +(m+14)x+4m+9 = x* —x — 20+ 25(x + 1)+ 10y (x + )(x> — x — 20) 0,25

& 4(x* = x=20) + (m+6)(x +4) =10 (x + 4)(x* —4x—5)

2 2 _
@4(x X 2O)+m+6:10 /x 4x-5 @)
x+4 x+4

2 — —_—

Pit ¢ = L’;S , phuong trinh (2) trd thanh: m =—4¢> +10t -6 (3)
x+
2 — —_—
Xétham f(x) :w, véi x €[5;+ ), ta co:
x+4
2

. , x"+8x—-11 , ,

f(5)=0, lim f(x)=+0, f'(x)= W >0,Vx €[5;+ o). Chung to f(x) 0,25
X—>+00 X+
dong bién trén [5;+ o)
Suy ra:
+Pidukiéncuatla 1>0.
. . X X' —4x-5 , .. o
+ V6imoi ¢ >0 thi phuong trinh £ = ~ord c6 dung 1 nghiém x €[5;+ o)
X+

Tur 6 yéu cau bai toan tuong duong tim m sao cho phuong trinh (3) c¢6 dung 2
nghi¢m ¢ €[0;+ )

Lai xét ham: g(f) = —4¢* +10f —6 véi ¢ €[0;+00), ta co: 0,25
5 (5) 1
(1)=-8:+10; g'()=0t==, g| = | =—
g'(r) g'(r) 2 gbj 2
Béng bién thién:
t 0 Bl + o0
4
g 0 -

0,25

N
g /_6/% \_oo

YAy n A iAo S W 1
Tur bang bién thién ta suy ra diéu ki¢n cua m thoa yéu cau bai todn la -6 <m < 2

Cau7a | Tyong mat phing véi hé toa dp Oxy, cho hinh chit nhit ABCD c6 AB = ADN2, tam
(1,0 diém) I(1;-2). Goi M la trung diém canh CD, H(2;-1) la giao diém ciia hai dwong thing AC
’ va BM. Tim toa dj cdc diém A, B.

Tir gia thiét ta co H 1a trong tim ABCD. Suy ra IA=3H] = A(-2;-5). 0,25
Tacd HB ZEBM :M;HC :lAC :@.

3 3 3 3 0,25
Suy ra HB*> + HC* = BC*.Vay BM 1 AC.




Suy ra BM di qua H(2;—1), nhan vtpt IH = (1;1) = ptBM : x+y—1=0. 0,25
= toa do B co dang B(t;1-1¢).
B=I4 < (-1 +(3-1) =18 2 —4t—4=0 < t=2+22 0.25

Vay B(2+2+/2;-1-24/2) hodc B(2—-2+/2;-1+24/2).

Cau 8.a

(1,0 diém)

Trong khong gian vdi hé toa dp Oxyz, cho mdt phang (P): x—2y—z—5=0 va hai diém
A(3;-1;-3), B(5;1;1). Tim toa dp diém C thuc (P) sao cho mdt phing (ABC) vuéng géc

véi (P) va dién tich tam gidc ABC bang V3.

Ta co:
+ vtptcua (P)1a n=(1;—-2;—1). Ce(P)nén C(xy;y,;x,—2¥,—95)

+ AB=(2;2;4), AC =(x,-3;y, +L;x,—2y,-2) 0,25
Suy ra mp(4BC) co vtpt 1a

it =| 4B, AC | = (2x, ~ 8y, ~8:2x, +4y, =8 —2x, +2y, +8)
Theo gia thiét:

(ABC) L (P)=ii.in=0< 2x, -8y, —8—2(2x, + 4y, —8) —(=2x, + 2y, +8) =0 0,25
<y, =0

1r— —

S e :ﬁ@E‘[AB,Ac]‘zﬁ 0.25

(2%, —8y, —8) +(2x, + 4y, —8)* +(~2x, + 2y, +8)> =3
1 Xy =
=N 5.\/(2x0 —8)> +(2x, —8)’ +(-2x, +8)* =-/3 & (2x,—8)* =4 @[ 0 0,25

x,=3
Vay C(5;0;0) hodac C(3;0;-2)

Cau 9.a

(1,0 diém)

Goi A la tdp hop tit cd cdc so tw nhién gom ba chit s6 déi mét khdc nhau va déu khdc 0.

