TRUONG THPT CHUYEN PE THI THU THPT QUOC GIA - NAM HQC 2015 - 2016

AMSTERDAM - HA NOI MON TOAN
WWW.TOANMATH.COM Thoi gian 1am bai: 180 phat (khong tinh thoi gian phdt dé)
X+1

Cau 1 (1,0 diém). Khao sét su bién thién va vé& d6 thi ham s6 y = >
X J—

Ciu 2 (1,0 diém). Tim céc s6 thyc a, b sao cho ham sé f(x)=alnx+bx*+X dat cuc tidu tai diém x = 1
vaf(l)=3

Céu 3 (1,0 diém).
2X
a) Tim gigi han L =lim——
) : 20X +4 -2
b) Giai phuong trinh log, 52 -8 =3-X
2 +2

4 X
Cau 4 (1,0 diém). Tinh tich phan | = j 1+&2_—29d><
X eJx

Cau 5 (1,0 diém). Trong khdng gian véi hé toa d6 Oxyz cho cac diém A(1;1;1); B(3;-1;1) va
C(=2;0;2). Goi (P) la mat phang di qua diém C va vudng goc véi duong thang AB. Viét phuong trinh mat
cau (S) c6 tam O va tiép xdc véi mit phang (P).

Cau 6 (1,0 diém).

a) Giai phuong trinh €0S2X —3sin 2x+5(sinx+cosx)=3

b) Co 2 thi dung but. Tdi thi nhét chira 4 but do va 6 bat xanh. Tdi thir hai chira 16 bat d6 va mot s6
bat xanh. Chon ngau nhién tir moi thi ra mot chiéc bat. Biét xac suat dé hai bat chon ra c6 cung
mau la 0,44. Xac dinh s6 bat xanh c6 trong tdi tha hai.

Cau 7 (1,0 diém). Cho hinh chop S.ABC c6 day la tam giac ABC can tai A Vi ABC =30°; cic mat
(SAB) va (SAC) cung vudng goc voi mat phang (ABC). Biét do dai trung tuyen AM cua tam gidc ABC
bing a va géc gitta dudng thing SC voi mat phang (SAB) bang 30°. Tinh thé tich cua khdi chép S.ABC
va khoang cach giita cac duong thang AM, SC theo a.

Cau 8 (1,0 diém). Trong mat phang vai hé toa do Oxy cho tam giac ABC c6 dudng tron noi tiép tam |
tiep xuc voi cac canh AB, AC lan luot tai M va N. Duong thang BI cat duong thang MN tai E. Biét
I(-1;-1); E(3;1) va duong thang AC c6 phuong trinh x + 2y — 1 = 0. Xac dinh toa d¢ diém C.

4+(x+y2),/y—4x+8=2y2—y+6x
(\/_+2\/x+) Oy x —

Céu 10 (1,0 diém). Cho a, b, ¢ 1a cac sb thuc khéng nho hon 1. Ching minh rang

a b c 18
+ + >
2a—-1 2b-1 2c-1 3+ab+bc+ca

Cau 9 (1,0 diém). Giai hé phuong trinh (x,yeR)




PAP AN - LOI GIAI CHI TIET
Cau 1.
+ Tap xac dinh: D = R\ {2}
+ Su bién thién

Chiéu bién thién: y'=— <0,vxeD

2

(x-2)
Ham s6 nghich bién trén mdi khoang (—0;2) va (2;+0)

Gidi han va tiém can: limy = —oo; lim y =400 = x =2 la tiém can ding
x—2"

X—2"

limy=Ilimy=1=y=1 latiém can ngang

X—>—o0 X—>+0

Bang bién thién:

X —00 2 +00

y —_ —_

Yy +w\
1

+ Do thi

Giao voi Ox tai (-1;0), giao Oy tai (o; —%j . Piém I(2;1) 1a tam ddi xung db thi

yA
1 I
Y 2

Céu 2.
Tap xac dinh (0;+00)
Taco f(1)=3c>a.|n1+b.1+1:3<:> b=2



X X
Ham sb f(x) dat cuc tiéu tai x = 1 =N <a=-5
f"(1)>0
-——+4>0
Vaya=-5b=2
Cau 3.
a) Xétham sb f(x)—ﬁ c6 tap xac dinh: D = (—4;+0) \ {0}
x+d-2 o ’
e _1 e 1 2x(\/x+4+2) e _1
Taco VxeD,f(x)= = . = 2(Vx+4+2
( ) VX+4-2 2X X+4-4 2X ( )
2x_
Vi lim2x = 0= lim &~ -1

x—0 x>0 2X
Ligg2(ﬁ+2):8

L= Iximf(x)=1.8:8

52 -8
b) IOgZ(WJ:3_X (1)

