TRUONG THPT CHUYEN PE THI THU THPT QUOC GIA LAN 3
NGUYEN TAT THANH NAM HOQC 2015-2016
MON THI: TOAN
Thoi gian lam bai: 180 phit, khong ké thoi gian phdt de.

DE BAI

Cau 1(1,0 diém). Khao sat sy bién thién va v& db thi ctia ham s6 y = x> —3x* +2.
Cau 2 (1,0 diém). Tim cac diém cuc trj ctia ham sd sau f (X) = x* =2 +x2.
Cau 3 (1,0 diém).

a) Goi 7,7, 1a hai nghiém ctia phuong trinh 72 +6z+13=0, biét z, c6 phan ao am.
Tinh w=(z,)" +2,.
b) Giai phuong trinh 2*— 6.27°— 1=0.

2
Cau 4 (1,0 diém). Tinh tich phan | = j x(1+exzjdx.
X
1

Cau 5 (1,0 diém). Trong khong gian Oxyz , cho A(0;1; 2), B(-2;—1;—2),C(2;-3;-3). Viét phuong trinh
mit phang (ABC), chimg minh rang ABC 13 tam giic vudng va tinh dién tich cua tam giac ABC.

Cau 6 (1,0 diém).
a) Chtig minh biéu thirc sau khong phu thude vao x: P = COS(% + X) COS(% - Xj +sin® x.

b) Trong mot dot kiém tra chat luong 16p 12, mot hoc sinh tham gia kiém tra ba mon Toan, Ly va Hoa,
gid thiét rang diém s6 moi1 mon theo thang di€ém 10 va dugc lam tron dén hang don vi. Biét rang 61 véi
1

hoc sinh nay méi mén thi xac suat dé dat dugc 10 diém, 9 diém, 8 diém déu lan luot 1a 053" Tim

xac suat dé hoc sinh nay dat dugc tong s diém ca ba mon dung 28 diém.

Cau 7 (1,0 diém). Cho hinh ling try dtmg ABC.A’B’C’ c¢6 day ABC 1a tam giac vudng can tai A, M 1
trung diém ciia 4°C’, BC=a+/2, AA'=2a. Tinh thé tich khi lang try ABC.A’B’C’ va khoang cach
tor M dén mat phang (ACB’).

Cau 8 (1,0 diém). Trong mit phang toa dd Oxy, cho ABCD la hinh thoi tdm 1(1;4), duong tron tam |
ban kinh 1A cit doan IB tai E, biét A thudc d, c6 phuong trinh x+y-3=0, E thudc d, c6 phuong
trinh x+y—9=0, dién tich cta hinh thoi bang 40. Tim toa d6 cic dinh cua hinh thoi biét A c6 hoanh
do duong.

Cau 9 (1,0 diém). Tim m dé bat phuong trinh sau c6 it nhat mot nghiém trén [% ;16} .

(log, x)2 +1-2mlog, x
(«/x2 +3—x—1)|og2 X

Cau 10 (1,0 diém). Cho tam giac ABC, tim gia tri nho nhit ciia cosC biét riang cac goc A, B, C thoa

man diéu kién cotE+cot9 +2 cot9+coté -3 coté+cotE =0.
2 2 2 2 2 2

>0 (1).
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PAP AN VA BIEU PIEM
Cau Noi dung Diém
1 Khao sat sy bién thién va v& do thi cia ham sb y = x*—3x*+2. 1,0
*Tép xac dinh: Ham s6 c¢6 tap xac dinh D = R. 0,25
+ Su bién thién:
Céac gioi han: lim y=—o0, lim y =+o0.
o o 0,25
. 5 . x=0
y'=3x"-6x. Tacd y'=0< .
{x =2
Béng bién thién:
X| —o0 0 2 +00
' + 0 - 0 +
—+00

Ham sé dong bién trén!
Ham sb dat cuc dai tai x=0, gia tri cuc dai y(0)=2, ham sb dat cuc tiéu tai x=2, gia tri

y _00/2 \_2 / 0,25

cac khoang (—o0;0),(2;+00) va nghich bién trén khoang

0;2).
cuc tiéu 13 y(2)=-2.
+ Do thi: '
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2 Tim cac diém cuc tri cia dd thi ham s§ f (x) = x* —2x% + x°. 1,0
f(X) = 4x% —6X% +2x = 2x(2x* —3x +1)
x=0 0,25
f'(x)=0<|x=1 ’
1
X==
2
0,5

Taco f"(x)=12x>-12x+2
f"(0)=2>0, f"1)=2>0, f"@]:—ko.

