SO GIAO DUC & PAO TAO HA TINH THI THU THPT QUOC GIA LAN 1 NAM 2016
TRUONG THPT NGUYEN TRUNG THIEN Moén: To4n
TRUONG THPT NGUYEN THI MINH KHAI Thoi gian lam bai: 180 phuit.
(Dé thi co 01 trang)

Cau 1: (2 diém)

N X 2x+1
Cho hamsdy ===

1-x
a. Khao sat su bién thién va vé do thi (C) cua ham sé
b. Viét phwong trinh tiép tuyén cua dd thi (C) biét tiép tuyén vudng goc véi duong thang
X+3y-2=0
Cau 2: (1 diém)
Giai phuong trinh: ~/3cos 2x —sin 2x—2cos x = 0
Cau 3: (1 diém)
Giai bt phuong trinh: 3*“+V*=1-1 4 3 < 3%* 4 3Vx-1
Cau 4: (1 diém)
a. Tim GTLN va GTNN cua ham sé: f(x) = x(Inx - 1) trén [1;€]

X

2
e* —Cos2X
2

b. Tim: lim
x—0 X

Cau 5: (1 diém)
Mot t6 gdm 9 hoc sinh trong d6 ¢ 3 hoc sinh nir. Can chia t6 d6 thanh 3 nhom déu nhau,
mdi nhdm ¢6 3 hoc sinh. Tinh xac suat dé khi chia ngau nhién ta dugc mdi nhém co dung
1 hoc sinh ntr.

Cau 6: (1 diem)
Cho ling tru ding ABC.A’B’C’ ¢6 AC = a, BC = 2a, ACB = 120° va duong thang A’C
tao véi mp(ABB’A”) mot goc 30°. Goi M 1 trung diém BB’. Tinh thé tich khéi lang tru
da cho va khoang céch tir dinh A’ dén mp(ACM) theo a

Cau 7: (1 diém)
Trong mit phang toa do Oxy, cho tam giac ABC. Hai diém M(4;-1), N(0;-5) lan lugt thuoc
AB, AC va phuong trinh duwong phan giac trong goc A la x - 3y + 5 =0, trong tdm cua tam

giac la G(-%; - E) .Tim toa do cac dinh cuaa tam giac.

3

Cau 8: (1 diém)

Giai h¢ phuong trinh: { Uy 1)+ 203+ Dvx = 6

' x?y(2+24y?+1) =x+Vx2 +1

Cau 9: (1 diém)

Cho cac s6 thuc a, b, cthoamadna+h+c=3

Tim gia tri I6n nhat va gia tri nho nhat cua biéu thic:

a’+b?+c?

P=————(ab + bc + ca)

ab+bc+ca
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Cau Piém
Caula |3 Khaosathamsdy= 2xt] 0,25

1. Tap xac dinh: D = R\{l}
2. Su bién thién

Chiéu bién thién: y’ =

3
s ) (1-x)z

Ham s6 dong bién trén mdi khoang (-0;1) va (1; +o0)

Gidi han: lim y = 400 lim y=-c = x =1 1a tiém cén dimg

x—1" x-1%
lim y = 111’_{1 y=-2 =y=-2lati¢ém can ngang
X—>—00 X—>+00
Bang bién thién: 0,25
X |- 1 +o0
y/ + +
y /+oo / -2
3. Do thi.
Giao v6i Ox tai ( : 0) giao vai Oy tai (0;1) 05
Nhan xét: dd thi nhan I(1; ‘?i) lam tam déi xung ’
y
1
/ O 1 X
) I
Caulb 5 = 0,5
b. Ta co: y e ’
Tu gia thiét = tiép tuyen d cta (C) co hé s6 goc k=3
Vay _3<:>(1X)2_1<:>[ 0,5

(1

* Voi x =0 = y=1. Phuong trinh tiép tuyén la: y = 3x + 1
* Véix =2 =y =-5. Phuong trinh tiép tuyén la: y=3x - 11




Céau 2

Giai phuong trinh /3 cos2x —sin2x—2cosx =0 (1)

Taco: (1) & ‘/2—§ COS2X - %sin2x = COS X

0,5

T\ _ x=—g+k2ﬂ'
= cos(Zx + g) = COSX & ® kam KEZ

18 3

0,5

Céau 3

Giai bat phuong trinh: 3x+Va=1-1 + 3 < 3% 4 3V*-1(1)
bK: x > 1. Ta co: (1)(:)3x+V —3.3** -3.3%119<

0,5

o (3% —-3).(31-3)<0(2)

0,25

e x=1:(2)thoa man
e x>1:(e3"l <3oVx—1<1o1<x<2
Vay nghiém cua bat phuong trinh la: 1 < X <2

0,25

Cau 4

a. Tim GTLN va GTNN cua ham s6: f(x) = x2(Inx - 1) trén [1:e]
Ta c6: f(x) xac dinh va lién tuc trén [1;e]

F’(x)= 2xInx - X = x(2Inx - 1)

f’(x)=0(:)x=0hozicx=\/ze [1;e]

0,25

f(1)=-1;f(e)=0; f(Ve) == = max f(x) = 0; min f(x) =

0,25

2

X
= lim L+ lim
x2 x—0 x2 x—0 X2

2
e’ —cos2x 1-cos2x

b. lim

x—0

0,25

2sin?x

=1+ lim =1+2=3

x—0

0,25

Caub

Goi phép thtr T: “Chia 9 hoc sinh thanh 3 nhom”

