TRUONG THPT CHUYEN  DE THI THU KY THI THPT QUOC GIA NAM 2016
NGUYEN TAT THANH Mén Toén - Lan thir 1 ‘
Tinh Yén Bai Thoi gian lam bai: 180 phut, khong ké thoi gian giao dé.

Cau 1 (2,0 diém).Cho ham s6 y=x’ +3x*+ m(1)

1/ Khao st sy bién thién va v& do thi cta ham s6 (1) khi m =—4.

2/ Xac dinh m dé db thi ciia ham s6 (1) c6 hai diém cuyc tri A, B thoa méan tam giac
OAB vuodng tai O (O 1a gbc toa do).
Cau 2(0,5 diém).Cho s6 phirc z théa man (1+i)(z—i)+2z=2i.

z2-27+1

2
z

Tim mé dun cua sb phirc w =
Cau 3(0,5 diém).Giai bit phuong trinh 1+log ; (x—1)<log, (x* +x—4).
Cau 4(1,0 diém).Tinh tich phan7 = j (e +x)sinxdx .
0

Cau 5(1,0 diém). Trong khong gian v6i hé toa do Oxyz, cho diém 1(-1;2;3) va mit phang (P)
¢6 phuong trinh 4x+ y—z—1=0. Viét phuong trinh mit cau tam I tiép xtc véi mat phang (P)
va tim toa do tiép diém M.

Cau 6 (1,0 diém).

2cosa

a/ Cho goc o thoa man coter = 2. Tinh gid tri cia biéu thirc P = — 3 —.
2sin” a +3cos”

b/ Xét tap hop E gém céc s tu nhién c6 5 chit sé d6i mot khac nhau tao thanh tir cac
chir s6 {0; 1; 2; 3; 4; 5; 6; 7}. Chon ngau nhién mot phan tir cua tap hop E. Tim x4c suat dé
phan tr chon dugc 1a mdt so6 chia hét cho 5.

Cau 7(1,0 diém).Cho hinh chép S.ABC c6 AB=AC =a, ABC = 30°, SA vudng goc voi mit
phang (ABC), goc giita hai mit phang (SBC) va (ABC) 1a 60° . Tinh thé tich khdi chop S.ABC
va khoang cach tir trong tdm G cua tam giac ABC dén méat phang (SBC) theo a.

Cau 8 (1,0 diem).

Gii bét phuong trinh: (4x” +x—1)Vx* +x+2 <(4x> +3x+5)x* ~1+1
Cau 9 (1,0 diém).Trong mat phéng v6i1 hé toa do Oxy, cho hinh chit nhat ABCD c6 dinh B
thuc dudng thang (d,):2x—y+2=0, dinh C thu¢c duong thing (d,):x-y-5=0. Goi H
1a hinh chiéu cua B trén AC. Xéac dinh toa d0 cac dinh cta hinh chit nhat ABCD biét

M(%,%j, K(9;2) lan luot 1a trung diém cua AH, CD va diém C c6 tung d6 duong.
Cau 10(1,0 diém).
Cho 3 s6 thuc khong 4m a, b, ¢ thoa man S(a2 +b* + cz) =6(ab+bc+ca).
Tim gié trj 16n nhét cia biéu thirc P=,J2(a+b+c) (" +c7).

Hét
Thi sinh khong dwoc sw dung tai liéu, giam thi khong gidi thich gi thém
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Ciu Néi dung Diém

Ciu I | Chohamsd y=x’+3x*+m (1)
2,0 | 1/ Khdo sét sy bién thién va v& dd thi ctia ham sb (1) khi m =—4.
diém