X

Piéu kién: = >0.Tach
2" +2
(1)@5'2 8 _ i, 52-8_8
242 2*+2 2F

©2'(5.2°-8)=8(2"+2)

5.2 -16.2"-16=0

= (2°-4)(5.2° +4)=0

o 2"=4 (do 5.2 +4>0,VX)

S X=2

(théa man diéu kién)

Vay tap nghiém cia phuong trinh da cho 1a {2}
Cau 4.

4 X
I:_[ /1+—\&2X—26 dx
TV X ePVx

Xét f(x)=e" —Jx trén [1;4]. f(x) lién tyc trén [1;4]. Ta co



1 1
f'(x)=¢"- >e'———=>0,Vxe[L4]=f(x)>f(1)=e'-1>0,Vx e[L4
(=" -z Los 0 mxe L] = (x) 21 1) 4]
1 1
=e*>JIx>0=>—=-—>0,vxe(L4
\/; ex [ ]
Suy ra
4 4 2 4
1 2 1 1 1 1 1 1
| = - + dx=[ || —=——= | dx=[| —=-e |dx=(2Vx +e*||[f =2+=-=
e et e S e R CE o
Cau 5.
C6 AB=(2;-2;0). Vi (P) L AB nén nhan ﬁ:%ATs:(L—l;o) lam VTPT
Suy ra phuong trinh (P): 1.(x+2)—1.y=0<:> X-y+2=0.
Goi d 1a duong thang di qua O(0;0;0) va vudng goc véi (P). Suy ra d nhan ﬁ—%,@ (L-130) lam
X=t
VTCP = phuong trinh d: <y =—t
z=0

Goi H 1a giao diém ctiad va (P). H e d = H(t;-t;0)
He(P)=>t—(-t)+2=0=>t=-1=H(-LL0)
Ban kinh ciia mat ciu (S) 1a R =0H =12 +1* =+/2
Suy ra phuong trinh (S): X* +y* +2° =2

Cau 6.

a) C0s2x—3sin2x+5(sinx+cosx)=3

&> (cos” x —sin’ x) +5(sin x + cos x) = 3(1+sin 2x)
<:>(smx+cosx)(cosx—sinx+5):3(sm x+23inxcosx+coszx)
& (sinx+cosx)(cosx —sin x +5) = 3(sin x +cos x)°
< (sinx+cosx)(—2cosx —4sinx+5)=0

sinx+cosx=0
2cosX+4sinx =5

Céo sinx+cosx:0<:>ﬁsin(x+%j:0<:>x:—%+k7z

Ap dung bt dang thirc Bunhiacopxki cho 2 bo sd, ta co



(2cosx+4sin x)2 3(22 +42)(cos2 X +sin? x)= 20 = 2cosX +4sinx <5

Vay nghiém cua phuong trinh da cho 1a x = S kz,keZ

b) Goi sé bat xanh trong tdi thir 2 12 x. A 12 bién ¢ “Hai bit chon ra c6 ciing mau”

Tinh s6 phan tir cua khdng gian mau: C6 10 céch chon 1 bt & tiii tha nhat, (16 + x) cach chon 1 bt & tdi
thir 2, theo quy tac nhan s6 phan tir cia khdng gian mau la 10(16 + x)

Tinh s6 két qua thuan loi cho A:

TH1: 2 bat lay ra ciing c6 mau do: S cach chon bat mau do tir tdi thir nhat va tai tha hai lan luot 12 4 va
16, do d6 c6 4.16 cach chon ra 2 bat mau do
TH2: 2 bit Iy ra cing c6 mau xanh: Tuong tu ¢ 6.x cach chon ra 2 bt mau xanh.
Theo quy tic cong s6 két qua thuan loi cho A 14 4.16 + 6x
4.16+6.X

Xécsuatcia Ald ——==0,44<=1,6x=6,4<=x=4
10.(16+ X)

Vay ¢0 4 bat mau xanh ¢ tai tha 2.
Cau7.
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V& CH L1 AB tai H = CH L (SAB). Géc giira SC va (SAB) Ia (SC;SH) = HSC = 30°