0,25

Vay: Céc cuc tiéu ctia ham sb 1a x=0, x=1; céc gia tri cuc tieu tuong ung la f(0)=0,




f(1)=0.
r a2 1 ., .. . 1 1
Gia tri cuc dai cilahamsola x==, giatricucdaila f| = [=—.
2 2) 16
Ghi chii: Hoc sinh c6 théagidi’bdng cdach ldp bang bién thién cia f{x) hodc bang xét
dau cua f’(x) van dwoc diém toi da.

Goi 2,2, 1a hai nghiém cta phuong trinh 2% +62+13=0, biét z, c6 phan a0 am.

0,5
Tinh w=(z)" +2,.
7 +6z+13=0(1)
Phuong trinh (1) ¢6: A'=9-13=—4=(2i)’ 0.5
Do d6 phuong trinh (1) c6 hai nghiém la: z, =-3-2i va z, =—3+2i (thoa z, cd ,
phan a0 am).
Taco @=(-3-2i) +(-3+2i)=9+12i +4i* ~3+2i =2 +14i. 0,25
Giai phuong trinh 2" — 627 — 1=0. 0,5
2-62"-1=0 <2*-2"-6=0 (1)
bat t =2", t > 0 phuong trinh (1) tré thanh
t—_o 0,25
, -
t°"-t-6=0< .
t=3
Két hop diéu kién t>0 ta duoc t=3.
V6it=3,tacd 2 =3< x=Ilog,3 0,25
Vay phuong trinh da cho c6 nghiém x =log, 3
2
Tinh tich phan | :jx(lJrexzjdx. 1,0
X
1
. 2 1 2 _ 2 2 <2 _ 2 2 2 _ 2 2 0,25
I _L x(;+e jdX_L dx+J‘l xe dx_x|1 +L xe dx_l+j1 e’ .xdx +0.25
bit t = x* :dt:2x.dx:xdx:$
, 2
Dadi can: x| 1]2 0.25
t|1]4
t|4 4
Suyra, | =1+fetﬂ=1+e— 1488
2 1 2 2 0,25
et e
Vay: 1=1+45 - &
g 2 2
Trong khong gian Oxyz , cho A(0;1;2), B(-2;—1;—2), C(2;-3;—-3). Viét phuong trinh
mit phang (ABC), chiing minh rang ABC la tam giac vudng va tinh dién tich cia tam | 1,0
giac ABC.
Taco AB= (— —2,-4), (2 ~4;-5)
2| -2
[AB, AC]= P = (-6;-18;12). 0,25
Mit phing (ABC) di qua diém A(0;1;2) va nhan n —l[ﬁ A—C] (-1-3;2) lam
vecto phap tuyén nén mp(ABC) c6 phuong trinh 0,25
-1(x-0)-3(y-1)+2(z-2)=0
hay x+3y—-2z+1=0.
AB = —2;,-2,-4), BC = 4,-2;-1).
(-2-2-4), BC=(4-2-) 025

— AB.BC =—-2.4—2.(-2) - 4.(-1) =0 = AABC vuéng tai B.




AB = (27 + (27 + (47 =26 , BC = /& + (-2)° + (1) =V21.

