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TRUONG THPT QUOC OAI Mon thi: TOAN
Thoi gian: 180 phut, khdng ké thoi gian giao dé

Cau 1 (1,0 diém). Khao sat sy bién thién va v& do thi ciia ham s y = x* — 4x°.

2 . . L . X+2 .
Céu 2 (1,0 diem). Tim m e R dé duong thang y =mx—1 cat d6 thi ham s6 y = > tai hai di€ém phan biét.

Céu 3 (1,0 diém).

a) Tim s6 phrc lién hop ciia s6 phire iz biét rang = 1a s6 phirc thoa man z + (L+ I)E =7+3i.

1 x? 1 3x-1
b) Giai bt phwong trinh [Zj <(Ej .

e
Cau 4 (1,0 diém). Tinh tich phan | = j (x% + x.In x)dx.

1
Cau 5 (1,0 diém). Cho mit cau (S) co6 phuong trinh X* +y* +2° —6x -2y -4z -5=0.

Goi A 1a giao diém cta mit cau (S) véi tia Oz. Tim toa do diém A va viét phuong trinh mit phang tiép xuc
v6i mat cau (S) tai A.
Céu 6 (1,0 diém).
a) Giai phuong trinh SINX+ COS X = COS 2X.
b) M6t 16p hoc ¢6 3 hoc sinh c6 nang Khiéu ngdm tho, 4 hoc sinh c6 ning khiéu mua va 5 hoc sinh ¢ nang
khiéu hat. Can chon 6 hoc sinh trong s0 do @é thanh lap doi van nghé cua 16p. Tinh xac suat dé 6 hoc sinh dugc
chon ¢o6 du ca hoc sinh ¢6 nang khiéu mua, hat va ngam tho.
Céu 7 (1,0 diém). Cho hinh ch6p S.ABCD c6 day ABCD Ia hinh chit nhat, AB = 2a; AD = a. Trén canh AB
. . a 2 N .2 ~ . . 2
lay diém M sao cho AM = > H 1a giao diém cua AC va MD. Biét SH vudng géc v&i mat phang (ABCD)
va SH =a. Tinh thé tich khdi chop S.ADCM va khoang cach giita hai duong thang SD va AC theo a.
Cau 8 (1,0 diém). Trong mit phing Oxy cho hinh thang ABCD vuéng tai A va Dcd CD =2AB = 2AD. Goi
E 1 diém thuoc doan AB sao cho AB =3AE . biém F thuoc BC sao cho tam gi4c DEF can tai E. Biét
E(2;4); phuong trinh cua EF 1a 2x+y—8=0; D thuoc duong thang d: X+ Yy =0 va diém A c6 hoanh do
nguyén thugc duong thing d':3x +y —8=0. Tim toa d6 cac dinh cua hinh thang ABCD.

(x=2). 1+3—X =2X—-Y

Cau 9 (1,0 diém). Giai hé phuong trinh (x,y e R).

y2. /1+%=2x2+y2—4x
y

Cau 10 (1,0 diém). Cho x, y, = la cac s6 thyc khong 4m thoa man Xy + yz + Xz = 1. Tim gié tri nho nhét cia
1 1 1
; + +

biéu thire P = MR —
X*+y? oy +z° 2P +X

5 +§(x+1)(y +1)(z +12).
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DPAP AN-THANG PIEM , MON:TOAN
THI THU THPT QUOC GIA NAM 2016

Cau Pap An Piém
1 |*Tapxacdinh D=R .
*Su bién thién:
-Chidu bién thién : v’ = 4x® — 8x;y' = 0 & x = 0 hoficx =42 .
Ham sb nghich bién trén cac khoang (—oo; —/2) va ((0;4/2); dong bién trén cac | 922
khoang (—+/2; 0) va (v/2; +c0).
-Cuec tri: Ham sb dat cuc tiéru tai x = +4/2; Yor = —4;dat cyc dai tai
x =0; v = 0.-Gi6éi han: limy =limy = 4+
i Y=y 0,25
-Bang bién thién: X | —co —\2 0 V2 + o
¥ — 0+ 0 — 0 -
F% 0,25
\ N\ /m
*VE d0 thi: A -4 -4
| | 2
0 N X , ~
10 5 5 10 0125
Céu C oo N VAR 1t 1a £ X+2
5 Goi d:y = mx — 1va (C) 1a @ thi ham s6 y=2 1
X_
Hoanh d¢ giao diém cua d va (C) 1a nghiém ciia phuong trinh: 0,5
2X+21 =mx-1< x+2=(2x-1)(mx-1) (do x =% khéng la nghiém )
X_
< 2mx* —(m+3)x-1=0 (1)
d cat (C) tai hai diém phan biét khi va chi khi (1) c6 hai nghiém phén biét
m 0 0,25
2m=0 m=0
= SS9, o m<-7-2410
A>0 m*+14m+9>0
m>—7+2y10 0,25
Viy m<-7-2410 hoicm = —7 + 24/10 vam = 0.
Céu | Goi z=x+Yyi (x,yeR)
3a

