SO GD VA BT HA TINH DPE MINH HQAKY THI THPT QUOC GIANAM 2016
TRUONG THPT LY TU TRONG Mon thi: TOAN s06 ‘
Thoi gian lam bai : 180 phut, khong ké thoi gian phat dé

Cau 1 (2,0 diém). Cho ham s y=1f(x)= x3-3x2+4 (1).
a) Khao sat sy bién thién va v& ddthi (C) cia ham s (1).

b) Viét phuong trinh tiép tuyén cua do thi (C) tai diém c6 hoanh d6 xo, biét f"(x,) = 12.
Céu 2 ( 1,0 diém).

a) Giai phuong trinh  2sinxcosx + +/3c0s2x = 2

b) Tim mo dun ciia s phuc z, biét z thoa méan dang thiac: z + (1 —i)z =10- 3i.

Cau 3 (1,0 diém). Tinh dién tich hinh phang gi6i han boi cac duong y = 1a y=—2X+3.
X

Cau 4 (0,5 diém). Giai bat phuong trinh  log, x+2log, (x+2) < -1
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Cau 5(0,5 diém) C6 15 tim thé duoc danh s tir 1 dén 15. Chon ngiu nhién ra 7 tdm thé. Tinh
xé4c suat dé trong 7 tam thé dugc chon c6 3 tAm thé mang sb 16, 4 tim thé mang sb chin, trong do
chi c6 dung 1 tim thé mang s chia hét cho 4.
Cau 6 (1,0 diém). Trong khong gian v6i hé toa do Oxyz cho diém A(1:4;2) va mit phang (P) ¢
phuong trinh 2x + 2y + z - 3 = 0. Tim toa do hinh chiéu vudéng goc cta A trén (P). Viét phuong
trinh mdt cau tam A va tiép xuc véi (P).
Cau 7 (1,0 diém). Cho hinh chép S.ABCD cé day ABCD 1a hinh chir nhat v6i AB = a, AD = 2a.
Hinh chiéu vudng goc cua S trén mit phang day 1a trung diém H ctia AD, goc giita SB va mit
phing day (ABCD) bang 45°. Tinh thé tich khdi chép S.ABCD theo a. Tinh khoang cach giita hai
duong thang SD va BH theo a.
Cau 8 (1,0 diémy). Trong mat phéng voi hé toa do Oxy cho tam giac ABC c6 truc tam H(5;5),
phuong trinh duong thang chita canh BC 1a x + y — 8 = 0. Biét duong tron ngoai tiép tam giac
ABC di qua hai diém M(7;3), N(4;2). Tinh dién tich tam giac ABC.

(x+\/1+7).(y+\/1+7):1
x\/mz4xy+6x+l

Cau 10 (1,0 diém). Cho x, y, z 1 cac s6 thuc duong thoa man diéu kién x + y + z < % Tim gia tri

Cau 9 (1,0 diém). Giai hé phuong trinh : (x,y €R)
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nho nhét cua biéu thic: P = )2( + 32/ + f +X—+y—+z—.
y'z z°x Xy y z X
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(Pdp an — Thang diém gom 06 trang)

Cau Noi dung Piém
1 a. Khao sat sy bién thién va vé do thi (C) ciaham soy= x> -3x°+4 (1).
1/ Tap xéc dinh: D =R
2/ Sw bién thién. 0,25
+ Chiéu bién thién. Ta co:
) x=0
y =3x"-6x; y=0<
X=2
Ham s6 dong bién trén moi khoang (- o0; 0) va (2 ; +00), ham so6 nghich bién trén
khoang (0 ; 2).
+ Cuc tri. Ham s6 dat cuc dai tai diémx=0 = Ycp =4
Ham s0 dat cyc tiéu tai diem x =2 = ycr = 0. 0,25
* (3101 han tai vO cuc:
Iirrj f(X) =—o0; lim f(X) = +oo;
Do thi ham sd khong c6 tiém can.
+ Bang bién thién:
X — 0 0 2 + o0
y’ + O - O + 0125
y 4 + 00
3/.Pb6 thi: 0,25
Do thi cét Oy tai diém (0:4), cat Ox tai diém (2;0), (1;0); di qua diém (3;4). Tam
doixung 1a 1(1;2).
YA
4
I >
b. Viét PTTT ciia d6 thi (C) tai diém c6 hoanh dd xo, biét f"(x,) = 12
Goi (xo}yo) 14 toa do cuia tiép dieém 0,25
Ta c6 f(x) = 3x? — 6x ; F7(x) =6x -6
Theo gt: (X)) =12 ©6X0-6=12 <= x=3 = f(x0) =4 ;°(3)=9 0,5




Vay: PTTT cua d6 thi (C) tai diém (3;4)1a y—4=9(x—3) < y=9x—-23. 0,25
a) Giai phuwong trinh
Ta c6: phuong trinh (1) <> sin2x + +3c0s2x = 2
N 0,25
= Lginox + —3c052x: 1
2 2
& COS(2X - %) =1 <:>2x—%:k27z (kez) & X=%+k7r (kez)
0,25
b)+ Dat z=a+ bi(a, b €R)
2a-b=10 (a=3 P25
* T (1) < {azg - @{b;_ﬂr. Suy rasb phitc z=3 — 4i
+ Khi d0: [z|=/3" +(-4)* =5 0,25
+ Ta c6 PT hoanh d6 giao diém ciia dudng cong y—1 va duong thing y=-2x+3:
X
1 x=1
Z=-2X+3 ©2x2-3x+1=0,x 2 0 < 1
X X=7 0,5
2 1
* Goi S 1a dién tich ctia hinh phing can tinh. Ta c6: S = J:
2
et 2 3
S = J‘;(;+2x—3)dx = - In2 (dvdt) 05
bK: x>0 (*)
-1
Véi dk (*), ta co: bt phuong trinh (1) < log?®*? <-1 < x(x +2) 2(%} 0,25
3
2+ 2x-3320 < | "1 | Kéthopdk (+), taduoc tip nghiém cta bpt
< X Xx-3>20< (<3 ¢t hop (*), ta duogc tap nghiém cta bp 0,25
()la S= [L+m).
* Goi Q 1a khong gian miu = s phan tir ctia KGM 1a n(Q) = C/
* Co 8 tam thé mang so 1€, 3 tAm thé mang sé chia hét cho 4, 4 tAm thé mang sb 0.25
chin va khong chia hét cho 4.




