MNTH 1/ )\ Ki THI TRUNG HQOC PHO THONG QUOC GIA NAM 2016
e Mon thi: TOAN

DE THI THU Thoi gian 1am bai:180 pht, khong ké thoi gian giao dé

(Pé thi gom 01 trang)

3X+2
2x+1"

Cau 2 (1 @iém). Tim GTLN, GTNN ciiaham s6 y = f (x)=In x+24x trén dogn [Le].
X
Cau 3 (1 diém).

Cau 1 (1 diém). Khao sét su bién thién va vé do thi ham séy =

a) Cho s6 phuic z thoa mén:(l—Zi)z+¥:2—i . Tim phan thyc, phan 40 cia W=7+ = 5
+i Z+ 2

b) Giai bat phuong trinh log,,, [Iog2 (X+\/X2 -~ ZX)] >0.

Cau 4 (1 diém). Tinh dién tich hinh phang gigi han boi y =+/x+3,x—2y+3=0.
Cau 5 (1 diém). Trong khdng gian mat phang Oxyz , cho mit phang (P):2x—y—z—4=0va A(0;2;-1)

cofl 2 . : A 2 .
va B(E;O; —3] . Viét phuong trinh mat phang (Q)di qua A, Bva vudng goéc véi (P) va tim diém Ctrén

giao tuyén cta (P);(Q)sao cho AABC vudng tai C?
Cau 6 (1 diém)

a) Cho r<a< 3?” va tana =3. Tinh gia tri caa biéu thac

M :sina+0032a+sin(a+3§j—sin(5§—2a]

b) Trong trd choi chiéc non ki diéu ¢6 tat ca 10 6: 1 6 10 diém, 1 6 20 diém, 1 6 30 diém, 1 6 40 diém, 2 6
50 diém, 2 6 mat diém, 1 6 gap doi, 1 6 phan thuong. Khi mét nguoi quay chiéc non thi vi tri kim chi ¢6
thé dirng & mét trong céc 6 trén vai kha nang nhu nhau. Tinh x4c suat dé ngudi choi 1a thay NBT sau hai
lan quay lién tiép dugc 100 diém.

Cau 7 (1 diém). Cho hinh chép S.ACBD cé day ABCD Ia hinh chit nhat, biét AB = 2a, AD = a. Trén

canh AB liy diém M sao cho AM = g, canh AC cat MD tai H. Biét SH vubng goc véi mat phang
(ABCD) va SH = a. Tinh thé tich khéi chép S.MHCB va khoang céch gitra hai duong thang SD va
AC.

Cau 8 (L diém). Trong mat phang vdi hé truc toa do Oxy cho hinh binh hanh ABCD c6 géc ABC nhon,
dinh A(-1,0). Goi H, E, F lan lugt la hinh chiéu vudng goc cua A trén cac duong thang BD, BC, CD.
Phuong trinh duong tron ngoai tiép tam giac EFH 1a (C): x* +y? —x+2y =0. Tim toa d6 c4c dinh B, C,
D biét E c6 hoanh d¢ nguyén, C thudc dudng thang x—y—3=0va c6 hoanh d6 duong.

xy[(8xy+9x)2 +27(x° —1)} = 9y(1—3y)+%

Cau 9 (1 diém). Giai hé phuong trinh

Xy e xy=—o
y +Xy 4
Cau 10 (1 diém). Cho céc s nguyén duong x, y, z thoa mén x+y=z—-1. Tim GTNN cua biéu thic sau
3 3 3
A= X + y + z + 14 .

x+yz yexe zexy (z+1)J(x+1)(y+1)
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Wm /f ]\ Ki THI TRUNG HQC PHO THONG QUOC GIA NAM 2016
S Mon thi: TOAN

DAP AN THI THU Thoi gian lam bai: 180 phat, khong ké thoi gian giao dé

(Pép &n gom 08 trang)

Cau Dap an DPiém

3x+2 21,0

Khao sat sy bién thién va v& do thi ham sb y = ]
—2X+

TXD: D= R\{%}

0,25
y'= >>0vxeD
(1-2x)
Ham sb luon déng bién trén cac khoang [—w;lj,(l ;+00J
2)\2
0 . 0,25
Ham sb nhan x = 5 la ti€ém can ding, y = 3 la ti€ém can ngang
Bdng bién thién:
r |[—oC % +00
f"( ;;r) + n 0,25
T
+00 -5
f _EI / —00 / 2
Do thi:
6 -4 / 1 2 4 6 0’25
. L 5 2 . . Y10
Tim GTLN, GTNN cta ham s0 y = f (x)=Inx+=+X trén doan [1e]

