SO GD&DPT HUNG YEI\[ PE THI TH U KY THI THPT QU OC GIA NAM 2015
TRUONG THPT PHU CU MON TOAN ) ‘
TO TOAN - TIN Thoi gian lam bai: 180 phuat khong lgiao dé

Cau 1 (2,0diém). Cho ham & y= X —3X%+1, c6dd thi (C).
a) Khao sat g bién thién va & do thi (C).
b) Viét phuong trinh tép tuyen aia d6 thi (C) ti giao diém aia (C) vaduong thing
d:y=x-2.

Cau 2 (1,0diém). Cho $ phirc zthca man z(1+ 2i) = 7+ 4. Tim matun $ phic w= z+2i.
1

Cau 3 (1,0diém). Tinh tich phanl = I(x—l)ezxdx
0

Cau 4 (1,0diém).
a) Giai phuong trinhlog, (x+1) + log, v x+ 1= 1
2

b) T6 1 Iop 12A1 c6 12 he sinh gm c6 7 hoc sinh nam va 5de sinh nit, trongdé AN 1&
to truéng CW(‘)n HOA la & phd. Clon ngau nhién 5 bc sinh trong @ dé tham,gia} hat
dong tp the cua trwong nhan ¢ ngay thanhab boan 26 thang 3. Tinh xacade sao
cho nhém hc sinhduoc chon ¢ 3 e sinh nam va 24t sinh rir trongdé phai nhat
thiet c6 mn AN haic ban HOA nhrng khéng c6 & hai (AN la tvc sinh nam, HOA la
hoc sinh ).

Cau 5 (1,0diém). Trong khdng gian Oxyz, cho haiém A(-1-2;2),B(- 3+ 2;0 va mit
phang (P) ¢ prong trinh x+3y— z+ 2= 0.

a) Viét phrong trinh nit phing (Q) 1a mit phing trung trrc ciadoan AB.

b) Goi A la giao tugn aia (P) va (Q). Timdiém M thuwc A sao chadoan thing OM nho
nhat.

Cau 6 (1,0diém). Cho hinh #ng tm dang ABC. A B C c6 day ABC la tam giac canat C,
canh day AB bing 2a va goc ABC=30°. Mt phing (C' AB) tao voi day (ABC) mét goc 60.
Tinh thé tich aia khoi lang tn ABC. A B C va khaing cach dia haiduong thing AC' va
CB'.

Cau 7 (1,0diém). Trong niit phing Wi hé truc toa d6 Oxy, cho hinh vuéng ABCDPiém
N(L-2) thoa man 2NB+ NC= 0 vadiém M (3;6) thusc duong thing chira anh AD. Goi H
la hinh chéu vuéng gbc gadinh A xubng duong thing DN. Xacdinh tca d6 cacdinh aia hinh

vudng ABCD bét khoang cach i diém H dén canh CD king 121\:/;2 vadinh A c6 hoanhis 1a
mot 5 nguyén én hon —2.
Cau 8 (1,0diem). Giai hé phuong trinh
X —Xx—y-13 x— y-1= w1
J y y-1= y (x y<E)

X+ Y+ 14+ 2%+ y:\/5>5+ 3y + 3% 7y
Cau 9 (1,0diém). Cho ba é thuc khéng amx, y, z. Tim gié ti [6n nhit caa biéu thuc