AM
sin30°

=2a

AABCcantaiA=AM LBC=>AC=AB=

BM = AM.cot 30° = a~/3: BC = 2BM = 2a+/3

Spac = %AM.BC —a%\/3

ABAMOABCH =AM _BA _ o _AMBC _ . 13
CH BC BA

sC= s'nH3Coo = 2ay/3,SA =/SC? - AC? = 2a\/2
I




1 2a%/6

Thé tich khdi chop Vi aac =§SA.SABC =

V& CK // AM (K € AB) = AM // (SKC)

= d(AM; SC) = d(AM: (SKC)) = d(A;(SKC))

V& AN L KC tai N. Al L SN tai | = Al L (SKC)

Vi CK // AM = AKC = BAM = 60°, ACK = CAM = 60° = AKC la tam gi4c déu
Suy ra AN = AC.sin60° =a+/3

1 1 1 2a/66
= Al = 1

= -
Al>  AS*  AN? 1

Vay khoang cach gitra SC va AM la

Zaﬁ
11

Caus8.

B ) C

Puong thang AC nhan (2;-1) 1am VTCP
Vi IN L AC nén duong thang IN nhan (2;-1) lam VTPT.
Suy ra phuong trinh IN: 2(x + 1) - (y+1) =0 2x-y+1=0

X+2y=1
y :N( 1_3]

Toa do N la nghiém cua hé =2
2x-y=-1

5'5
Theo tinh chat géc ngoai tam giac ta co

A) B _180°-A-B_C
2 2 2

@:m—l\ﬁ:(got?
— NEI = NCI

= INEC la tu gi4c noi tiép

Goi (C) 1a dudng tron ngoai tiép tir giac INEC, c6 phuong trinh x* +y? +ax+by+c=0

Thay toa do cua I, N, E vao ta co hé:



10

a=—-—

-a—-b+c=-2 3
3a+b+c=-10 < bzg
——a+§b+c=—— c:—§
3

5 4\ 65
= Phuong trinh (C): | X—= | +| y+—| =—
g <>( 3j [y 3] :

(C) c6 tam J(%;—%j 1a trung diem IC =C 13;_§j

3" 3
Cau 9.
4+<x+y2)w/y—4x+8:2y2—y+6x (1)
I
4(\Jy +2x+1) = 9yv/x -1 Y
Xx=-1
Piéu kién: {y>0
y—-4x+8=>0

Vi diéu kién dé ta co:
(1)<:>(x+y2)(\/m—2):—y+4x—4
c>(x+y2)(\/W—2):4—(y—4x+8)

& (x+y?)(Jy—4x+8-2)=(2-fy-4x+8)(2+y - 4x+8)
@(M—Z)(x+y2+2+m):0

N y—4x+8:2(dox+y2+2+ y—4x+8,Vx2—1,y20,y—4x+820)

& y=4x-4
Khi d6

y=4x-4
(')©{4(2M+2M)—36(x—1)\/ﬁ (2)
(2)<:>2@+2«/ﬁ=9(x—1)\/x—1©2\/x+1—4\/x—1=(9x—15)«/ﬁ
- 4(x+1)-16(x-1) =(9X_15)m —12x+20 =(9X—15)\/E

=
2 X +1+44/x -1 2X+1+44/x -1
4 5 8
< (3x=5)] 3Vx -1+ 0 x="—=y=—
( )( 2\/x+1+4\/x—1j 3 y 3

(thoa diéu kién)



Vay hé cé nghiém duy nhat (g%)
Cau 10.
Véi céc s6 duong x, y, z bat ki, &p dung bat dang thic Co-si cho ba sé duong, ta co:
[£+1+1j(x+y+z)2 33 xyz:9:>£+£+12 S *)
X Yy z 3fxyz X Y Z X+y+z

Ap dung (*) ta co:

a b c 1 1 1 1 1 1
+ + =| =+ +| =+ +| =+
2a—-1 2b-1 2c-1 (2 4a 2 4b-2 2 4c-2

-2
3 ( 1 1 1 j 3 9 3t
2 \4a-2 4b-2 4c-2) 2 4(a+b+c)-6 2t-3

Véit=a+b+c, t>3 (1)

Mat khac via, b>1nén (a—-1)(b-1)>0<>ab+1>a+b. Tuongty bc+1>b+c,ca+l>c+a

18 9 9
Suy ra < = == (2)
3+ab+bc+ca 2(a+b+c) a+b+c t
, . 3t 9 ) 2 N
Ta chirng minh 5 2?©3t —18t+27>0 < 3(t-3)" >0 luén dung. (3)

Tu (1), (2), (3) ta co dpem.