2 X
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2
Taco: f’(x):1_£+1zx_2—+x

X X X’ 0,25
f'(X)=0=x*+x-2=0<x=Lx=-2 0,25
Tinh : f(1)=3;f(e)=1+z+e 0.25

e )
Vay:maxf(x):f(e)=1+§+e ;r[ril_i?f(x):f(l):3 0,25
[Le] .
1-3i
a) Cho s6 phic z thoa man: (1- 2I)Z+ﬁ—2—l Tim phan thyc, phan 4o ctia
+
1,0
3 W=Z+—— 2
Z+2i
b) Giai bat phuong trinh 10g,,, [Iog2 (XJm/x2 —~ ZX)} >0.
Tacé (1- 2|)z+1—3|:2—i
1+i
& (1-2i)2-1-2i =2—i < (1-2i) 2 =3+ 0,25
1 7.
S7==+—i
5 5
a) Khi do, tacod: w=7+= o ; ;+#=g—§i
Z+2i Lo
—i+2i 0,25
Vay phan thyc: 6/5; phan ao: -8/5
. x> —2x>0 {x<0
aco &
X+VUxt—2x>0 [X=2
Iogz(x+x/x2—2x)>0<:>x+«/x2—2x>1<:> XX =2Xx>1l-Xx<=>x>2 0,25
=TXD: x>2
Ta co: Iogzm[logz(x+\/x2—2x)}>0<:>Iogz(x+\/2x2—x)>1
b)
S X+2X =X >2
2-x<0
X>2 0.25
X*=2x>2-x<| [2-x>0 | [x<2 <x>2
X2 —2X>4—4x+X° 2x >4

Tinh dién tich hinh phang gi6i han boi y =+/x+3,x—2y+3=0

Y10

, ‘ _x+3 [ x=-3
Xét phuong trinh X +3 = T < [x =1 0,25
3_X_+3 0,25

oo'_'H

( x+3—i3jdx‘




1

2
= z (X+3)3 _X__EX 0,25
3 4 2 ),
4
= (dva) 0,25
Trong khong gian mét phiang Oxyz , cho mit phing (P):2x—y—z-4=0va A(0;2;-1) va
. . 1,0
B(%;O; —3) . Viét phurong trinh mat phang (Q)di qua A, B va vudng goc véi (P) vatim Z
diém C trén giao tuyén cua (P);(Q)sao cho AABC vuéng tai C ?
— o 178
Goi ny 1a 1 VTPT cua mét phang (Q)va n, =(2,-15-1)1a 1 VITPT cia (P) =< - __
N, Ln,
:Ecﬁng phuong [n?,ﬁ} 0,25
Co E:(Z;—J;—l) va @:(%;—Z;QJ :[Fpﬁ] (O g %j nén @:(0;1;—1) a1l
VTPT cua (Q).
Ma A(0;2;-1) (Q) = phuong trinh (Q):y—-z-3=0 0,25
( ?1 ?7] (Q). Goi u, 1a 1 VTCP ciia d = u, ciing phuong [ﬁ —j
Lai ¢o [np,z =(0 2 2)nen u —(0 11)la 1 VTCP cua d
. 1
= phuong trinh d : y=t—z(t el )
7=t 1
2
L - A—C:(O;c—g;c—ﬁj
C6Ced=C O;C——;C——j:> Ma AABC vudng tai C
2" 2 — (—1 1 j
BC=| —;c—=;c——=
co 5
. ) C(0;2;-1
:AC.BC:OQ(C—Ej(c—lj:OQ 2:> ( )
2 2 _1 | c(0;0;-3)
2
a) Cho r<a< 37” va tana =3. Tinh gia tri ctia biéu thirc
57 Y10

M =sin « + cos? a+sin(a+3§j—sin[7—2aj

b) Trong tro choi chiéc non ki digu co tat ca 10 6: 16 10 diém, 1 6 20 diém, 1 6 30 diem, 1 6
40 diém, 2 6 50 diém, 2 6 mat diém, 1 6 gap doi, 1 6 phan thuong. Khi mdt ngudi quay chiéc




non thi vi tri kim chi c6 thé dung & mot trong cac 6 trén voi kha nang nhu nhau. Tinh xac
suat dé nguoi choi la thay NBT sau hai lan quay lién tiép dugc 100 diém.