- Chon 3 hoc sinh tir 9 hoc sinh cho nhém mot: ¢6 C3 cach

- Chon 3 hoc sinh tir 6 hoc sinh cho nhém hai: ¢6 C2 cach

- Chon 3 hoc sinh con lai cho nhom ba: ¢6 C3 cach

Do khéng quan tdm dén thir tw ctia cic nhém

= S6 phan tir ciia khong gian mau la: |Q| = (C3. CZ. C3) 3! =280

0,5

Goi A 1a bién cd: “Mbi nhom cé dung 1 hoc sinh nit”

- Chia 6 hoc sinh nam thanh 3 nhom: tuong tu trén ¢6 (CZ. C7.C%): 3! cach
- Xép 3 hoc sinh nit vao 3 nhém: cé 3! cach

= S4 phan tir cia bién cd A la: |A] = C2.C2.C3 = 90.

1Al _
Vay: P(A) = ol - 28

0,5

Cau 6

* Tinh Vascas'c:
Trong AABC, ké dudng cao CH =CH L (AA’B’B) = CA'H = 30°
Ap dung dinh ly cosin trong AABC:
AB? = AC?+BC?-AC.BC.c0s120° = 7a?= AB = a\/7
Dién tich AABC la:
Sagc = ZAC.CB sin120°

_ a3

2

0,25




Mgt khdc, ta c6: Sasc= -AB.CH = CH = 245 — aTm 8/ 0,25
Trong A vuong A’CH: A’C = lan‘:Oo Za;/ﬁ
Trong A vuong A’AC: A
AN =VACT=4C7 =2
3
Vay Vasca's'c = Sasc.AA’ = a’v3 aVss _ a?Vios
2 7 14
* Tinh d(A”,(ACM)) 0,25
Ta c6 d(A’,(ACM)) =2 d(B,(ACM)).
Trong AABC, ké BK L AC = (ACM) L (BKM).
Trong ABKM, ké BI L MK = Bl L (ACM)
= d(B,(ACM)) = BI
Ta co: BK = BC. sin30° = a\/_ 0,25
=1 _ L , 1% _ 623
Trong A vuong BKM: 7 BI2 - BK2 BM2 = 30z T 3502 ~ 1050
= Bl = 2228 vay d(A”,(ACM)) = 2‘“1933
Cau7 Tim toa do cac dinh cua AABC 0,25
T M ké MM’ L phan giac trong goc A tai I
M’ € AC = 1 1a trung diém MM’
Phuong trinh MM’ 1a: 3x + y - 11 =0
Toa d¢ cua I 1a nghi¢m cua h¢: 0,25
{3x+y—11 =0 I(E g)
x—3y+5=0 5’5
M’ d6i xtmg voi M qua I = M’(g 1—51) 0,25
Puong thang AC qua N, M’ = pt AC Ia = y+5 & 7x-y-5=0
7x —y—5= 0
Toa dd A 1a nghiém cua h¢ {x —3)+5=0 = A(1;2)
Puong thang ABdiquaA,M=coptla:x+y-3=0 0,25
Goi B(b;3-b), C(c;7c-5). Do G la trong tam AABC nén ta co6:
b+c=-3 b=-2 _ y
{b T s e i =B(25),C(L12)
Vay toa d6 cac dinh ciia AABC la: A(1;2), B(-2;5), C(-1;12)
Cau 8 3Ay2+ 1)+ 22+ DVx=6 (1) 0,25

Giai hé phuong trinh:
P s {xzy(z + 2,/4y? + 1 =x+Vx?2 +1(2)

bK:x >0
* x = 0: khong thoa man h¢




*x>0: (2) © 2y(1+,/4y? + 1):§<1 + /xiz_|_ 1) (*)

Xéthamsd f(t) = t(1+V1+t2) véite R
2t2+41

F(t)=1+ﬁ>0,VtER
1

= f(t) déng bién trén R. Do do: (*) & f(2y) = f( 1) e 2y = 2

X

0,25

Thévao (1): x3 + x+2(x*+ DVx — 6 =0
ox3+x—-6=-2(x*+ 1)Vx (3)

0,25

Xét cac ham sb: g(x) = x3 + x — 6 va h(x) = —2(x? + 1)+/x trén (0;+0)
Ta thay g(x) dong bién, h(x) nghich bién trén (0;+c0) va g(1) = h(1)
= x = 1 1a nghiém duy nhat cua (3)

X=1l=y= % Vay hé c6 nhiém (x;y) = (1, %)

0,25

Cau 9

Détt=ab+bc+ca,tacé:t=ab+bc+ca§%(a+b+c)2=3
Dodso t< 3

0,25

Mitkhictacé: (a+ b + c)? =a? + b? + c¢? + 2(ab + bc + ca)
= a’*+ b*+c?*=9-2(ab + bc + ca)
Khi dé: P="2—tvéit < 3

Xéthamséf(t)=¥—tvéits 3

0,5

f(t) = ti —1<0,Vt< 3= f(t) nghich bién trén [-c0;3]
Suy ra: [glig] f(t) = f(3) = -2; khong ton tai Maxf(t)
Vay MinP = -2 dat dugc khia=b=c=1

0,25