Chon ngéu nhién mét sé tiv tdp A. Tinh xdc sudt dé so6 dwoc chon chia hét cho 3.

S6 phan tir ctia tap 4: 4] = 504 0,25
Goi n =abc 1a sb tu nhién duoc chon thda yéu cau bai toan. Chi c6 cac truong 0.25
hop sau: ) ’
THi: a, b, c chia hét cho 3 = a,b,c € B=1{3;6,9} = c6 3! cach chon n

TH2: a, b, cchiacho 3 du 1= a,b,c € C={1;4;7} = c06 3! cach chon n 0,25
TH3: a, b, ¢ chiacho 3 du 2= a,b,c € D ={2;5;8} = c6 3! cach chon n

THa4: Trong 3 s6 a, b, ¢ c6 mot s thude B, mbt s6 thudc C va sb con lai thuoc D

= ¢06 (3x3x3)3! cach chon n

Suy ra sb cach chon n 1a (3+3%).31=180. 0,25

Vay xac suit dé sd duge chon chia hét cho 3 1a 180 = )
504 14

Cau 7.b

(1,0 diém)

Trong mdt phing véi hé toa dp Oxy, cho dwong tron (C):(x—4) +(y—1)> =20 va diém
M (3;-1). Viét phwong trinh dwong thing di qua M va cit (C) tai hai diém phén biét A, B

sao cho dién tich tam gidc IAB bang 8 (I la tam dwong tron (C)).

Puong tron (C) ¢ tim 1(4;1), R =2+/5 .

Goi H 1 trung diém AB, suy ra AH | AB.

Dién tich tam giac I4B: S,,, = %IH.AB =8« [H=4hodc [H=2

Pudng thing A di qua diém M nén c6 phuong trinh
ax+by—3a+b=0, a’+b*>0.

0,25




|a + 2b| 5 5
THi: dIA)=IH=4 << ————=4< 15a" —4ab+12b" =0 2
Na’ +b° 0,25
< 11(a*> +b*)+(2a—b)’ =0 < a= b =0 (khong théa a> + b*> > 0).
|a+ 20|
TH2: dIA)=IH=2 & ————==2 2
[ 2, 12 0,25
a +b
< a(Ba—4b)=0 < a=0hoac3a—4b=0.
+Néu a =0 chonb =1 = phuong trinh A: y +1=0. 0,25
+ Néu 3a—4b=0chona =4 vab=3 = phuong trinh A: 4x + 3y — 9 =0.
Ciu 8.b | Trong khéng gian véi hé toa dp Oxyz, cho mdt cau (S): x*+y* +z° —x—4y—-2=0 va
(1,0 diém) hai diém A(3;-5;2), B(7;,-3;—2).Tim diém M trén (S) sao cho biéu thirc MA* + MB* cé
’ gid tri nhé nhit.
Goi I 1a trung diém ctia AB thi 1(5;—4;0).
. 0,25
Ta co: MA*+MB* =2IM* +%ABZ =2IM" + @ = MA®+MB?nho nhat khi
va chi khi /M nh¢ nhat.
e 1 oy 5 1Y , 15
(S) co tam J 5;2;0 , ban kinh R:E. Do IJ = 5—5 +(2+4) :?>R,
nén / ndm ngoai (§). Tur do néu goi My la giao diém cua doan thang 1J vai (S), thi 0.25
vl moi diém M thuoc (S) ta ludon c6 bat dang thuc dung sau: ’
IM+MJ=IM+R>1J=IM,+R < IM > IM, = const. Dang thic chi xdy ra
khi M =M,
Vay MA? + MB? nhé nhat khi M 1a giao diém cuia doan LJ véi ()
x=5-3¢
Ta c6 phuong trinh 1J: { y =—4+4t (teR) 0,25
z=0
Toa 6 M la nghiém cuia hé:
x=5-3t
z=0 x=-1Ly=4,z=0;t=2
X+ 4z —x-4y-2=0
Do M thudc doan IJ nén ta chi nhan M (2;0;0)
Cau 9.b e +(x+y)lnx=e"+(x+y)ln
X Gidi h¢é phwong trinh: < | ( zy) , (rep)iny
(1,0 diém) 3x -x +3x +x+2 — 32y +9
biéu kién: x >0vay>0.
e'—e’ =(x+y)(Iny-Inx) (1 0,25
H¢ phuong trinh da cho twong duong: § 2( ) zy ) O
3x —x +3X +x+2 — 32y +9 (2)
Nhan xét: Vi cac ham sd y=¢', y =In¢ luén dong bién trén khoang (0;+0), nén 0.25
v6i x> y >0 hodc 0<x< y thihai vé cua pt (1) ludn trai diu nhau. Suy ra (1) < ’
X=y
Tliay Vélo2 2)ta duf;c: 2 2 2 7 2 0,25
3x —x +3x +x+2 — 32x‘ +9 P 3x —x-2 +3x +xo_ 32x -2 +1® (3x‘—x—2 _1)(3x +x _1) — 0




