SO GD & PT HAI DUONG PE THI THU LAN 3 KI THI THPTQG NAM 2016
TRUONG THPT HONG QUANG MON: TOAN
(Thoi gian 1am bai: 180 phut, khong ké thoi gian phdt dé)
Cau 1 (2,0 diém)
a) Khao sat sy bién thién va v& d6 thi (C) ciahamsé y=x*—-2x*-3.

b) Tim gi4 tri 16n nhat, gia tri nhé nhat cia ham sé f(x) = x—2 +i1 véi x e[2;4].
X —

Cau 2 (1,0 diém)
a) Trong mat phang toa do Oxy tim tap hop diém bicu dién cic s6 phic z thoa mén
|z+2—i|=[1+3i|.
b) Giai bat phuong trinh log? x —2log, x—3>0.

2

Cau 3 (1,0 diém) Tinh tich phan | = [(cos x +sin® x)cos xdx.

O N

Cau 4 (1,0 diém) Trong khdng gian voi hé toa dd Oxyz . Viét phuong trinh mit cau (S) c6 tam
1 (5;-3;4) va tiép xuc v6i mat phang (P):2x—y+2z-5=0. Tim toa d6 tiép diém cua (S) va
(P).
Cau 5 (1,0 diém)
a) Giai phuong trinh +/3sin X+ 2cos? g =2.
b) C6 hai hop chira cac vién bi. Hop thtr nhét chira 8 vién bi mau tring va 7 vién bi mau do, hop
thtr hai chtra 5 vién bi mau tring va 6 vién bi mau do. Tir mdi hop liy ngau nhién mot vién bi.
Tinh xac xuét sao cho hai vién bi liy ra ciing mau.
Cau 6 (1,0 diém). Cho lang try tam giac ABC.A'B'C"' c6 day 1a tam giac vudng tai A, AB=a,
AC = a+/3. Hinh chiéu vudng goc cia A' trén mat phang (ABC) tring véi trung diém H cua
canh BC; G6c giita canh bén va mit diy bang 45°. Tinh theo a thé tich khéi ling tru
ABC.A'B'C" va khoang cach giita hai dudng thang AA', CB".
Cau 7 (1,0 diém). Trong mit phang toa do Oxy, cho hinh thang vuéng ABCD, vudng tai A va B,
c6 dinh C(0;2) vd AD =3BC. Goi H Ia hinh chiéu vudng goc cta A trén dudng chéo BD. Piém
M (i—:—g) 1a diém thudc doan HD sao cho 2HM = MD. Tim toa d6 cac dinh A, B, D cua hinh
thang vudng ABCD biét dinh A thudc duong thang (d): x—y-1=0.
X% (1+4x) = y(x+yj
( ) \/7 2 (x,y €R).
3W2x=1+x5-y =y

Cau 9 (1,0 diém). Cho céc s duong a, b, ¢ thoa min a+b+1=c. Tim gia tri nho nhit ca biéu thirc

Cau 8 (1,0 diém). Giai hé phuong trinh:

a’ b c? 14
= + + +
a+bc b+ca c+ab (c+1) (a+1)(b+1)