Vi m=—4 tacohamsd y=x’ +3x>- 4
Tap xéc dinh : R
Su bién thién

e Gidihan: lim y=-o lim y = +o0
e Chiéu bién thién 0.25
y'=3x>+6x
'— 0 x=0
=0<
4 x=-2
Béng bién thién
X | —© -2 0 +00
y’ + 0 - 0 + 0.25
0 +00
y \ /
—00 - 4
Ham sb dong bién trén mdi khoang (—o0;—2)va (0;+00)
Ham sb nghich bién trén khoang (-2; 0) 0.25

e Cuctri:
Ham so6 dat cuc daitaix =-2, ycp =0
Ham s6 dat cuc tiéu tai x =0, ycr = -4

e Df) thi : 7 1
D{) thi Cé?.t truc Ox tai di@m (-2; 0)va(1;0)
Do thi cat tryc Oy tai diém (0; -4)

0.25




2/ Xac dinh m dé d6 thi cua ham s6 (1) c6 hai diém cyc tri A, B thoa man tam
giac OAB vuodng tai O (O 1a goc toa d9d).

Tacod y'=3x" +6x

x=0
y'=0&
LZ—2 0.5
Do y'=0 c6 2 nghiém phan biét va y> d6i diu qua 2 nghiém d6 nén dths c6
2 diém cuc tri 1a A(0; m),B(=2; m+4)
O—A(O; m),@(—Z; m+4)
I =0
AOAB vudng tai O khi OA.OB =0 m(m+4)=0< |
m=—4 0.5
Do O, A, B tao thanh tam gidc nén m =—4
Cau 2 | Cho s6 phirc z théa man (1+i)(z—i)+2z=2i.
0,5 , z-
d(iém) Tim mo6 dun cua s6 phtic w= %
Taco (1+i)(z—i)+2z=2i < (3+i)z=-1+3i
1+ 31 (-1+30)(3-0) .
Suyra z= = =
Y 311 (3+i)(3-i) | 0.25
e z—22z+1 _ —1—31+1 143
z ! 0.25
Do d6 |w|=+1+9 =410
Cau3 | s bit ph inh Giai bat ph inh 1+1 1) <log, (x> +x—4
(0.5 iai bat phuong trinh Gii bat phuong trinh 1+log ; (x—1) < ogz(x +x— )
dieém)
bk: ..
BPT da cho tuong duong véi
log, 2 +1log, (x—1)" <log, (x* +x—4) 0.25
< log, (2x2 —4x+ 2) <log, (x2 + x—4)
2 —4x+2<x*+x—-4
<:>x2—5x+6£0 0.25
. ©2<x<3
Két hop dk ta dugc nghi¢m ciia BPT 14 2<x <3
Cau 4 z )
(1,0 Tinh tich phan/ = I(e“’” + x)smxdx.
diem) 0
1= I(e""” + x)sinxdx = je“’” sin xdx +Ixsinxdx =1 +1, 0.25
0 0 0
Tinh [, = J.e“’“ sin xdx 0.25

0

Dit t =cosx = df =—sinxdx ;




ddi can: véi x=0=>1=1
voi x=r=>t=-1

1
1
Taco I, = je’dt —¢| =e--
-1 - e
Tinh 7, = Ixsinxdx
0
u=x du =dx
bat i = 0.25
dv =sin xdx V=—C0SX
1, = —xcosx‘;r + Icosxdx =7+ sinx;r =7
0
. 1
Vay [ =e+—+7 0.25
e
Trong khong gian v6i hé toa d6 Oxyz, cho diém I(—1;2;3) va mat phang (P) ¢
Cau 5§ | phuong trinh 4x+ y—z—1=0. Viét phuong trinh mit cau (S) tam I tiép xuc
(,13’0 v6i mat phang (P) va tim toa do tiép diém M.
diém)
Do (S) tiép xtc v6i mat phang (P) nén
—4+2-3-1
R=d(I;(P))= | | -2 0.25
VI6+1+1
<, A , \ 2 2 2
Mat cau (S) c¢6 phuong trinh (x + 1) + (y - 2) + (Z - 3) =2 0.25
Duong thang IM di qua I, vuéng goc véi (P) nén c6 phuong trinh:
x=—1+4¢
y=2+t (teR) 0.25
z=3—t
Goi M (—1+4t; 2+1; 3—1)
1
Do M thugc (P) nén 4(—1+4¢) +2+1— (3—t)—1=0<:>18t—6:0<:>t:§ 0.25
1
Vay M (—;Z;§J
333
Cau 6 @/ Cho goc « thoa min cota=2. Tinh gia tri coa biéu thuc
1,0 B 2cosa
diém) 2sin’ @ +3cos’ a
0.25

cota=2=sina #0, ta co:




2c0sax 2cota b 2

P 2cosa _ sin® o _ sin’a _ 2cota<1+cot

2sin’ o +3cos’ & 2sin3a+3cos3a 2+3cot’ o 2+3cot’ a

sina@ sin’

_22(1+4) 10
S 2432 13 0.25
b/ Xét tap hop E gém céc sb tw nhién ¢6 5 chit sd doi mot khac nhau tao thanh tir
cac chit s6 {0; 1; 2; 3; 4; 5; 6; 7}. Chon ngau nhién mot phﬁn tr cua tap hop E.
Tim x4c suét dé phﬁn ttr chon duge 12 mot sb chia hét cho 5.
S6 cac sd tu nhién c6 5 chir s& d6i mot khac nhau tao thanh tir cac chit s6 {0; 1;
2;3,4,5,6,7} kécasd 0 ding dau 1a Ag
S4 cac s tu nhién ¢6 5 chit s6 d6i mot khac nhau tao thanh tir cac chit sd {0;1; | 0.25
2;3;4;5;6; 7} vacosd 0 ding dau la A’
S6 phan tir ctia tap E 1a A — A3 = 5880
Goi A 12 bién c6 chon duge mot s6 ¢6 5 chit s6 doi mot khac nhau va chia hét
cho 5
S6 két qua thuan loi A 1a A3 +6A; =1560 0.25

Xéc suét cta bién ¢d A 12 P(A) = % = i—;

Cau 7
(1,0
diem)

Cho hinh chép S.ABC c6 AB=AC=a, "ABC = 30" , SA vuong goc vdi mat

phiang (ABC), goc giira hai mat phang (SBC) va (ABC) 1a 60°. Tinh thé tich
khéi chop S.ABC va khoang cach tir trong tdm G cua tam giac ABC dén mit
phang (SBC) theo a.




Trong mit phang (ABC), k¢ AM 1 BC (M €BC) thi SM L BCnén
SMA =60° 1 gbc gifta 2 mit phing (SBC) va (ABC).

2
Taco S, =~ AB.AC.sin120° = Lya 3 a3
2 2 2 4
0.5
SA= AM tan60° = %
2 3
Thé tich khéi chép S.ABC 1a V, , =—~SAS .= la3 @V3 _a
' 3 3 2 4 8
Vi AM =3GM, AM N (SBC)=M nén d(G,(SBC))= %d(A,(SBC))
Trong mit phang (SAM), k¢ AH L SM (HeSM) thi AH 1 (SBC) nén
AH = d(A, (SBC))
Trong tam giac vudng SAM co 0.5
12: 12+ 1 2 42+i2:1_62:>AH:@
AH® AS® AM~ 3a” a° 3a 4
Vay d(G,(SBC))= “f
C(iu08 Giai bat phuong trinh: (4)(2 +x- 1)\/X2 +x+2< (4X2 +3x+ 5)\/X2 -1+1
diém).

x<-1
bk:

x>1

0.25

Pat u=vx>+x+2, v=vx>-1 (u,vZO)ta co
4> +x—1=u’+3",4x* +3x+5=3u" +V
Bat phuong trinh da cho c6 dang
(u2 +3v2)u £(3u2 +v2)v+1<::>(u—v)3 <leou-vSlsoulv+l 0.25




