SO GD & DT VINH PHUC PE THI THU THPT QUOC GIA NAM 2015 - LAN 4
THPT Chuyén Vinh Phuc Moén: TOAN-KHOI 12 )
Thoi gian lam bai: 180 phut, khéng ké thoi gian

phat aé

Cau 1 (2,0 diém). Cho ham s6 y=x’—3x>+2
a) Khao sat sy bién thién va v& do thi (C) cta ham sd
b) Tim cdc gié trj ciia tham s6 m dé duong thing d:y=m(x—2)-2 cdt do thi (C)tai 3 diém phan biét
A(2;-2),B,D sao cho tich cac h¢ s6 goc cua tiép tuyén tai B va D vai do thi (C) bang 27.
A L2 X 1
Cau 2 (1,0 di¢m). Giai phuong trinh :  log, (x* —9)=log, (x +3)2 +Zlogﬁ (x— 5)2 .
. ¢5x—3In(x+2
Cau 3 (1,0 diém). Tinh tichphan: [ = I(z)dx .
o (x+1)
Cau 4 (1,0 diém).
a) Tinh modun cia s6 phirc z+i, biét (z+i)(z +i)=2iz (i la don vi do)
b) Mot bo dé thi toan hoc sinh gidi 16p 12 ma mdi dé gdm 5 cau duge chon tir 15 cau d&,10 cau trung binh
va5 cau kho. Mot dé thi duoc goi la “T6t” néu trong dé thi c6 ca ba cau dé, trung binh va kh(’),déng thoi s6
cdu d& khong it hon 2 .Lay ngiu nhién mot dé thi trong bo dé trén. Tim xéac suat dé dé thi liy ra 1a mot dé thi
“Té"
Cau 5 (1,0 diém). Cho hinh chép S.ABCD ¢6 ddy ABCD 1a hinh binh hanh tim O, 4B =4, AD = 43, cac
canh bén bang nhau va bang 6, goi M 14 trung diém ctia OC . Tinh thé tich khéi chop S.4ABMD va dién
tich ctia mat cau ngoai tiép tir dién SOCD .
x+2 y-4 z+1
-3
M (2;-1;3). Viét phuong trinh mat phang (P)di qua diém K (1;0;0), song song v6i dudng thing d dong
thoi cach diém M mot khoang bang NER
Céu 7 (1,0 diém). Trong mit phang v6i hé toa 40 Oxy, cho tam gidc ABC cé truc tim H (5;5), phuong

va diém

Céu 6 (1,0 diém). Trong khong gian v6i hé toa 46 Oxyz, cho duong thang d :

trinh duong thing chira canh BC 1a x+ y—8=0. Biét rang duong tron ngoai tiép tam gisc ABC di qua hai
diém M (7;3), N(4;2). Tinh dién tich tam gidc ABC .
X +xy—2y +3y—1=4/y—1 —Jx

Cau 8 (1,0 diém). Giai hé phuong trinh :
36—y +32x+3y 7T =2x+7

Cau9 (1,0 diém).
Cho céc s6 thyc duong a,b, ¢ thoéa man : 9(ar4 +b* +c4) —25(ar2 +b’ +cz)+ 48 =0
a’ b’ c’

Tim gi4 tri nho nhit cua biéu thie: P = + +
b+2c c+2a a+2b

Hét

Thi sinh khong dwoc sw dung tai liéu. Can by coi thi khong gidi thich gi thém.
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Ciiu Ddp dn | Piém
1 a.(1,0 diém). y=x*-3x>+2 Khao sat va v& dd thi

(2,0 diém) "y T3p xdc dinh: D=R

¥ Su bién thién:

= Chiéu bién thién: y'=3x"—6x; y'=0< x=0 hodc x=2.
+ Ham sb nghich bién trén khoang (0;2);

+ Dong bién trén céc khodng (—o0;0) va (2;+0).

0.25

0.25

= Cuc tri:
+ Ham s6 dat cyc tiéu tai x=2; yer= y(2)=-2;
+ Ham sd dat cuc dai tai x=0; yep= y(0)=2.

= Gidi han: lim y = —o0; lim y =+

X—>—0 X—>+00

- Bdng bién thién: 0.25

0 2 +00
! + 0 - 0 +

Oo/vz\_2 /“’.

0.25

¥ Do thi:
1 y f(x)=(x3)-3*(x)"2+2

b.(1,0 diém). Tim cac gié tri cta tham sb m dé duong thing d:y=m(x— 2)-2 cat do thi
(C)tai 3 diém phén biét A(2;-2),B,D sao cho tich cac h¢ s0 goc cua tiép tuyén tai Bva D
v6i d6 thi (C) bang 27.