DAP AN VA HUONG DAN CHAM LAN 3

CAU PAP AN | PIEM
Khao sat su bién thién va vé d6 thi (C) cia hamsé y = x* —2x*—3.
TXD: D=%R, y'=4x°-4x,
x=0
y'=0<|x=-1, 0.25
x=1 ’
y'>0Vxe(-10)U(L+o) va y' <0Vx e (—o0;-1) U (0;1)
Ham s6 dong bién trén céc khoang (—1;0);(1;+c0), ham sb nghich bién trén cac
khoang (—oo;—l);(O;l).
Ham sb dat cuc dai tai X =0; Yep =3, 0,25
L . ., | x=1
Ham s6 dat cyc tiéu tai cdc diém Yo =Y(-1)=y(1)=—4
X=-
lim y = lim (x* —=2x* =3) =+00; lim y = lim (x* —2x* —3) = +o0.
Bang bién thién
la X | —oo -1 0 1 +00
(1,0 ) y’ — 0 + 0 - 0 + 0,25
+00 -3 +00
4 4
| D6 th cét tryc tung tai diém (0;-3) |
Do thi cat truc hoanh tai cac diém (—\/5;0),<\/§; O)
Db thi nhan truc tung 1am truc ddi xang.
0,25
Tim gia tri 16n nhat, gia tri nho nhat caa hamso  f(X) = x— 2+—1 VGi X € [2;4] :
X_
, 4
fi(x)=1- 7 0,25
(x=1)
1b x=3¢(24)
f'(xX)=0< 0,25
(1,0 @) x=-1¢(2;4)
__________________________ T
f(2)=4;f(4)=€;f(3)=3 0,25
Vay max f(x)=f(2)=4 min f(x)=f(3)=3 0.25




Trong mat phang toa dd OXy tim tap hop diém bicu dién cac s6 phirc z thoa man
|z+2—i|=[1+3i]

Goi s6 phirc Z = x+yi,(X;y € R) dugc biéu dién bsi diém M (X;y).
0,25
23. 2 1
s | [2r2il=rale pyiva-i sl e (9 e (y-1 -0 | T
<:>(x+2)2+(y—1)2 =10,
Vay tap hop diém bicu dién cac s6 phirc z 1a duong tron tam | (—2;1), ban kinh 0,25
R=4/10.
Giai bat phuong trinh logs x —2log, x—3>0.
2
PKXD: x>0, log2x—2log, x—3>0 < (log, x)° +2log, x-3> 0 0,25
2
2b X>2
(0,5 d) [Iog2 x>1
log, x<-3 O<x<=
9 0,25
N . o A s 1
Vay bat phuong trinh ¢6 tap nghiém1a S = (O;g}u[2;+oo)
3
Tinh tich phan | = [(cosx +sin” x)cos xdx.
0
% 7[ 7[
| = [(cosx+sin’ x)cos xdx = jcos xdx+jsm XC0S XdX. 0,25
U T S SO USSR RTUURIN SUUSSRRRR
g L2 T
2 1 2
(1,gd) I, jcos xdx—EI(1+c032x)d (x+ sm2xj 2 _%. 0,25
0 0 O
"""" ;Zz;zzl
1, = [sin’xcos xdx = jsm xd(sinx)==(sin’x)|2 ==. 0,25
0 g 3
_____ e A
Viy | :—+§. 0,25
Trong khong gian véi hé toa do OXyz . Viét phuong trinh mat cau (S) c6 tam 1(5;-3;4)
va tiép xtic voi mit phang (P):2X—y+2z-5=0. Timtoa do tiép diém cua (S) va (P).
Goi R la ban kinh mit ciu, theo diéu kién tiép xac R =d(1;(P))=2v6. 0,25
Phuong trinh cia mét cau (S) 1a (x—=5)" +(y+3) +(z- 4) =24. 0,25
410 | Goi H latiép diém cua (S)va (P), khidé H Ia hinh chidu cua I(5,-3;4) tren |
a). Xx=5+2t
mit phang (P), dudng thang IH c6 phuong trinh la 1y =-3—t,t e R. 0,25
z=4+t
' Toado diém H codang H (5+2t;-3—t;4+t),vi H ¢(P) néntaco | 02 """
25

2(5+2t)+3+t+(4+t)-5=0=6t=-12=t=-2= H(L-12).




