SO GIAO DUC VA PAO TAO KY THI THU TRUNG HQC PHO THONG QUOC GIA NAM 2016

BAC GIANG MON: TOAN
. . Ngay thi: 08/4/2016 .
(dé thi gom 01 trang) Thoi gian lam bai 180 phut, khong ké phat dé
A 4 5 , - X ‘A s aA 1 L 4 2x -1
Cau 1 (1,0 diém). Khao sat sy bién thién va vé do thi ham s6 y = T
x f—

Cau 2 (1,0 diém). Goi M 1a giao diém ciia d6 thi ham s6 y = —x* +3x? =2 (C) va duong thang y = x+3.
Viét phuong trinh tiép tuyén véi d6 thi (C) tai diém M.

Cau 3 (1,0 diém).

a) Gidi phuong trinh cos x +sin x =1+ sin 2x + cos2x.

b) Giai phuong trinh  log, (x* —1) =log, (x—1)..

2

Cau 4 ( 1,0 diém). Tinh tich phan [ = j (xsin x+ x)dx.
0

Cau 5 (1,0 diém). Trong khong gian v&i hé toa dd Oxyz, cho miat phang (P):x+2y+2z-3=0, dudng
x=2 = y—J;l = il va diém A4(2;5;8). Viét phuong trinh miat phang (Q) qua 4 va vudng goc véi

thang d :

dudng thang d. Tim toa d6 diém B thudc d sao cho khoang cach tir B dén mit phang (P) bang %

Cau 6 (1,0 diém).

a) Cho khai trién (1+2x)" = a, +a,x +a,x* +...+a,x". Tim s6 nguyén duong n biét a, +8a, = 2a, +1.
b) Goi A 1a tap cac s6 tu nhién c6 6 chir s& ddi mot khac nhau lap duoc tur cac chir $6 0,2,3,5,6,8.
Lay ngau nhién mot sd thudc tdp 4. Tinh xac suat dé sé lay duogc c6 chir s6 0 va chir s6 5 khong
dung canh nhau.

Cau 7 (1,0 diém). Cho liang tru ABC.A'B’C’, c6 day 1a mot tam giac déu canh bang2a. Hinh chiéu
vudng goc cia B 1én mit phang (4 ’B°C’) trung v6i trung diém H cua canh B’C’, K 1a diém trén canh AC
sao cho CK=24K va BA'=2a3. Tinh thé tich cta khbi lang tru ABC.A’B’C’ va khoang cach giita hai
duong thang CC’ va BK theo a.

Céu 8 (1,0 diém). Trong mat phang voi hé toa do Oxy, cho hinh chit nhit ABCD cé phuong trinh
AD:x—-2y+3=0. Trén dudng thing qua B va vudng goéc véi duong chéo AC lay diém E sao cho

BE = AC (D va E nam vé hai phia so v6i dudng thang AC). Xéc dinh toa d cac dinh cta hinh chir nhat
ABCD, biét diém E(2;-5), duong thing AB di qua diém F(4;—4)va diém B c6 hoanh d6 duong.

x =7y +3xp(x+y)—24y> +3x-27y =14
V3-x+yy+d=x+y"-5

Cau 10 (1,0 diém). Cho ba sb thuc duong x, y,z théa man xy+ yz + zx + xyz = 4. Ching minh rang

Céu 9 (1,0 diém). Giai hé phuong trinh { (x,yel).

2
1 1 1
3| —=+—=+—F—| 2(x+2)(y+2)(z+2).
5
Hét
Thi sinh khong dugc st dung tai li€u. Can bd coi thi khong giai thich gi thém!