Phuong trinh hoanh d9 giao diém cia d va (C) 1a x* =3x* +2=m(x-2)-2

0.25




& (x-2)(x 2)=0 =2
x=2)(x*—x—-m-—
g(x)=x-x-m-2=0(1)
d cit (C) tai ba diém phan biét 4(2;-2),B,D khi chi khi (1)c6 hai nghiém phén | 0.25
] A=9+4m >0 9
biét khac 2 < S 0#Em>—=(*)
g(2)=—m¢0 4
V6i diéu kién (*) , 801 x,,x, la cac nghiém cua (1) thi x,+x, =1, x,-x,=-m—2 0.25
Taco k=y'(x) ' (x,)=(3x —6x,)(3x) —6x,) =9 (m+1)" -9 =27 0.25
<:>(m+1)2 =4, m=1 vm=-3 d6i chiéu véi diéu kién (*) chicéd m=1 thoa méan
ycbt
1,0 ;iém) Giai phuong trinh :  log, (xz —9) = log, (x+3)2 +ilogﬁ (x—S)2
2_ —_—
T A A N P g 0.25
¥ Dicu kién: {x+3=0 < {x=-3 I (2)
Y <
(x—5)2¢0 x5
v Khido: (2) <« log, (x* —9)=log, (x+3) + log, |x— 5| 0.25
& log, (x* —9) =log, [(x+3)‘x—5” .
X —9=(x+3) x5 e x-3=(x+3)]x 3 (3)
e V6i x<—3 hoac 3<x<5
1—+/73
x= ;/7 (tm) 0.25
e x—3=(x+3)(5—x)exr¥—x-18=0&
(3) e v-3=(x3)(5) e
=" (tm)
e V&i 5<x thi
3+;/7 “/m)
e x—3=(x+3)(x—5)x"-3x-12=0& 0.25
3o x-3=(r+3)—) e
x= 5 (loai)
Vay phuong trinh ¢6 ba nghiém lei\/%; x=3+;/§
3 1
(1,0 diém) Tinh tich phan: 7= J-SX 3ln x+2 dx .
’ 0 x+1
; l 2 0.25
Ta c6: 1=5j X 2dx—3j 0(x+2) s,
(x+1) (x+1)
x+1-1 ro1 | ' 0.25
dx = dx — dx=In|x+1 +—
f(x+1)2 [(erl) *[(erl) =+ x+1,
:1n2—l




1

0.25

u=In(x+2 du = d
Lln x+2 ( ) " x+2 o
I 1 -dat dv——l dx 1 x+2
0 x+ - 2 — _+1 —
(x+1) Y ()H—l j x+1
1= 2 +j—dx 212-2In3+In[x+1 =3In2-21n3
x+1 0 2 2
0.25
Vay [=5 ln2—l -3 3ln2—iln3 :21n3—41n2—§
2 2 2 2
4 | a.(0,5 diém). Tinh modun cua s phirc z+i, biét (z+i)(z +i)=2iz (i 1a don vi 40)
1,0 dié
(1,0 dicm) bat z=a+bi, (a,b€ ) taco: (z+i)(z +i)=2iz 0.25
<:>Z~E+i(z+2)—1=2iz<:>a2+b2—1+2ai=—2b+2ai
2 2_1:_2
@b b<:>a2+b2+2b+1=2<:>a2+(b+1)2=2
2a=2a
0.25

\z+i\=‘a+(b+1)i‘=«/a2+(b+1)2 =+/2 . Vay mddun ctia sb phitc z+i bing v/2

b.(0,5 diém). Mot bo dé thi toan hoc sinh gidi 16p 12 ma moi dé gém 5cau duogc chon tir 15

cau dé&,10 cau trung binh va 5 cau kho. Mot dé thi duogc goi 1a “Tét” néu trong dé thi co ca

ba cau dé, trung binh va kho, dong thoi sb cdu dé khong it hon 2 . Lay ngiu nhién mot dé

thi trong bo d& trén. Tim xac suat dé dé thi 14y ra 1a mot dé thi « Tot”.

¥ S6 phan tir ciia khong gian mau 1a |Q| = C3, = 142506

¥ Goi A Ia bién ¢ " dé thi ldy ra la mot dé thi « Tot” ‘ , i
Vi trong mot d€ thi “Tot” ¢6 ca ba cau de, trung binh va kho,dong thoi so cau dé
khong it hon 2 nén ta c6 cac trudong hop sau day thuan loi cho bien co A

THI. Dé thi gdm 3 cau dé, 1 cau trung binh va 1 cu kho TH nay c¢6 C..C/,C.

TH2. Dé thi gdm 2 cau d&, 2 cau trung binh va 1 cu kho TH nay c6 C.C!,C!