Xét VxP+x+2< Vxi—1 +1

SxXPHx+2< X —1+20x* -1 +1

S -1>x+2

x+2<0
-2
x> =1>0 s
= S| (x=>2-2
x+22>0
5 5 3x*—4x—-82>0
4(x7=1)2x" +4x+4
L 0.5
x<-2
x>-2 9 2ﬁ
- XS——
< x<L 2-2V7 A 3
3 2+ 27
X2
2+ 247 3
X2
L 3
. 2-2 242
Vay tap nghiém cua bat phuong trinh la (—oo; 3 \/7} U { il 3 7 ;+ooJ
Trong mat phéng voi hé toa do Oxy, cho hinh chit nhat ABCD c6 dinh B thudc
duong  thang (dl) :2Xx—y+2=0, dinh C thuoc duong thing
Cau 9 (dz) :Xx—y—5=0 . Goi H 1a hinh chiéu ciia B trén AC. Xac dinh toa do cic
(1,0 o (9.2 N ‘ g
diém) | dinh cua hinh chir nhat ABCD biet M g,g , K (9;2) lan lugt 1a trung diem
ciia AH, CD va diém C c6 tung d6 duong.
Goi N 1a trung diém BH
Ta ¢6 MN 1la duong trung binh cua AABH suy ra
MN || KC,MN = %AB =KC
= MNCK Ia hinh binh hanh = MK // CN (1)
Do MN 1 BC, BN L MC nén N la tryc tam ABMC = CN L BM (2)
Tu (1) va (2) suyra MK 1 BM
A B 0.25
M N
H




Puong thang BM di qua M, vuong goc véi MK nén cd phuong trinh
9x+2y—-17=0

Do B =BM nd nén toa do B thoa man
9x+2y—-17=0 |x=1
4 = = B(1;4)
2x—y+2=0 y=4

0.25

Goi C(c;c—S) voic > 5.
Do BC L KC= BC.KC=0
R’:(c—l;c—9)

KC=(c-9c-7) 0.25
Do 6 (c—l)(c—9)+(c—9)(c—7)=0<:>{ B
Cc=
Suy ra C(9;4)Vi c>5.
Puong thing CM di qua M va C nén ¢ phuong trinh x - 2y —1=0
Puong thaing BH di qua B, vudng géc voi MC nén co6 phuong trinh
2x+y—-6=0
NE
Toa dd H théa man 2X+y_6:0:> 3 :H(E,ﬂj
x—2y—1=0 4 5°5 0.25
’=3
M 1a trung diém AH nén A(I;O)
Khi d6 D(9;0)
Vay céac dinh hinh chit nhat 1a A(I;O),B(1;4),C(9;4),D(9;0)
Cau
10 | Cho 3 s6 thyc khong 4m a, b, ¢ théa man S(a2 +b* + 02) = 6(ab +bc+ ca).
1,0 . .
d(iém) Tim gia tri 16n nhat cua biéu thirc P = Z(a +b+ c) — (b2 +c’ )
Ta co
2

5a° +%(b + c)2 <5a*+ S(b2 + cz) = 6(ab +bc + ca) < 6a(b + c) + 6(b -;c)
:>5c12—621(b+c)+(b+c)2 <0

b+ 0.25

C<a<b+c

:>a+b+c£2(b+c)

Piang thuc xay rakhi a=b+c,b=c




Khi do
P= ua+b+@-(w+c331Mang-%@+cf:z¢b+c-%@+cy
bit 1=+b+c (120) 0.25

Ta co PSZt—%z‘4

Xéthamso f(t)=2t —%t“ trén [0;+o0)

£i(6)=2-27
f(t)=01=1
Béng bién thién

t 0 1 +00

1@ + 0 -

0.5
3
£(2) / 5 \
0 —00

Tu BBT suyra maxf(t) :E khi t=1, do do

2

maxP:g khia=1,b=c=l
2 2

Chii y: Néu thi sinh gidi theo cach khdc ma vén ding thi cho diém t6i da theo phén
twong wng x






