SO GD & PT HAI DUONG PE THI THU THPT QUOC GIA NAM 2016
TRUONG THPT HONG QUANG MON: TOAN -LAN I ‘
(Thoi gian lam bai: 180 phut, khong ké thoi gian phdat dé)
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Cau 1 (1,0 diém). Khao sat sy bién thién va v& d6 thi cia hamso ¥y = —2° + 3z — 2.

Cau 2 (1,0 diém). Tim gi4 tri 16n nhat va gid tri nho nhét cia ham sd f(x) =+/x -2 ++/4—x.
Céau 3 (1,0 diém).

a) Giai phuong trinh: cos2x—5sinx+2=0.

b) Gidi bat phwong trinh: log, s x +2log ,s(x —1)+log, 6 > 0.
Céu 4 (1,0 diém). Tinh tich phan: I = I ax

1 N2x—1+5

Ciu 5 (1,0 diém). Trong khong gian Oxyz, cho cac diém A(1;-1;2); B(3;1;0) va mit phang (P) ¢6
phuong trinh: x - 2y - 4z + 8 = 0. Tim toa d6 diém C nim trong mit phang (P) sao cho CA = CB
va mit phang (ABC) vudng goc v6i mit phang (P).
CAu 6 (1,0 diém).

10
. L : 5 .
a) Tim sO hang khong chira x trong khai trién nhi thue (x%/_ ——J vol x> 0.
X

b) Tu cac chir s6 1, 3, 4,5, 6,7 lap cac sd tu nhién gom 4 chir sb khac nhau. Chon ngau
nhién mot s6 bat ki trong cac sb 1ap duoc. Tinh xac sudt dé s6 dugc chon 1a sé chin.

Céu 7 (1,0 diém). Cho hinh chop S.ABCD c6 day ABCD la hinh vudng canh a. Goi M 1a trung
diém CD, SH vudng géc v6i mat phang (ABCD) voi H 1a giao diém cua AC véi BM. Goc giira
(SCD) va (ABCD) bang 60°. Tinh thé tich khdi chép S.ABCD va khoang cach giita hai dudng
thang AB va SM theo a.

Cau 8 (1,0 dlém) Trong mit phang véi hé toa do Oxy, cho tam giac ABC, goiDla diém dbi ximg
v6i C qua A. Piém H(2; -5) 1a hinh chiéu vudng goc cua diém B trén AD, diém K(-1; -1) 13 hinh
chiéu vudng goc cua diém D trén AB, dudng tron (7) ngoai tiép tam gidc ABD cd phu’O’ng trinh

(x— 1) +(y+ 2) =25. Tim toa d0 cac dinh cua tam giac ABC, biét diém A c¢6 hoanh do duong.
Céu 9 (1,0 diém). Giai hé phuong trinh sau trén tap s thuc
6x’ +3x” +y =y’ +xy(3x-2)
{W +Vx-1=y-1
Cau 10 (1,0 diém). Cho 2 s thuc a, b a,b € (0;1) va théa man: (@’ +5°)(a+b)=ab(1-a)(1-b).
1

1
+
Ji+a> J1+8°

—HET

+3ab—-a*-b".

Tim gid tri 16n nhat cta biéu thic P =

Thi sinh khong dwoc sw dung tai liéu. Can b coi thi khong gidi thich gi thém.
Ho va tén thi SINh: ....ooooiiiiceee e 3 OBD.cii e,