+ Goi A 1a bién ¢ da cho, suy ra n(A) = C2.C3C!

331
Vay xdc sut cia bién cb A la: P(a) = A = CeCuCs - b72 224 0,25
n(Q) cl 6435 2145
+) Goi H 1a hinh chiéu vudng goc ciia A trén (P)
Xx=1+2t
Ta c6 duong thang AH di qua A va vuéng goc véi (P) cé PTTS la: Jy=4+2t
_ 0,5
z2=2+t
Do H e AH = H(1+2t; 4+2t; 2+t).
Mit khac H e (P) = 2(1+2t) +2(4+2t) +(2+t) -3 =0 <t=-1 = H(-1;2;1)
*) Tinh duoc bk R = AH (hoac R =d(A, (P))
Suy ra PT mit cau la: (x - 1)2+ (y—4)2+ (z-2)2=9 0.5
%) Ta c6 SH 1a chiéu cao ctia hinh chép, goc giita SB va mp(ABCD) 1a SBH = 45°
D& thdy ABAH vudng cén tai A canh a = BH = a2
ASHB wubng can tai H = SH = BH =a+/2; dt(ABCD) = 2a2 0,5
3
Thé tich khdi chop S.ABCD la: V = %SH.dt(ABCD) = 2a3¢§ (dvtt)
+) Goi K 1 trung diém cua BC, ta ¢ BH / KD = BH // (SDK)
Suy ra d(BH,SD) = d(BH, (SDK)) = d(H, (SDK))
. 2, _1 _1
Goi E 1 trung diém cia DK = HE L DK = HE = EDK_ Eaﬁ
Ta ¢6 (SHE) 1 (SDK) (vi KD 1 (SHE)), trong (SHE), ké HI 1 SE (I € SE)
0,5
= HI 1L (SDK), suy ra HI = d(H, (SDK)).
Xét tam giac vuong SHE, ta c6: 12 = 12 + 12 S H=2 10
HI HS® HE 5
a+/10

Vay: d(BH,SD) =

o (0vdd).




) Goi H’ 1a diém ddi xtmg ctia H qua BC=H’(3;3) e duong tron ngoai tiép A ABC
+) PT dudng tron ngoai tiép A ABC di qua M, N, H’ ¢6 dang:

X2 +y? - 2ax — 2by +¢ =0 (vdi a? + b2 — ¢ > 0)

14a+6b—-c=58 a=5 0.25
Ta coOhé pt: {8a+4b—-c=20 = <b=4 . SuyraPT: x2+y?-10x-8y+36=0
6a+6b—c=18 c=36
: 2 2 - 10x — 8y +36 = 0
* ) Toa do diém B,C 1a nghiém cua hé PT: xry X y
X+y-8=0
0,25
Suy ra B(3;5), C(6;2) = BC =342
+) Puong thang AH di qua H’(3;3) va nhan véc to HH'(2;2) lam VTCP c6 PTTS:
X=3+2t
A (3+2t; 3+2t
3 — A
Do A e dudng tron = (3+2t)2 + (3+2t)2- 10(3+2t) — 8(3+2t) + 36 = 0
e 22 -3t=0 < t=0 (loai vi tring H’) hoiic t = g Suy ra A(6:6)
0,25

*)Ta cod(A, BC)=2+2. Vay: SAnsc = % d(A, BC). BC = 6 (dvdt)
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(1) & x+ +1=—y+y(~y)} +1(3)

+Xét f(t)=t+yt°+1 ,teR

0,25
. Ni& t]+t £ X
Khi do: f'(t)= v+t 1+ >0 VteR. Suyraham so f(t) dong
) NN ]
bién trén R
, 2 2 2 2 1=
Thé x =-y vio (2) ...@(\/2x2+6x+1—5) _ 3K | Ve Xl =3x
’, 4 V2% +6X+1 = -2
+ Vo1 V2x* +6x+1=3x..=x=Ly=-1 0.25
+ Vé6i \/2x2+6x+1:—2x...<:>x:3_;/1_1;y=_3+2\/1_1
, I 0,25
K&t luan hpt c6 2 nghiém { ; 2
y=-1 34411
2
Theo BPT Cauchy tac6é P > 3[3 ( 1)2 +3/(xyz)4J : 3xyz < X+§+Z S%
‘\/ Xyz
0,5
bat t= 3xyz (0<t< %)thi P> 3(t4+ti2j
r \ A 4 1 A 1 ’ N 2 1
Xétham so f(t)= t +t—2 trén O;E ,taco (t)=4t3 - e <0, Vxe O;E
0,5

Suy ra ham sb f(t) nghich bién trén [o;ﬂ . Do d6 f(t) > f(%) = ‘13—:

Vay: minP = 195 &S X=y=2z2= 1
16 2