0,25
Dién tich AABC:S = % AB.BC = %.2\/6.\@: 314
Chtrng minh biéu thirc sau khong phu thudc vao X:
P:cos(er X)COS(E—XJ-FS"]ZX. 0.5
4 4
— in2 1 4 02
P = cos cos| Z—x |+sin?x==| cosZ +cos 2x |+sin’ x 0,25
4 4 2 2
1 - 2 - 2 1 A A hY
= —(l— 2sin“ x)+sin” x = > hay P khong phu thugc vao x. 0,25
Trong mot dot kiém tra chat lwong 16p 12, mot hoc sinh tham gia kiém tra ba mén
Toan, Ly va Hoa, gia thiét rang diém s6 mdi mon theo thang diém 10 va dugc lam
tron dén hang don vi. Biét rang ddi v6i hoc sinh nay mdi mén thi xac suat dé dat
duoc 10 diem, 9 diém, 8 diém déu lan lugt 1a % é % Tim x4c sudt d¢ hoc sinh | 0,5
nay dat duoc tong s6 diém ca ba mén dung 28 diém.
GoiHla bié:n C(f) “hoc sinh nay dat duoc téng %) diérq cd ba mon ding 287diém”
GoiAla bi@n 0 “Hoc sinh nay thi dugc 2 mén 10 diémﬁ va mot mon 8 diém”. 7
Goi B 1a bién c6 “Hoc sinh nay thi mot mon duge 10 diém va hai mon dat 9 diém” 0,25
Tacd H =AUB va A, B 1a hai bién c0 xung khac nén xac suat ctia bién co H la
P(H)=P(A)+P(B).
Vi kha nang lam bai d6i Vol mai mon thi 1a doc 1ap nén theo quy tac cong va nhén ta
cO xac suat xac suat cua bién co A va B lan luot la:
P(A)=C? 111 1
10 10 3 100
11 3
P(B) = ——=—.
(B)= 10’55 250 0,25
Suyra P(H) = L + 3 :11.
100 250 500
Viy, xac suat can tim 1a i .
500
Cho hinh lang try dtng ABC.A’B’C’ ¢6 day ABC la tam giac vudng can tai A, M la
trung diém ciia 4'C’, BC = a2 , AA'=2a. Tinh thé tich khéi lang try ABC.A’B°C’ | 1,0
va khodng cach tt M dén mat phang (ACB’).
A' M C'
Bl
H 0,25
N N C




Xét tam gidc ABC vudng can tai A va BC = av/2 nén
ax/_
1 a’

Suy ra di¢n tich tam gidc ABC1a S,,;. = 2 AB.AC = >

AB = AC =BCsin45° =

Vay thé tich khoi lang tru ABC.A’B’C” 1a: V = AA'S .. = Za%az =a’. 0,25
+Tacoé A'C'//AC= A'C'//(ACB")=d(M;(B'AC)) =d(A; (B'AC)) (1).
Trong mp (ABB’A’), ké A’H vudng goc voi AB’ tai H

AC 1 AB . A 0,25

= AC L(ABB'A")=AC LA'H ma A'H L AB' nén A'H L (ACB).

AC L AA'
Hay d(A";(B'AC)) = AH (2).
+ Xét A’AB’ vudng tai A’ ¢ AH la duong cao nén

12: 12+ 1 12+i2 52 AH_2\/_a A
AH® A'A® A'B' (2a)" a° 4a 0,25
Tir (1), (2) v (3) suy ra d (M,(ACB')) = 2*/_""
Trong mat phang toa do Oxy, cho ABCD la hlnh thoi tdm 1(1;4), duong tron tam |
ban kinh IA cit doan IB tai E, biét A thudc d, c6 phuong trinh x+y-3=0, E thudc Lo
d, c¢6 phuong trinh x+y—9=0, dién tich cua hinh thoi bang 40. Tim toa do céac ’
dinh cua hinh thoi biét A c6 hoanh do duong.
Vi A thudc d, c6 phuong trinh x+y—3=0 nén A(a;3—a)véi a>0 (do gia thiét).
Vi E thu¢c E thugc d, c6 phuong trinh x+y—9=0 nén E(t;9-t).
Suyra IA=(a—L—a—1), IE=(1—1;5-1).
Do ABCD la hinh thoi nén IA 1 IE , ngoai ra E thudc duong tron (I; IA) nén IE=IA. | 0,25

. [IAIE =0 (@a-DE-D-(a+D(5-1)=0 (1)
Taco = .
IA=IE (a-17+(@+1’ =@-1°+G5-1  (2)
Khi t=1, thay vao (1) ta dugc a=-1 khong théa man phuong trinh (2).
Khit#1taco ()<= a-1= (ChViChnd)) (3). Thay vao (2) ta dugc
205 2
wHaﬂ)z = (-1 +(5-1) @((z-l)2 +(5—t)2)((a+1)2 —(r—1)2)=
(t=1)
0,25
2 5 a=-t
< (a+) =@-1) <:>[ .
a=t-2