HUONG DAN CHAM THI THU THPTQG LAN I

Céu Noi dung | Piém
Cau 1 | Khao sat su bién thién va vé do thi ciia ham sé y=—x"+3x-2 1,0 diém)
* poxgiccﬁnh: D=R
* Sw bien thién: 0,25
- Chiéu bién thién: y'=-3x>+3 ; y'=0< x=—1 hodc x=1
-y'>0véi x e(—1;1)nén ham sb dong bién trén khoang (-1;1);
y' <0 véi x € (—00;—1)U(1;+00)nén ham sb nghich bién trén khoang (—o0;—1) va (1;+00) 095
- Cyee tri: Ham sb dat cuc tiéu tai x = -1; yer=-4,datcycdai tai x=1,; ycp=0 ’
- Gidi hgn:  lim y = +00; lim y = —o0
- Bang bien thién
T —0o0 -1 1 +00
f'(m) - 0 + 0 -
+00 0 0,25
() \
—4 —00
* Do thi : A
P thi cit truc Oy tai diém (0;—2) .
P thi cit truc Ox tai diém (—2;0), (1; O)
0,25
e
Cau2 | Ty gig tri Iom nhdt va gia tri nhé nhat ciia ham s6 f(x)=~x -2 +4—-x. (1,0 diém)
-220 J4 — x —Jx —
Pk: " o2<x<4> TXD:D:[2;4];f'(x)= L 1 _N4-x-vx-2 0.25
4-x>0 2Wx-2 2J4-x 2Jx-2./4-x ’
f'(x)=0=+4- :\/x—2©x:3e(2;4) 0.5
£(2)=~2: £ (3)=2:/ (4) =2 0,25
n _ . . _ . _ o _ 0,25
Vay rg;zﬁcf(x)—2 khi x=3, r[l;l;létl]lf(x)—\/z khi x =2 hodc x = 4.
Cau 3 |g) Giai phwong trinh: cos2x—5sinx+2=0(1). (0,5 diém)
(1) & (1—2sin2 x)—Ssinx+2 =0 < 2sin’ x+5sinx-3=0 0.25
. x=Z1kon
sinx:—(tm)@sinx:sin£c> (keZ) 0.25
& 2 6 57 ’
x=—+k27
6
_sinx =-3 (loai)




b) Gidi bat phuwong trinh: 108, s x +2log ,5(x —1) +log, 620 (0,5 diém)

bK: x> 1 (*); Véi dk (*) ta co:

log, s x +2log »s(x —1) +log, 6 > 0 < —log, x —log, (x—1) +log, 6 >0 0,25
< log, [x(x—1)]<log, 6 = x(x—1) <6< x* —x—6<0 ’
& -2<x<3, Két hop dk (*) ta duoc 1< x <3 = tap nghiém S = (1; 3] 0,25
Cau 4 .
Tinh tich phan: | = (1,0 diem)
J.\/2x 1+5
Dit 1 =2x 1= 1> = 2x 1= 2tdt = 2dx = dx = tdt 0,25
Khix=1thit=1;khix=5thit=3 0,25
3 3 3 0 25
DOd(’)]:J. tdt :J' t+5 5 _J. —SJ. J. jd(f'ﬁ‘S) R
" t+5 1+ t+5 9 L t+5
0,25
=i ~SInr+5] =2—5(ln8—1n6)=2—51n§
Cau 5 | khéng gian Oxyz, cho cdc diém A(1;-1;2); B(3,1;0) va mat phang (P) c6 phuong trinh:
x-2y-4z+8=0. Tim toa do diém C nam trong mdt phang (P) sao cho CA = CB va matphang
(ABC) vuéng goc véi mdt phang (P). (1,0 diém)
Giasu C(x;y;z)e(P)<=> x—2y—4z+8=0 (1) 0,25
Ta co Zéz(x—l;y+l;z—2),E@z(x—&y—l;z) 0.5
CA=CB & AC* = BC* < (x—-1) +(y+1) +(z-2) =(x=3) +(y-1) +22 @ x+y-2z-1=0 2) |
(P) ¢6 VIPT n, = (1;-2;-4); 4B =(2;2;-2).
(ABC) qua A, B va vudng goc (P) nén (ABC) c6 VTPT Z:[Z,EJ =(12;,-6,6)=6(2;—11) 0,25
= phuong trinh (ABC) la: 2(x-3)—(y—-1)+z=0=2x-y+2z-5=0
C(x;y;2)e(ABC) = 2x—y+2z-5=0 3)
x—=2y—4z=-8 x=2
Tir (1),2).(3) taco hé pt: {x+y-z=1 < {y=1=C(212). 0,25
2x—-y+z=5 z=2
Cau 6 . . 5" .
a) Tim so6 hang khong chira x trong khai trién nhij thirc (x%/_ ——2j voi x> 0. (0,5 diem)
X
410-0) 5\ A . 40-10k
S8 hang thir k + 1 trong khai trién da cho 1a Cy.x3 L= =Co(-5) x 3 0,25
X
S6 hang khong chira x trong khai trién tng vé6i k thoa man: 010k _ o k=4en 0.5