2+Q+1)z2=7+3i & X+ Yi+Q+i)(X—yi) = 7+3i < X+ i+ X—yi+ix+y=7+3i

0,25




2X+y=7 {x=3
=S

2 I=7+3i
S (2X+y)+xi=T7+ |<:>{ y=1

— z— 3 +1i néniz — —1+ 3i, do d6 sd phuc lién hop cua iz 1a —1 — 3i.

0,25

3b

x? 3x-1 2x? 3x-1
L < 1 =N 1 < L <:>2x2>3x—1<:>x>1vx<1.
4 2 2 2 2

Vay nghiém cia bat phuong trinh 13 x = 1 hogc x < -

0,5

e e e e 2 1N 3
Dit I=I(x2+x|nx)dx=J.(x2dx+J.xInxdx. Xét |1=J'X_dX=X_ _e-1
1 1 1 2 3

1

dx
; u=Inx du=7
Xét | =jx|nxdx Pat =N
2 dv = xdx S
2
_l’_

©oey e2 X2 e?+1 4e® +3e? -1
_J._dx - ___ - -
1

= . Vay | =
12 2 4| 4 12

2

Khi d6 |2=X?|nx

0,25

0,25

0.5

* Goi A(0;0; a). A thudc mat cau (5) nén thay toa dd A vao phuong trinh mit
X a=-1<0 . . n
cau ta duogc a2—4a—5=0<:{ . Vi A thudc tia @z nén a=5
a=
Vay 4(0;0;5).
*Mat cau (5) c6 tam 1(3; 1;2) va ban kinh R = v/19.
Mit phang tiép xtc v6i mat cau (S) tai A nhan IA 1a véc to phap tuyén nén co
phuong trinh 3x + y — 3z + 15 = 0.

0,5

0,5

N

Cau
6a

SInx + cosx = c052%x < Sinx + cosx = cos- x — sin® x

< (cosx + sinx)(cosx — sinx — 1) =0

[ —T

X=—+Krz

\/Esin(x+£)=0 x+2 =kr 4
LN <:>X=—%+k27r(keZ)

&
\/Ecos x+Z =1 x+£=i£+k2
(x+3) a4 "

cosx+sinx =0
@ -
cosx-sinx =1

x=Kk2x

Vay phuong trinh ¢ cac nghiém 13 x =%+kn ;X =%+k2n : x=k2r (keZ)
b)S6 phan tir cia khong gian mdu 12 n(Q) = C?, =924.

Vi §6 hoc sinh ¢6 ning khiéu mSi loai déu nho hon 6 nén doi van nghé phai co it
nhat hai trong ba loai nang khicu trén.

Goi A 12 bién ¢676 hoc sinh dugc chon chi ¢6 2 loai nang khiéu”
Thi A 12 bién ¢6 “6 hoc sinh dugc chon ¢ du 3 loai nang khiéu *’.

Xét s6 phan tir ciia A:

*S6 cach chon ddi van nghé khong ¢ hoc sinh ¢ nang khiéu mua Ia: Ce .
*S6 cach chon ddi van nghé khong ¢ hoc sinh ¢6 niang khiéu hat 1a cs