+V6i a=—t thay vao (3) ta duge #=2=>a=—-2 (khong thoa diéu kién a>0).
+ V61 a=t-2 thay vao (3) ta dugc =4 = a =2 (thoa diéu kién a>0).
Do d6 A(2;1), E(4;5).
Lic d6 IA=1IE =1 +3 =410,
Dién tich hinh thoi 1a BD.IA=40 nén BD = jTO_o 410 = IB= B—2D -24110.
Ma E thudc doan théng IB nén E la trung diém cua IB. 0,25
Goi B( ) thi x,+1=2.4 xB=7h B(7:6)

0i B(x,, | = a ;6).

e P A P L
Vi11a trung diém BD nén D(2.1-7;2.4—6) hay D(-5;2). 02t

Vi | 1a trung diém AC nén C(2.1-2;2.4—1) hay C(0;7).




Lic d6 ABCD 1a hinh binh hanh ¢c6 AC L BD nén thoa gia thiét ABCD 1a hinh thoi.
Vay, A(2;1), B(7:6), C(0;7), D(-5;2).

Tim m dé bat phuong trinh sau c6 it nhat mot nghiém trén [% ;16} .

9 log, x)* +1-2mlog, X 1,0
( gZ ) + g4 20 (1)
(x/x2 +3—x—1)|og2 X
) x>0 x>0
biéu kién 5 = 0,25
(\/x +3—x—1)|ogzx¢0 Xx#1"
Ta thay:
+ Néu WC+3-x-1>0 1 +3>x+1e X +3>(x+1) < x<1. Lic d6
log, x < 0 nén (»\/x2 +3—x—1)|og2 x <0 khi 0<x<1.
. 0,25
+ Néu Vx?+3-x-1<0< x>1. Luc d6 log, x> 0 nén (\/xz +3—x—1)|og2 x<0
khi x>1.
Suy ra (\/xz +3—x—1)|og2 X<0,Vx>0,x=1.
Do d6 (1) < (log, x)° +1-2mlog, x<0 (2).
bt t=1log, x, tacod x eB;m}\{l}@t e[-2;4]\{0}.
(2) tré thanh t* +1-2mt<0 (3)
t? +1 0,25
+Khite[-2,0): 3) >m (*)
2
FKhite(0.4]: (3) o o am (%)
2
£ Xéthamsd f(t) =t 0.
t* -1 t=1
Tacod f'(t)= ,F't)=0< :
O="7"10 L:_l
limy=—o0, limy=+ow0.
x—0" x—0*
Bang bién thién cua f(t):
t -2 -1 0 1 4 0,25
£(t) + 0 - | — 0 +
(t) . -2 +20 17
_é / \ B \ : //,v 2
Tir bang bién thién suy ra bat phuong trinh (1) ¢6 nghiém khi hodc (*) c6 nghiém
t €e[—2;0) hoac (**) c6 nghiém t € (0,4] khi va chi khi m<-2 hoac m>2.
Vay: m<-2 hodc m>2.
10 Cho tam giac ABC, tim gié tri nho nhit ciia cosC biét rang cac goc A, B, C thoa mén
diéu kién cotEJrcotE +2 cotg+cot—A -3 cot—A+cotE =0. 1,0
2 2 2 2 2 2
Goi a, b, c 1a dJ dai ba canh cua tam giac ABC, ta co 0,25




cotE+cot9 +2 cot9+coté -3 coté+cotE =0
2 2 2 2 2 2

A B
COSE COSE COSE
e—7g ¢ ¢ a3 a . 80
SN —.SIN — SIn—.SIN — SIN—.SIN —
2 272 272

<sin A+2sinB=3sinC.

Theo dinh 1i ham s6 sin, ta c6 a+2b =3¢ <> a’+4ab +4b” =9¢”
Theo dinh li ham s0 cosin ta duoc

a’ +4ab +4b? =9(a’ +b” —2abcosC), suy ra 2ab(2+9cosC)=8a” +5b° .

0,25

Theo bat ding thirc AM-GM ta dugc 8a? +5b? > 2/8a2.5b? = 4+/10ab .

Do d6 ta dugc 2ab(2+9cosC) > 4/10ab = cosC > @ .

0,25

a—@b
\/§a=\/§b© !

thoa diéu kién a,
a+2b=3c C_J1_0+8b( '

Dau dang thirc xay ra khi va chi khi {

12
b, ¢ 1a ba canh cta tam gidc). Vay, gia tri nhd nhét cua cosC 1a LS_Z :

0,25