4 4 5

P= _ _
\/x2+y2+22+4 (x+y)\/(x+22)(w2j (w )L\/( ¥2 K 22)x
HET---
Thi sinh khdngdugc si dung tai ligu. Can kj coi thi khdng giii thich gi thém.
Ho VA tEN thi SINN..eeeie e e NP To ] 0 F-10] o R
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cau | PAP AN Piém
Cau 1 (2,0diém). Cho ham & y = x*-3)%+1, c6dé thi (C). 6
a) Khao séat g bién thién va € d6 thi (C). ’
1 Tap xacdinh: D =R 0,25
; x=0
Tacoy'=3xX -6x= y'= 0= {
X=2
lim y =+
Db thi ham $ khong cé #m cin
Bang bén thién
X —00 0 2 +00
0,2
y + 0o - 0 2
1 +00
, / \ /
—00 -3
Turdo suyra
Ham $ dong bién trén cac khang (—oc;0) va (2;+).
Ham $ nghich bén trén khang (0; 2) 0.25
Ham $ dat gia ti cuc dai tai X = 0, y., = y(0)=1
Ham $ dat gia i cuc tiéu tai x = 2, y.; = y(2)=-3
Do thi ham $.
Piém ubn aiadd thi
y"=6x-6= y"= 0= x= 1= I(1- 2 ladiém wn aadd thi
D6 thi (C) cit tryc tung hi diém A(0;1
;i y f(x)=x"3-3*x"2+1'
of 0,25
b) Viét phuong trinh tép tuyén cia do thi (C) @i giao diém acia (C) vaduong thing o
d:y=x-2. ,
Phrong trinh hoankis giaodiém cia (C) va d la
x=3
X*—3x°+1= x- 2= X¥-3X - x+ 3= O<:>(>e:)( X— ;L: = x 1 0.25
x=-1
Suy ra giaadiém la A(3;1) ,B(1-19) C(- 1+ 3
0,25
Phrong trinh tép tuyén tai A(3;1) 1a y=9x- 26
Phrong trinh tép tuyén tai B(L,-1) 1a y=-3x+2
0,25
Phrong trinh tép tuyén tai C(-1L-3) la y=9x+6
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| | KL: Céc phrong trinh tép tuyén la: y =9x— 26; y =9x+6; y =—3x+ 2 0,25
Cau 2 (1,0diém). Cho $ phic z tha man z(1+ 2i)= 7+ 4. Tim malun $ phic w= z+2i. 1,0
Tacoz(l+2i)=7+ 4o z= "2 0,25
1+2
- (7+4)(1-2) - 7-14+4-8 - 15-10 .

2 (1+2)(1-2) 1 4 5
Suyraz=3+2i
Do dé w= z+2i= 3+ 4i 0,25
Vay |w|=v3+4 =5 0,25

1
Cau 3 (1,0diém). Tinh tich phanl = [ (x-1)e”*.dx 1.0
0
pat "t o 0,25
al =
© |dv= €. dx v=lex ’
2
1, 1%
Suyral =(x-1)=e*| -=[&".d> 0,25
3 2|, 2)
1 2
1 1. :_1__1(e2_1): 3-€ 0,25
2 4 |, 2 4
A2
Vay | == 0,25
Cau 4 (1,0diém).
a) Giai phuong trinhlog, (x+1)+ log, v x+ 1= 1. 0,5
2
Piéu kien: x> -1
. 1 1 o 0,25
Phrong trinh trong duong Iogz(x+1)—§ log, (x+1) = 1<:>—2 log(x+ 1= :
& log, (x+1) = 2 x+ 1= &= x= & (thca man) 0.25
Vay phuong trinh ¢6 nghim x = 3. ’
b) T6 1 lop 12A1 c6 12 bhe sinh @m c6 7 ke sinh nam va 5de sinh i, trongdé AN 1a 6
truong con HOA Iaé phd. Clon ndiu nhién 5 bc sinh trongd dé tham gia hat dong tp thé
cua teong nhan @ ngay thanhab Poan 26 thang 3. Tinh xac&uié sao cho nhomde sinh| 0,5
duoc chon c6 3 lyc sinh nam va 2de sinh rir trongdé phai nhat thiét c6 tan AN haic ban
HOA nhung khéng c6 £ hai.
Mabi cach clon nhom 5 hc sinh r 12 hpc sinh [a ndt t6 hop chip 5 aia 12. Vi iy khong
gian miu Q gom: C°, = 792 phan tu.