Giai phuong trinh J3sin x+ 2cos? g =2.
. ) X . . T 1
J3sinx +2cos §=2<:>\/§smx+cosx:1<:>sm(x+—j:5. 0,25
Y- S e U S
= 27 Kk eZ.
2
Phuong trinh da cho c6 cac nghiém 1a x =k27z; x= ?ﬂ+ k27r(k € Z).
C6 hai hop chira cac vién bi. Hop thi nhit chira 8 vién bi mau tréng va 7 vién bi mau do, hop thir
hai chira 5 vién bi mau trang va 6 vién bi mau do.
Phép thir: “Chon tir 2 hop da cho, m&i hop mot vién bi”, n(Q)=C;,.C;, =165. 0.95
e, |BiéncdA: “Haivienchonduoccongmav”. | o
(0,54) | A: “Hai vién chon dugc ciing trang”, n(A ) =C,.C;=40.
. G HEW \ 299 _ 1 1 _
A, : “Hai vién chon dugc cung do”, n(AZ)—C7.C6 =42. 0.25
. . 82
Vay n(A)=n(A)+n(A,)=82, xac suat cia bién cd A la P(A) = T6t
Cho lang tryu tam giac ABC.A'B'C' c6 déay la tam giac vuong tai A, AB=a,
AC =a+/3. Hinh chiéu vuong goc cua A' trén mat phing (ABC) tring véi trung
diém H cua canh BC ; GAc gitra canh bén va mat day bang 45°. Tinh theo a thé tich
khoi lang tru ABC.A'B'C' va khoang cach gitra hai duong thang AA', CB".
Trong tam giac vudng ABC c6
BC? = AB® + AC? A C
=a’+3a’ =4a’ |
1
= BC =2a;AH =EBC:a.
AH 14 hinh chiéu vuong goc
cia AA' trén mat phang 0,25
(ABC) nén gbc gitta AA' va
6 mit phang (ABC) la goc
0D | xan.
Theo gia thiét co A'AH = 45°.
Trong tam giac A'AH cé
AH = AR =a
. X 1 a’/3
Dién tich tam giac ABC 1a S, ;. = EAB.AC = g/_ :
) . 0,25
X ., L. 1w N . a‘vJ3 a \/§
Theé tich khoi lang ABC.AB,C; trulaV =A'H.S, ;. =a. 5 T
| Khoang cach giita hai duong A'A va CB' bing khoang cach tir A'A dénmat |
phang (B '‘BCC ') va bang khoang cach tir diém A' dén (B '‘BCC ') : 025
Goi E 1a hinh chiéu vuong géc cia A'canh B'C'. ’
Goi K Ia hinh chiéu vuong géc cia A' trén HE = A'K L HE (1).




"""""""""""""""" BCLAE T
Mat khac = B'C'L(A'HE)
B'C'LA'H(A'H L(A'B'C))
=B'C'LA'K (2
Tr(l)va(2) = A'K L(BCB'C)=d(A'(BCB'C'))=AK.
Trong tamgiac vuong A'HE c6
1 1 1 1 1

B B 1
A'K?

= + +
A|H2 AIBIZ AIC12

= +
A|H2 AIEZ
av/21

7

= A'K=

Viy khoang cach giita hai duong AA' va CB' bang

av/21
.

0,25

(1,0 @)

Trong mit phang toa dd Oxy, cho hinh thgng vudng ABCD, vuodng tai A va B,
C(0;2) va AD =3BC. Goi H Ia hinh chiéu vudng goc cia A trén duong chéo
Piém M (i—g—%) 1a diém thudc doan HD sao cho 2HM = MD. Tim toa do

A, B, D ctia hinh thang vuéng ABCD biét dinh A thudc duong thang
(d): x—-y-1=0.

c6 dinh
BD.

cac dinh

- Goi E 1a diém trén doan AH
sao cho 2HE = EA,
HM HE 1

HD HA 3

EM_1 va EM // AD
D 3

khi do

Suy ra tir giac BCME la hinh
binh hanh, Suyra CM // BE

- D& thiy E 1a tryc tim ABAM
—>BE 1L AM =CM 1 AM

Goi 14 giao diém ciia 2 duong chéo AC va BD
— 1 3.1
=Cl==CA=1| ——;=
4 4 2
- Puong thang BD diqua I vaM ,suyra BD:2x+3y =0
- Phuong trinh AH :3x-2y+1=0,
ma H 1a giao diém ctia hai duong thang BD va AH
3.2
SuyraH| —;— | .
13 13

Ma HD =3HM = D(6;

— 1

CB =§ﬁ:> B(-3;2) .