3 _1=0 X +x=0

Do diéu kién nén ta chi nhan x=2 = y=2
Vay hé phuong trinh c6 mdt nghiém (2; 2)

ox=2 2 x=-1
{3 ~1=0 {x —x-2=0
= = < x=0 .

x=2

0,25

Ghi chu:

+ Cdch gidi khdc ciia Cau 3:

Vi dieu kién trén phuong trinh da cho tuwong duong:

x*+3 (x2 + 7)2
x  4(x+1)?

S 403 +3) 1) =x (4 7)

& 40 +3)(x +1)* =x(x’ +7)2 o X —4x 1 6x° —16x° +25x-12=0

x—1=0

o (=1 (x=3)(x* +x+4) =0 | x=3=0 @{x

x*+x+4=0 (vn)
Vay phuong trinh ¢6 2 nghiém x = 1; x = 3.
+ Cdch gidi khdc ciia Cdu 8a:
Ttr gia thiét suy ra IA=3HI = A(=2;-5).
Goi B(x;y). Taco
{IAzIB {(x—1)2+(y+2)2=18
=

AB = AD\2 (x+2)2+(y—5)2:2[(4—x)2+(1_y)2
- x=2+42\2 hoic x=2-22
y=-1-22  |y=-1+2V2

Vay B(2+2+/2;-1-24/2) hodc B(2—2+/2;-1+24/2).
+ Cdch gidi khdc ciia Cau 8b:
Gia st M (x,;,;z,) Taco:

x=3

]C>

I9x-y-9=0
X'+ —2x+4y-13=0

2
+ M €(S)nén x§+y§+z§—x0—4y0—2=0:(x0—%j +(y, =2 +z, :2745 (1) va

x§+y02+zg =x,+4y,+2 (2)

+ IM? =(x, =5 +(y, +4)’ +z; =x, +y; +z; —10x, +8y, +41
Do (2) nén IM’ = x,+4y,+2-10x, +8y, +41=-9x, +12y, +43

2 2
Theo bdt B.C.S: [—9(% —%j+ 12(y, =2)+ O.Zoj| <(81+144) {(xo —%J +(y,—2) + zg:l = 225.% (3)

1
@——S—9(x0—5j+12(y0—2)£§©25£—9x0+12y0 +43<100=5<IM <10 (4)

75
2
z,=0
1
: N TSy, -2
Dang thirc ¢ (3) chi x4y ra khi: —9:01—2

2
(xo_%J +(yo_2)2 +Z§ =

25

z,=0
2(2x, 1)
yy-2=-228D
(2x, -1y N 4(2x, -1y _ 25
4 9 4




-0
: 2w -y |07 |
N yO—ZZ—%Q yOZOV y0:4
-0 -
(2x, 1) =9 K %

+ V61 M(2;0;0) thi IM =5
+Véi M (-1;4;0) thi IM =10
So sanh v6i (4) ta suy ra M (2;0;0) la diém can tim.