4 Goi A 1a bién 65 can tim xac sat, B 1a bién o6 chon duoc nhém @m 3 hoc sinh nam, 2 0.25
hoc sinh rir trongdé c6 an AN va khéng co n HOA. C 1a bén &5 chon duoc nhom| ™
gom 3 hoc sinh nam, 2 ¢t sinh it trongdoé c6 an HOA va khéng c6 dn AN.

Nhu vy, A=BuCvan(A=n(B+nQ.
Tinhn(B): + Chpn ban AN, c6 1 céach.
+ Chpn 2 lan nam tr 6 ban nam condi, co C(f cach.
+ Chpn 2 ban nit tir 4 ban nit, c6 C céach.
Theo quyc nhan:n(B)=1.GZ.C; = 90. 0.25

Tuong tu, n(C) =l.Q:'.Ci = 80.Vay n( A) =90+ 80= 17C.
n(A) 170

XA&c suit cua bién b A la; P(A)=

n(B) 792
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Cau 5 (1,0diém). Trong khong gian Oxyz, cho hdiém A(-1-2;2) ,B(—3- 2;Q va mit phang (P)
cO phrong trinh x+3y— z+ 2= 0. 0,5
a) Viét phuong trinh nit phing (Q) 1a it phing trung trrc ciadoan AB.

Goi | 1a trungdiém aiadoan thing AB = | (-2;-2;1)

. R 0,25
Ta co AB=(-2;0;-2) //n=(1,0;)

Vi mp(Q) la mp trung trc caadoan AB nén nlin vect n= (1;0;]) la vect phéap tugn
vadi quadiém 1(-2;-2;1). 0,25
Vay phuong trinh niit phang (Q) la: x+ z+1=0

b) Goi A la giao tugn aia (P) va (Q). Timiiém M thudc A sao chodoan thing OM nlo

nhit. 0.5
Mp(P) c6 VTPT lan, =(1;3,-1)
Mp(Q) c6 VTPT lan, =(1,0;1)
Suy rau= [ﬁ 6] =(3,-2-3) A VTCP @a A=(P)(Q) 0.25
5 x =3t
Lay E(0;-1-1) e A=(P)n(Q). Phuong trinh tham&Ala{y=-1-2t  (teR)
z=-1-3t
Diém M e A= M (3t;-1- 2 - 1- 3)
Do d6 OM =|OM| = /(3t)" +(~1- 2t)° + (- 1- 3)° =V 22 + 10+ :
2
Tacdé22”+1a+ 2= [x/?ZH%] +;—§2£:> OM 2\/% 0.5

DAau “=" xay ra khi va chkhi t = S M —E_);——B;——7
22 22 11 2

Cau 6 (1,0diém). Cho hinh #ng tru ding ABC. A' B C c6dayABCla tam giac canat C, canh day
AB bing 2a va géc ABC=30°. Mat phing (C' AB) tao véi day (ABC) mot goc 60. Tinh tié tich| 1,0
cua khbi lang tn ABC. A' B' C va khaing céch dia haiduong thing AC' va CB'.

B M A

B = — —/~ —

A 0,25

* Tinh thé tich

Goi M la trungdiém cia AB. Tam giac CAB cami C suy ra ABL CM. Mit khac AB_L
CC'= ABL(CMC)= CMC=60". Goi V la thé tich kng tu ABC.A B C thi
V =S§,,.CC




2

Ta c6 CM = BM.tan 36 —\/_ = Spc = CM AB-Z

NE

2 3

CC'=CM.tan66 =-& /3= a= vzi =

0,25

V3 V37 3
* Tinh khodng céch

Goi E d6i xung wi A’ qua C'. Suy ra ACEC’ la hinh binh hanh.
Nén AC’//CEc (CB'E)= AC//(CB B maB'Cc(CB F).
Dodé d(AC,B'Q=d AC( EB¢)= ¢ ¢ EBY