SO GIAO DUC VA PAO TAO HUONG DAN CHAM

BAC GIANG BAI THI THU THPT QUOC GIA NAM 2016

MON THI: TOAN
(Ban huong dan cham co 05 trang)

Ciu | Y Noi dung trinh bay Pi¢m
1 1,0 diém
) TXD: D=0 \{l}.
*) Sy bién thién:
- Gidi han: lim y =2; lim y =2;lim y = +o0; lim y = —0
X—>+0 X——0 x—1* x>0
Suy ra dths c6 tiém can ngang la y =2; tiém can dimg la x =1. 0,25
-Taco y'= ﬁ <0 Vx#1. Ham s nghich bién trén cac khoang xac dinh.
x —
-Bang bien thién
X —00 1 +00
Y’ - -
y 2 +o0 0,5
—0 2
*) V& dung do thi. 0,25
2 1,0 diém
=—x +3x* -2
Toa do cua M 1a nghiém ctia hé yETx 0,25
y=x+3
=x+3 =x+3
7T =17 — M(-1;2) 0,25
x =3x"+x+5=0 x=-1
Phuong trinh tiép tuyén vé6i (C) tai M 1a y = y'(=1)(x +1)+2 0,25
Sy=-9x+)+2 y=-"9x-7. 0,25
3 |a| 1,0diém
Pt 3 cho <> cosx+sinx—2sinxcosx—2cos’x =0 0.5
< sinx(1-2cosx)+cosx(1-2cosx) =0.
< (sinx+cosx)(1-2cosx) =0.
. X=——+krx
cosx+sinx=0
L 2 0 (k)
Tocosx= x=t—+k2x
0,25
Vay phuong trinh da cho c6 cac nghiém:
x :—%+k7r, x:i§+k2ﬂ,(k el).
b | bK: x >1. 0.25




log,(x* =) =log, (x—1) < log,(x’ —D+log,(x-1)=0< (X’ -1)(x-1)=1

2

& x(x*—x-1)=0

PR LaE (do x >1).
2 0.25
Vay tap nghi¢ém cua PT 1a S={1+2\/g }..
1,0
+ I:J(xsinx+x)dx :stinxdx+J.xdx
0 0 0 0,5
T 2
+ J.xa’lex2 gzﬂ—
0 2 2
+ J.xsinxdxzx(—cosx) g+J.cosxdx=7z 0,25
0 0
1,
I=r+—1x". 0,25
2
1,0 diém
< 12 . - 0,25
+ Mat phang (Q) ¢c6 VIPT n=(1;-2;-1).
+ Phuong trinh (Q): x—2-2(y—-5)—-(z—-8)=0<x-2y—z+16=0. 0,25
8 |53 8 |7
BQ2+t;,-1-2t;—t) e d, d(B;(P))z—@g:—<:> 11- 0,25
3 3 3 t=——
5
Do d6 B(3;-3-1) va B(—+; 17,11 0,25
5'5°5
1, 0 diém
Taco (1+2x) =) CH2x) => C2"x" . Khido, suyraa, =C2*
k=0 k=0
Do do, tacod a, = C:;a1 = 2C’: sa, = 4C5 0,25
A 0 1 2 81’1(7’1 1)
Vaya,+8a, =2a,+1 = C  +16C, =8C’ +1 < 1+16n = Y +1 0,25
lon =4n(n - ) =<4=n-1n >0 <<n=>5
+S6 cac sb trong tap hop 4 bang: 61— 5!=600. 0,25
+ S6 cac sd trong tip A ma mdi s co chit s6 0 va 5 dung canh nhau bang:
54+4*41=216.
0,25

X4c suit cua bién cd can tim: P=1- % =0,64.




1,0 diém

Vi BH 1 (4’B’C’) nén tam giac

A’BH vuodng tai H 0,25
Tinh duoc A'H = a\/z BH =3a
2
Viscasc =Sppe-BH = 4a4\/§ Sa= 3\/3-613 (dvtt) 0,25
Qua K ké duong thang song song voi CC” cat A’C’ tai . Ta c6 CC’// (KBB'I ) nén
d(CC’,KB)=d(C’,( KBB’I))=2 d(H,( KBB’I)). 0.5
Dung HD 1 B’I. Khi d6 IB’ L (BDH) suy ra (KBB'I) L (BDH) ’
Dung HE 1 BD suy ra HE 1 (KBB'I).
Tinh duge B'[ = am,HD - a‘m,HE _3a
3 7 V22
3a
= d(H;( KBBT))=HE = ) 0,25
V22