TH3. Dé thi gdm 2 cau dé, 1 cau trung binh va 2 cau kho TH nay c6 CAC!,C?

v Vay |Q,|=CLCl Ch+ CCl Ch + CLCl C: =56875

0.25

Q| _ 56875 _ 625

¥ Vay x4c sut can tinh 1a P(A) = = .
|Q| 142506 1566

(' TH : Trudng hop)

0.25

5 d
(1,0 didm)

Cho hinh chop S.ABCD c6 ddy ABCD 1a hinh binh hanh tim O, AB =4, AD = 44/3 , céc
canh bén bang nhau va bang 6, goi M 1a trung diém cia OC . Tinh thé tich khéi chop

S.ABMD va dién tich cia mt cau ngoai tiép tr dién SOCD .

Taco S4=SB=SC=SD=6= SO L (ABCD)
ASOA = ASOB = ASOC = ASOD = OA = OB = OC = OD = ABCD 1a hinh chir

0.25
nhit. = S ., = AB.AD =4.43 =16\/3
2
Ta c6 BD =~ AB* + BD* = |4 +(4ﬁ) =8 = SO =+SB>-0B> =25
0.25
) 1 1 32415 3
Vay VSABCD = ESO’ SABCD = 5 ) 2\/5 ) 16\/_ = T = VSAABMD = Z VSABCD = 8\/E
Goi G latrong tim AOCD , vi AOCD déu nén G ciing 1 tim dudng tron ngoai 0.25

tiép tam giac AOCD . Dung duong thing d di qua G va song song véi SO
= d 1 (ABCD) nén d 1a truc dudng tron (OCD). Trong mit phing (SOG) dung




dudng thang trung truc ctia SO, cat d tai K, cat SO tai I ta cé OI 1 trung truc
cia SO= KO=KS, do KO=KC =KD = K latam mat cau ngoai ti€p tir dién
SOCD .

e 004 e o 012+0G2=\/[iJ (TJ 5 o

NERNCN
2
dién tich mat cu S,,., = 47R* = 4;{@} _ 1247

3

0.25

6 d
(1,0 didm)

x+2 y-4 z+1

Trong khong gian v6i hé toa d6 Oxyz, cho duong thing d : 3

va diém

M (2;-1;3). Viét phuong trinh mt phing (P)di qua diém X (1;0;0), song song véi duong

thing d dong thoi cach didm M mot khodng bing /3 .

d co vtep i =(2;-3;1),qua H(-2;4;-1),

(P)co vipt ii =(4;B;C),( 4’ + B> +C* >0)

{ﬁﬁ 0 {2A—3B+C=O {C=—2A+3B
i ()~

i -
“2;4,-1) ¢ 34+4B-C#0  |C#34-4B (¥)

0.25

= (P): Ax+By+(3B—24)z—A=0

P ‘{qua K(1;0;0)

| vipt i =(4;B;—24+3B)

d(M.(P)) == |-54+8B| _f

J42+ B> +(3B-24)"

0.25

2 2 2 2 2 A=B
& (-54+8B) =3(54*~124B+10B’ ) < 54* ~224B+17B* =0 <
54=17B
e V6i A=B= C =B khong thoa man (*)

e V6i 54=17B=chon 4=17 tacd B=5= C=-19 thoaméan (*)

0.25

. Suy ra phuong trinh mét phang (P):17x+5y—19z-17=0

0.25

7 d
(1,0 didm)

Trong mit phang voi hé toa dd Oxy, cho tam gidc ABCcod truc tim H (5;5),
phuong trinh duong thing chira canh BC 13 x+y—8=0. Biét rang dudng tron
ngoai tiép tam gidc ABC di qua hai diém M (7;3), N(4;2). Tinh dién tich tam
gidc ABC.

Goi H,déixtmg véi H qua BC = pt HH,:x-y=0 = {I}= HH, " BC
= 1(4;4)= H,(3;3). Ta ching minh dugc diém H, thu¢c (ABC)

0.25

(ABC):x2+y2—2ax—2by+c=0,(a2+b2—c>0)
M e(4BC) [7*+3 -14a-6b+c=0 (q=5
Do {N e(4BC) = 4’ +2°-8a—4b+c=0 = b=4
H e(ABC) |3'+3"—6a—6b+c=0 c=36
:>(ABC):x2+y2—10x—8y+36=0

0.25

{4} = HH,N(ABC)= A4(6;6),do A+ H,.