Taco — :1+tan204:1+32:10:>coszac:i
COS“« 10
:>COSa——i—>sina——i(v‘l7r<a<3—7[)
J10 J10 2 0,25
Tacé: M :sina+0032a+sin(a+3§j—sin(5§—2a]
= M =sina +c0s® o + oS o — CoS2x
a) | =sina+cos’ a+cosa —2c0s’a +1
=sina +cosa +sin’ o 0.95
__ 3 1 . 8__4.9
J10 10 10 10 10
Xéc xudt vio mi 6 1a —
10 ) 0,25
quay lan 1: xac xuat dé vao 6 50 diém la —
10
b) | quay lan 2: xac xuat dé vao 6 50 diém la % va xéc xuat dé vao 6 gip doi la %
0,25
A , A A 3 \ 2 3 3
Vay x4c sudt can tim la: —.—=—
10 10 50
Cho hinh chop S.ACBD c¢6 day ABCD la hinh chir nhat, biét AB = 2a,AD = a. Trén canh
AB lay diém M sao cho AM = % canh AC cat MD tai H. Biét SH vudng goc v6i mit phang 210
(ABCD) va SH = a. Tinh th¢ tich khoi chop S.MHCB va khoéang cach giita hai duong
thang SD va AC .
a s
tacé: tanADM = M 2 _ 1
AD a 2
tanBAC = %: i: 1
AB 2a 2
b ADM = BAC
Ma: HAD + HAM = 90° 0
b DAH + HAD = 90° b AHD = 90°
P AH ~ HD 025
1 1 1 4 1 5 ’
2~ 2t e a2 T2 a2
AH AM AD” a° a° a
7 - AH =& B c

J5
2 2
—> MH =JAM?— AH? :‘/a——a—:i
4 5 25




4a
AC =+/AB? + BC? =a/5 = HC a5 - =
5
2
> Sy = ~MB.BC + L CH.HM = (3"" JAa e j 19a°
2 2 B2 20 0.5
1 1_19a° 19a°
VS.MHCB 3SH SMHBC 3a 20 - 60
Dung HK vudng goc SD tai K
T iACAHIJAC/\SHDIDACAHK
aC04rc A sH (SHD)
=> HK la doan vudng géc chung cua AC va SD 0,25
b d(AC;SD)= HK
Taco: Sy, pe = %AD.DC = %DH.AC
ADDC a2a 2a\5
P DH = = =
AC a5 5
Trong tam giac vuéng SHD ta co: t 1t + 1 i+ S -9 0,25
HK? SH? HD? a* 4a® 4a°
P HK = 2
3
Trong mat ph'fmg vOi h§ truc toa do Oxy gho hinh binh hanh ABCD c¢6 goc ABS: nhon, dinh
A(=10). Goi H, E, F lan luogt la hinh chiéu vudng goc cua A trén cac duong thang BD, BC, Z 10
CD. Phuong trinh dudng tron ngoai tiép tam giac EFH 1a (C) x> +y?—x+2y=0. Tim toa ,
d6 cac dinh B, C, D biét E c6 hoanh d6 nguyén, C thuoc duong thang x—y—-3=0va co
hoanh d¢ duong.
A B
H |
E
5 & x C 0,25

Taco AEC = AFC = 90° nén 4 diém A, F, C, E cung thudc duong tron duong kinh AC.
Goi I 1a giao diém cua AC va BD.

Taco FIE = 2FAE = 2(180° — BCD). Cac ttr giac AHFD, AHEB ndi tiép

nén FHD = FAD va BHE = BAE.

Do d6 FHE =180° — FHD — BHE =180° — FAD — BAE = 2FAE = 2(180° — BCD) = FIE.
Vi vay tir giac HIEF noi tiép.




Do d6 I thudc duong tron (C) ngoai tiép tam giac HFE.