Vay d(CC’ KB) = 3“1‘/15 :
1,0 diém

E

A B
F
H
D C




Tacd ABL AD:x—-2y+3=0vaABdiqua F(4;-4)

= AB:2x+y—-4=0.Khido4d =4B nAD = A(1;2) 0,25
Ta c6 dudng thang EF di qua hai diém E(2;-5) va F(4;-4). Do d6 ta 1ap dugc phuong
trinh EF :x -2y —12=0
0,25
Suyra EFUAD =EF 1 AB tai F. Khido,ta AABC = AEFB vi
AC = BE,EBF = BCA (cing phuvéi HBC) = AB =EF =+5.
Tacd Be AB:2x+y—4=0= B(b;4—2b), b>0.
Vay AB =5 < (b-17 +(2=2b) =5 < 50" —10b = 0 < b = 2(dob > 0) = B(2,0) 0,25
Tacd BC LAB :2x +y —4=0 vaBCdiquaB(2;0) =BC :x -2y -2=0
AC di qua A(1; 2) va vudng goc voi BE = AC nhénﬁ =(0;-5) 1a véc to phap tuyén
—AC -5y -2)=0<y =2.Khidé, tacé C =4C NnBC = C(62) 0.25
CDdiquaC(6;2)vaCD LAD :x -2y +3=0=>CD :2x +y —14=0.
Khi d6 D =CD N AD = D(5;4). Vay ta c6 toa dd A(1;2), B(2;0), C(6;2), D(5;4).
1,0 diém
X =7y +3xp(x+y)—-24y* +3x-27y =14 (1)( D)
x,yel).
V3-x+y+4=x"+1"-5(2)
<3
Pkxd {x
y=>—4 0,25
Tir (1) tacd (x+y)* +3(x+y) =(2y+2) +3(2y+2)
<:>(x—y—2)[(x+y)2+(x+y)(2y+2)+(2y+2)2+3]=0
& y=x—-2.Suyra -2<x<3.
Thé vao (2) ta duoc
x+2+x/3—x=x3+x2—4x—1<:>\/x+2—%(x+4)+\/3—x—%(—x+5)=(x2—x—2)(x- 0,25
<:>(x2—x—2)(3(x+2)+ 1 + : j:o
3Wx+2+x+4 33-x+5-x
x=2 0,25
<:>(x—2)(x+1)=0<:> | ’
X=—
Véi x=2=y=0x=-1= y=-3.
4 7 0,25

KL (x; ) =(=1=3),(x;»)=(2;0)
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1,0 diém

T gia thiét suy ra 0 < xy, yz,zx <4

biat \/5 = 2cos A,\/E = 2cosB, \/xy = 2cosC, trong d6 A, B, C 1a cac goc nhon.
Tir gia thiét suy ra

cos’> A+cos’> B+cos> C+2cos Acos BcosC =1 (cos C + cos(A — B))(cos C +cos(A+ B)
< cosC+cos(A+B)=0

Suy ra A4, B, Cla ba goc nhon cua mot tam giac. Ta co
_2cosAcosB _2cosAcosC.x_2cochosB
cosC d cosB_ '’ COSA

0,25

3(cos A+ cos B +cos C)* S 8sin’Asin® Bsin® C
2cos AcosBcosC ~ cosAcosBcosC

YCBT &

& x/§(1+4sin§sin§sin§) > 4sin Asin Bsin C
1 1

A
s1nAs1nBs1nC 2cos 2t COS 5 os c \/§

0,25

1 1 1 1
>

. I]B . C+ A B C = . . . 3 +
sinAsinBsinC =, A4 B C (smA+smB+sij cosé+cos§+cosg
3 5| P TR T

3

3

0,25
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