. x+y—-8=0
{B,C}=BCN(4BC)= toadd B,Clanghiémhpt 4 =~
x +y —10x—-8y+36=0

0.25




{x=3

:5 —

W 3BC:3\/§jd(AjBC):|6+6 Y0
6 V2

Suy ra dién tich AABC 14 S, = %-d(A,BC)-BC - %-2\5-3\6 =6 (dvdt)

0.25

8 2
(1,0 diém)

x2+xy—2y2+3y—1:«/y—l—\/; (1)
36—y +32x+3y—T=2x+7 (2)

Giai h¢ phuong trinh : [

x=0
D/K 1< y<6 (*).
2x+3y-720

Tu (1)3\/ﬁ—\/;Jr(y—l)z—szry(y—x—l):O

0.25

<:>(y—x—1 +2y+x-1|=0=2y—-x-1=0x=y-1 (3)

) 1
N

>0,x2086>y>1

0.25

Thé (3)vao (2)tadugept 336 -y +3,5y-9 =2y+5 , (4) d/k %§y§6

Gidi (4) < (8-y)-3J6-y+3(y-1-5y-9)=0
2 2
y =T7y+10 3.7 -7y+10 _0
(8=y)+3\J6-y  y—1+4/5r-9

1 3
8—y+3,6-y +y—1+\/5y—9

>0,V%Sy£6

& (¥ =Ty+10) =0

0.25

0.25

9 2
(1,0 diém)

Véy hpt c6 hai nghiém (x;y)=(1;2),(x; ) =(45)
Cho céc s6 thue duong a,b,c¢ théa man : 9(a4 +b* +c4)—25(a2 +b’ +c2)+ 48 =0
a’ b’ c
= + +
b+2c c+2a a+2b

2

Tim gia tri nho nhét cia biéu thie: P

Cich1 gt 25(a’ +b°+c*)+48=9(a* +b* +c*) két hop véi ding thirc
a*+b*+c* Zé(az +b’ +c2), tir d6 suy ra:

25(c12+bz+c2)+4823(az+bz+c2)2 & 3<a’ +bhr+ ¢t SE

0.25

) e 2 b+2c)a’ 2
Ap dung bat dang thac AM-GM ta c6: A ( c)a > 24
b+2c 9 3
2 2 2 2 2 2
b Jr(chZa)b >2b c +(a+2b)c >2c

c+2a 9 T 3 Ta+2b 9 T3

0.25




Khi d6 Pzi(az +b +c2)—;[az (b+2¢)+b" (c+2a)+c* (a+2b)|

a+a+c cC+l+b P +b+” 5 5, 0.25
+ 3 + =a +b +c

Suyra: az(bJr2c)+b2 (c+2a)+cz(a+2b)§a3 +a’b+a’c+b +bc+ba

Ma d’c+c*b+b*a<

+ c3JrczbJrczar:(arerJrc)(ar2 +b +cz)§(az +b +cz) 3(a2 +b +cz)

Tu do P2§<az + b +cz);<az + b +c2) 3(612 +b’ +c2)

bt t=[3(a* +b” +¢*) =>3<1<4. 0.25

1 2
Chonén P>——¢ +=¢ = f(t),t€[3;4
onén P>—— +9 f (1)1 €[3;4]

. 2 4_
Xét him s5 f(t):—217t3+§tz,we[3;4]:>f’(t):—t9+t:t< . )0
Vit e([3;4] = f(¢) lién tuc va dong bién trén doan [3;4]
2 3
:>rninf(t)zf(3)=2-3——3—=1:>minP=minf(t)=l<:>a=b=c=1
te[3;4] 9 27 te[3;4]

Cach 2; Taco 14x+2>25x" —9x" (*), Vx>0, "="< x=1 thit viy
(*) < 9x* =25x* +14x+22 0 < (x—1)" (94" +18x+2) > 0 ludn diing . Vay
14a+2>25a*> -9a*
14b+2> 255" —9b* = 14(a+b+c)+6225(a’ +b*+c*)-9(a* +b* +c*)= 48
l4c+2>25¢* -9¢*
= a+b+c>3, ddubing ©a=b=c=1
Ap dung bat dang thic Cauchy-Schawrz ta duoc
2 2 2 2

_ @ b L Z(a+b+0) :a+b+021

b+2c c¢+2a a+2b 3(a+b+c) 3
ddu bang <> a=b=c=1. Vay gia tri nho nhit cia P bang l<<a=b=c=1

Luu y khi cham bai:
- Ddp dn chi trinh bay mét cach gidi bao gom cdc ¥ bdt budc phdi ¢é trong bai lam ciia hoc sinh.
Khi chdm néu hoc sinh bé qua buée nao thi khéng cho diém bude do.
- Néu hoc sinh gidi cach khdc, giam khdo can cir cdc ¥ trong dap dn dé cho diém.
- Trong bai lam, néu & mét bude nao dé bi sai thi cc phan sau cé sir dung két qua sai dé khong
duoc diém.
- Hoc sinh dwoc sit dung két qua phan trude dé lam phan sau.
- Trong 101 gidi cdu 5 néu hoc sinh khéng vé hinh thi khéng cho diém.
- Piém toan bai tinh dén 0,25 va khéng lam tron.
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