Goi C(c;c—3)ed,(c>0)=1 (%L C—;?’j do I thude (C) nén c6 phuong trinh:

2 2 2
1(L0).

c-1) (c-3) c-1 c-3 . ) ) .
+ — + 2. > =0<c=3vc=0(loai c=0).Suyra: C(3;0) va

0,25

Diém E, F niam trén dudng tron dudng kinh AC va dudng tron (C) nén toa do thoa man hé

X4y —x+2y=0 |¥=LY=-2

phuong trinh: ) & 3 6
2 — —

(X—l) +y =4 X——g,y——g-

Vi E ¢6 hoanh d6 nguyén nén F (—g;—gj, E(1,-2). Suyra

AB:x—y+1=0,BC:x-3y—-3=0

0,25

. . . [x=y+1=0
Toa do B théa man = B(-3;,-2)
x—3y—-3=0
— BA=(2;2), BC =(6;2) = BABC =16 > 0(t / m).
Vi AB =DC = D(5;2).
Vay B(=3,-2),C(3;0), D(5; 2).

0,25

xy[(8xy+9x)2 o+ 27(x2 —1)} = 9y(1—3y)+@
Giai hé phuong trinh - 4
X -y xy = _T

Y10

H¢ phuong trinh da cho tuong duong véi
xy[(8xy+9x)2 + 27x1—27(x3 V4 xy) =-27(X° - y3)+9y(1—3y)+¥

—57
X -y e xy=—o
y +Xy 4

xy[(8xy +9x)” + 27x2} = —27(X3 - y3)+9y(1—3Y) -1(*)

-yl xy=—o
y y 4

X°(64y° +144y® +108y +27) = 27y° - 27y* +9y -1

;
-yl exy=—
y +Xy 4

0,25

X (4y +3)’ =(3y-1)’ x(4y+3)=3y-1 4xy+3(x—y)=-1
< < 57 & 7 (%)

33 _ 1 vy = =F C—vipxy = —=F
X =y +Xy 4 y +Xy 4 y y 4

0,25

Dit {zy_—yb:a =x -y :(x—y)3+3xy(x—y)=a3+3ab.

0,25




-3a-1
57 < 4
a®+3ab+b=— , 3a(3a+l) 3a+1 -57
4 |al- =)
4 4 4
Taco: (3)<4a’-9a’-3a-3a—-1=-57<4a’-9a’-6a+56=0<a=-2

Khido b= "(2)1_5
4 4

4b+3a=-1 b=
Khi d6 (*) tré thanh

1 5
—2 X=—,y=
> y

X—y: —
5 << 2
4

5 1

X:——’ = ——

2 2

15

5.1
Vay hé da ch h x;y)la| == | —-——=;—=
ay h¢ da cho co nghiém (x;y) (2 2) ( 5 2)

Hay ta dugc {

0,25

10

Cho céc s6 nguyén duong x, y, z théa mdn x+ Yy =z—1. Tim GTNN cua biéu thirc sau:

3 3 3

X y z 14
A= + + +
Xtyz y+xa 24Xy (z+1)[(x+1)(y+1)

Y10

X+y+2 1+z
2 2

Taco ((x+1)(y+1) <
(x+y+2)2_(1+z)2
4 4
3 3 4 4 x2 4 V2 2
s + y . 2X + 2y 2 2( 2y)
X+YZ Y+XZ X AXYZ Y AXYZ X+ Y +2Xyz

(Cry) ()

Z+Xy =X+y+1+xy=(x+1)(y+1)<

2

Xy (X +yt)z (X+y)(ltz) 14z

. (x+y)2 _ (z—l)2

~2(1+2) - 2(z+1)

0,25

- (2= 1) 47° 28
Az 2(z+1) (z+1)2 (z+1)
- 1)2 + 28 rén (0;+o0
(1+Z) (z+1) (z+1)2t (0rte0)

Xétham f(z)= g

0,25




92°-72—7+57
2(z+1)
(272° -22-1)(z+1)" —2(2+1)(92° - 2° —2+57)
2(z+1)4

f(2)

f'(z)=

_ 97%+2722-7-115
2(z+1)

t'(2)

5
f' :O = —
(z) =Y 3

0,25

Béng bién thién:

f(2) - 0 +

f(2) — s

VeiyminAz%(:x:yz—; zzg

0,25