0,25

Tam giac A'B'E c6 A’C'=C’ E B’C’ nén tam giac A’B’Bvudng ti B’
Goi K la trungdiém B’E, ta c6 tam giac B'C’E canitC’ nén
C'KLB'E
CC'L(ABC)=(ABH= CCL B
Ké C'HLCK= C'Hc(CC K) maB'EL(CC' K)= B EL C H
Tirdéd = C'H L(CB'E) hayC'H =d(C',(CB B)

Ta tinhdugc CB=— 2a =C'B=C E= CBCE

B NE -

Lai c6 ABC=30°, tam giac ABC cant C nén ACB=120 = A'C'B'= B'C E 60

%:» B'E L(CC' K)

' 2
Nén tam giac B'C’Eféu; tinhduoc C'K =\/B' C'Z_[ BZEj _a

CK _+cC?+CK* _ a2
2

Tam gidc CC’K vudng canitC’ dod6é C'H = - >

a2
2

Vay d(AC', CB‘) C H=——

0,25

Cau 7 (1,0diém). Trong it phang Wi hé truc toa do Oxy, cho hinh vuéng ABCIDiém N (1,-2)
thoa m&n 2NB+ NC=0 vadiém M (3;6) thuoc duong thing chia canh AD. Goi H 1a hinh chéu
vudng goc aa dinh A xudng duong thing DN. Xacdinh toa d6 cacdinh aia hinh vudng ABCD I8t

khoang cachir diém H dén canh CD king
2.

vadinh A c6 hoanhis 1a mot sb nguyén én hon

1242
13

1,0

A D M‘(3;6)

12/2

13

B N2 C
Goi E la hinh chdu vudng goc aa H trén CD= HE = 121\:{:2
Gia sir canh hinh vudng inga (a>0)

Ta c62NB+ NC= 0« H\I:EEE nén N am giita B va C sao ch€N :§CB:2—§.

= DN =/CD? + CN? :aTJT?’

0,25




. AD DH a 3 2a
Co ~ADH ~ADNC = = = = — DH=:2:2
*ADH =sDNC(0.9 =50 =c = /s vz~ Vs

3
2a
sDHE ~2DNC(g g = = - PH _ J13 _ 6 \o 18 e o3
NC DN a/13 13 6

3
@2—;:2x/§<:>a:3\/§

Gia sr VTPT aia AD lan=(a; b) véi (a*+b*=0)
Pt AD: ax+ by-3a-6b=0
:d(N,AD)zM@MzmQ 7d - 16ab- 2B = | 0,25

vaZ+ b’
& (a+b)(7a-230) = 0 {"” P=0
7a-23=0

Trwong hep 1: a+b=0
SuyraptAD: x— y+3=0

NPL AD= ptNP. % w1=0= P= ADh NP (3—2;])

1
AP=BN== BC=+/2 m=-1(TM
3 V2 :>AP=\/§<:>|: ( )

m=-3(L)

= A-12
Ace AD= A(m m+-3)( m>-2)
Lucd6 PD=2AP= D(-4;-1)
Tir d6 ta timduoc B(2;-1),C(-1-49
Do d6 A(-12),B(2;-1),C(-1-4,D(-4;-1) 0,25

Truong hep 2: 7a-23=0
Suy ra pt AD:23x+ 7y-111= (
NPL AD= ptNP.7 x 23y 53= 0= P- ADN NP> Ef_s ‘1_173j
AP= BN=1 BC=+/2 ng)’(L)
3 _ 17
= AP=\2

Ae AD= A{m@j( m>-2) m:I—?(L)

Truong hop nay khéng thoa man

Két luan: Vay A(-12),B(2;-1),C(-1-4,D(-4-1) 0,25

X —X— y-13 x— y-1= yr1

(x, yeR) 1,0
X+ Y+1+4/ 2%+ y:\/5>?+ 3y + 3% 7y

Cau 8 (1,0diém). Giai hé phuong tr‘lnh{

x> —Xx—y-1>0
Diéu kién {2x+y>0

5x° +3y* + 3x+ 7y> C
x=0 0,25

Truwdng hop 1: x*—x— y-1=01ir (1) = y+1=0= y=—1= X' - x= Oc{ X
X=

. =1
Thu lai vao phrong trinh (2) thy {X L thoa mén. Suy rg1;-1) la nghém HPT.
y="-