0,25

0,25




X+Yy
x? (1+4x) = 1
Giai hé phuong trinh ( ) \/y( 2 j @
W2x-1+x/5-y=y (2
{0< y<5
Diéu kién 1
X>=
2
3 0,25
x2(1+4x):\/§(XL2yj<:>2x2+8x3:x y+<\/§)
3
<:>8x3—<\/§) +x<2x—\/§):0<:>(2x—\/§)(4x2+2x y+y+x):0
& 2x—\Jy=02x=.ly & y=4x 0,25
(Vi theo diéu kién co 4x% +2%\[y + y+ x> 0)
___________ N T T T
Thay vao (2) ¢6 phuong trinh 3v2X -1+ Xv/5—4x° =4x° .
Diéu kién iﬁx_ﬁ
2 2
Xét x = % , 1a nghiém cua phuong trinh.
L1 J5
8 XetE< XST. 0.25
(1,0 @)
3V2x —1+ xv/5—4x* = 4x°
& (%% —6X+2) +(6x —3-32x—1) + (1- x+/5-4x*) =0
2 4 2
<:>(x—1)(4x—2)+3 4x° —6X+2 N 4x" —5x +1:0
2x—1+42x-1 1+ xy/5-4x2
6(x—1)(2x=1) (x—1)(2x—
o 2(x-1)(2x-1)+ (x-1)(2x )+(x DEx-D(x+D@x+1) _
2x—-1++/2x-1 1+ /5 — 4x2
6 (x+1(2x+1)
< (x-1)(2x-1)| 2+ + =0 x=1
Sl ){ X-1oN2x 1 1exy5- a0
Vil<x££:>(2x—l){2+ 6 +(X+1)(2X+l)}>0
2 2 2x-1+2x-1 1+ x~/5- 4% 0,25
Véi x=1=y=4.
VéiX—1:> =1
2 y==
, {X=1 x=<
bap sb6 _4; 2
y=4"|,_;




Cho céc s6 duong a,b,c théamin a+b+1=c.
a’ b’ c? 14
+ + + .
a+bc b+ca c+ab (c+1) (a+1)(b+1)

Tim gia tri nho nhat cta biéu thirc P =

V6i céc s6 duong a,b,c thoa man
a+b+l=c=(a+1)(b+1)=ab+a+b+l=ab+c.

Ap dung bat dang thic C6 — si ta co

ab+c=(a+1)(b+1)§%(a+b+2)2 :%(c+1)2. 0,25
3 3
Suyra ¢ > 4c va 14 > 28

2 2 2
e Xy Xy
Ta c0 bat dang thte —+-— 2> ludn dung véi cac s6 duong X, y,m,n .
m n m+n
That vay,
vX;y;m;n >0,

2

Ll O ) £ Lo ey

m n m+n m n

Cau?9

(104) < x*n? + y*m? = 2xymn < (xn— ym m)’ >0 0.25

Ap dung bo dé trén va bat dang thirc C6 — si ta co:
a° b a* b (a2 +b2)2
a+bc+b+ca_a2+abc b*>+abc a’+b®+2abc
. (a®+b7) _a'+b’_(a+b)  (c-1)
(a®+b*)(c+1) c+1  2(c+1) 2(c+1)

e 4w
2(c+1) ((:+1)2 (c+1)2

v

v

Tir cac bat dang thic trénsuy ra P >

0,25

~ (3c-5)(3c* +14c + 23)

5
,f'(c)=0=c=—,
2(c+1)3 () 3

1
khi ¢ :g Viy gia tri nho nhét cua biéu thirc P bang 5?? khia=b= §

Chu y: Hoc sinh trinh bay cach giai khac, ding, giam khao cho diém tdi da.