*S6 cach chon ddi van nghé khong ¢ hoc sinh ¢ ning khiéu ngam tho 1a E‘éﬁ
Vay n(A)=CS+C5+CS =119 = n(A) = 924119 = 805.
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Xac suét cn tinh 1a: p =302 115 0.25
924 132
Cau | *Taco
7 3a® 5a’
Spoem = Sagep ~ Seem = 2a* _T = T
1 5a’
= Vs aoem :§SH'SADCM :E
Vay thé tich khoi chép S.ADCM la 05
s’
12
*Ta c6 DM.AC = (M — AD) (4B + AD)
=AM.AB + AM.AD — AD.AE — AD.AD
a 0.25
:E.Za—a2 =0 =DM L AC .
Mat khac SH L AC nén (SHD) L AC.
Trong (SHD) ké HK L SD . Do (SHD) L AC nén HK L AC.
Vay HK 14 doan vudng géc chung cia SD va AC nén d (5D, AC) = HE.
*\i AM//CD nén AAMH ~ ACDH = HD = 4HM :%DM - Zfa.
Ma HK la duong cao trong tam giac vuong SHD 0.25
an—1 = ! =+ 12 = HK :E. Vay khoang cach gitra SD va AC la 22
HK HD- HS 3 3
Cau | *Ta ching minh tam giac DEF vudng can tai E.
8 | Goi P la diém doi xing cia D qua A.Tam giac DBP vuﬁng tai B do
BA=AD=AP.Do tam giac CBD vuong tai B nén C,B,P thang hang. 0.25
Vi EP=ED=EF nén E la tdm duong tron ngoai ticp tam giac PDF, do
d6 AED = DFP nén ti gidc AEBF noi tiép duong tron = DEF =90° .
*Puong thang DE qua E vudng goc véi EF nén c6 phuong trinh x -2y +6=0 .
biém D la giao cia duong thang DE va d nén D(-2;2). 0.25
*Tam giac ADE vudng c6 DE® = AD? + AE? =10AE* = AE® = 2.
a=1
, ) ) 0.25
GoiA(a;8-3a)ed'= (a-2)"+(4-3a)" =2 < A 9= A(5)
5
Vi EB =-2EA= B(4;2). P
DC = 2AB = C(4;-4).
. 0.25
Ket luan: A(L;5); B(4;2);C(4;-4). A £ 8
D(-2:2). (
Cau

Y N EES
bieukien:y # 0;1+— =0




2 2) [y 2
[[:x—E:} 1+hv=2::—jf (1) (J,- J,-) 1+3; oy 1
. = 3 2 4
Lyz 1+3—A=2x2+3f2—4x ||1+—x=2(£) +1-=
y ¥ ¥ ¥?

azi - = _
Dit y khidétacéduqché:{(a 2bN1+3a=2a—1
V1+43a=2a%—4ab+1

*Cong theo vé hai phuong trinh cho nhau, ta duoc:
(a —2b + 1)V1+ 3a = 2a® - 2a — 4ab
a+1=2b
_ Za =41+ 3a
*V&a+1=2b©%+1=§©x+y=2ﬂémoﬂﬁmmm:

¢$m—zb+ﬂﬁ1+3m—m)=n@[

3H2-y)

3(2-y)
4 y

Iy
—y |1+ =2[2—}:)—}:{=}2 ‘p‘}_1=_ 1+

2 14
V=—=x=—
a 11 11

- o _:_ﬂ }:=2=>x={]
=1y 7120 =
¥y y

oS |

Thay x = f-}r = % vao h¢ khong thoa man.

11’
a>0
*V61 2a=+/1+3a < ,
4a°-3a-1=0
Khido ()= 2(x-2)=xe=x=4y=4
x = U_{x= 4
v =2 y= 4

Sa=lex=y. .

Két luan: Hé phuong trinh ¢6 nghiém 1a: {
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N

Cau
10

Gia sir z = min{x; y; z}. Pat x+§=u;y+§=v:>u>0;v>0.
Taco x* +7? s(xﬁté)2 @%ZZ—XZSOQ 2(3z-4x) <0 ludn dng.

N z
Vay x2+zzs(x+5)2 =U% Y+ SV XY SR 4V
)

e . .1 1
Manu,v>0taco:1+lzi va S+ 8
u v u+v us v. (u+v)

Va ! + ! + t 1 +i+i— ! +l(i+i)+§(i+i)
Ay G A A S S G | O VA T LR V) S SNV S | OV S TV

1 1 6 4 6 10 10
) 2 + + 2 > 2 + 5= 5 = 5
us+v: 2uv  (U+v): (U+v)® (U+v)T (U+v):  (X+y+2)

Ma
(X+D)(Y+D)(z+1) = xXyz+ (XY + X2+ YZ) + X+ Y+ Z+1=XYyZ+ X+ Y+ Z+22>2X+Yy+Z+2

Viy P> +g(x+y+z)+5 Pit x+y+z=t (t=3)

(X+y+12)?

f-=0t=2

-20 5
8 2

Xét f(t):t—?+% Véit=+/3.Taco f'(t) = -
7 3 25
Tudotaco: P = f(2) =10+ =—.

. R 25 . . .
Khix =y =1:z=0 thi P = —. Viy gid tri nho nhat cua P la ?
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