Y . v2
Trwong hep 2: x*—x—y-1>0 0,25
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y+1 y+1
DNeoix—y1=—I"" oifxy1-1=— "= 1
) X —x—y-1 JX—x y1
X—y—2 —(x+ y+1)(x— y-2)
\/x y-1)° +Ix- y-1+1 \/X—X y-1+y+1
Taco@ - y-2) X+ y+1 0
Y(x-y-1)" +I¥x- y—1+1 VX2 x—y-1+ y+1
X—-y-2=0
= 1 X+ y+1 —O(*)
\/(x y-1)° +3/x- y-1+1 \/X - Xx—y-1+ y+1
Vi
~1++/5
X —x—y-1>0 >
=X —X> y+12-2x+1= X+ % 1> 0=
2x+y>0 —1-4/5
X<—

Nén y=>-2x>1+v/5= y+ 1> 24/ 5> 0= x+ W b (
Do d6 PT(*) vb nghém.
Suyray=x-2

Thé vao phrong trinh (2) tatuoc

2x-1+43x— 2=v8¢ - 2 20 2 ¥ 3 2\ @ & i+ @ % )ity ken:

2
X>=.
2x-1= a( a> }j 0,25
bit 3).
J3x=2=b(b> 0)
Phrong trinh t thanh
a+b=+2e+20 < &+2ab B=23+2B=( a P=0= a
Tu do ta co
=1
2X—1=/3X- 2 4 - I+ E X 2> K- T’ 3 @& 3 (T/M)
=3
+) x=1=> y=—1. Thi lai HPT thiy thoa man. 0,25
+) x::31:> y:—g. Thu lai HPT khdng tha mén.
Vay h¢ phuong trinh cé nghéim (x; y) =(L-1).
Cau 9 (1,0diém). Cho ba 8 thuc khdng amx, y, z. Tim gia ti Ion nhit caa biéu thirc
4 4 5 1.0
P: —_ —_ L
X+ Y+ Z+4 (x+y)\/(x+22)(w2j (w );\/( y2 N £2)x
Ta co
AM-GM X+y+4z X+ §y+2xy4yz 4z
o || e fieza(ay T o e X YR A
0,2
32(x2+ Yo+ 22) (9 25
Va




yz 4 zx 4 xy
2

(y+z)\/( y+23( z+2>)AM;GM( W )[y+22+4x: Y+ 242
32(x2+ Yo+ 22) (2)

That vay, voi moi X, y, z> 0 ta ludn c6

Do (x-y) +2(x-2"+2(y- 3°20

Qe(y-2 +2(y-%"+2(z ¥=0

Khi d6 biu thic Pt thanh

Vay GTLN cua P Ié§<:> X=y=2=2

oo 4 B 4 B 5
XY+ P4 2(x2+y2+22) 2(x2+ Y+ 22)
- 4 _ 9 0,25
X+ Y+ 244 2(x2+y2+22)
Pat t=yX2+ Y+ Z+4= t>2 NenP<o - 29
t 2(t*-4)
. 4 9 .
Xéethame y=f(t)=————— VoI t>2
y=1(y t 2(t*-4) o
L _4 oG (4-t)(4°+H*-4-1
Cof'(t)=z+—3= (2 Sz 6 0,25
(-4 t*(t*-4) !
Do t>2 néndt®+ 7t - 4-16= 4{t*~ 4+t( 7- 3> 0
Suyraf'(t)=0=t=4
Lap bang bén thién= p<
8 0,25

CHU Y: Hoc sinh lam cach khac &u ding vin cham diém i da.

Céam on hai ban ban Thang Quach ( guachdangthangpc@gmail.com ) va ban Chatvuhuy
(chathoayeume@gmail.com) da guri t&1 www.laisac.page.tl