Vay s6 hang cin tim 1a: Cjy.(=5)* =131250.

b) Tir cic chit sé 1, 3, 4, 5, 6, 7 ldp cdc s6 tw nhién gom 4 chiv s6 khéc nhau. Chon ngdu nhién mot sé

bat ki trong cac so lap dwoc. Tinh xac suat dé so dwoc chon la so chan. (0,5 diem)

*KGM Q2 latap hgp cac sO tu nhién gém 4 chit s6 khac nhau duoe tao nén tir 6 chit s6 da cho. Goi
sb tu nhién can 1ap 1a abed . S6 cach chon abed 1a A! = co: 4! =360 (sb) = n(Q) =360

* Goi A 1a bién cb "sb duoc chon 1a s6 chin". Gia st x = abcd €A 0,25
Pé x chin thi d e {4, 6} do d6 co 2 cach chon d, .
Sau khi chon d, thi s6 cach chon abc,1a 4] = co: 2.4 =120 (s6). Vay n(A) =120

0,25

n(A) 120 1

Viy xéc suit dé sb duoc chon 1a s6 chin la: P(A) =

n(Q) 360 3




Cau 7

Cho hinh chdp S.ABCD c6 déy ABCD la hinh vudng canh a. Goi M la trung diém CD, SH vudng géc
véi mdt phang (ABCD) véi H la giao diém ciia AC véi BM. Géc gita (SCD) va (ABCD) bang 60°.

Tinh thé tich khéi chdp S.ABCD va khodng cdch gitta hai dwong thang AB va SM theo a.

(1,0 diém)

S Dung HE L CD,EeCD = (SHE) LCD,
| suy ra SEH 14 goc gitra (SCD) va (ABCD)
— SEH = 60"
Ta c6 SH = HE.tan 60° = v/3.HE
CH M _1_CH_1 0.25
HA AB 2 "CA 3| HE_1
HE_CH AD 3
AD CA
:>HE=1AD=E:>SH=¥
5 0,25
Tacod S,up =a° Suyra Vo = 1 ~SHS, ;5 ! ia2 =a—\/§ (dvtt)
' 3 33 9
AB//CD
Tac6 {CD < (SCD) = d(AB,SM)=d(AB,(SCD))=d (4,(SCD))
SM < (SCD)
0,25
al co ———~=3=d(A4,(SCD))=3d(H,(SCD
HC
Goi K 14 hinh chiéu vudng goc cta H trén SE, ta co
CD L (SHE),HK < (SHE)=>CD 1 HK . Do 46 HK 1 (SCD)=>d(H,(SCD))=HK
Xét tam gidc vudng SHE co6:
1 11 1 1 12 a a3 f
= + = + =—=>HK=—+=——= d(A4,(5CD))=3HK =——
HK® SH* HE® [a ﬁ)z (ajz a* 23 6 (4(5cD)= 0,25
3 ) 3

Cau 8

Trong mat phang voi hé toa do Oxy, cho tam giac ABC, goi D la diém doi xiung voi C qua A. Diem H(2;

-5) la hinh chiéu vuéng géc cia diém B trén AD, diém K(-1; -1) la hinh chiéu vudng géc cia diém D
trén AB, dwong tron (T) ngoai tiép tam gidc ABD cé phwong trinh (x—l) (y + 2) =25. Tim toa do
cac dinh cua tam gidc ABC, biét diém A c¢é hoanh do dwong. (1,0 diém)
H—pe———— Puong tron (7) co tam 1(1;-2).
I,.“' Goi Ax 1 tiép tuyén cua (7) tai A.
Ta c6 KAx = BDA = % Sd 4B (1)
Do BHD = BKD =90° nén BKHD la t
gidc noi tiép = BDA= HKA (2) 0,25

Tir (1) va (2) ta ¢6

KAx = HKA= HK // Ax .
Ma JA | Ax=I4 | HK .




Do d6 I4 ¢6 vecto phéap tuyén 1a KH = (3;—4), IA c6 phuong trinh 3x—4y—-11=0
Do A 1 giao cua I4 va (T) nén toa d6 diém A 1a nghiém cta hé

3x—-4y-11=0 x=5 [x=-3
5 5 = ; .Do x, >0 nén A(5;1)
(x=D"+(y+2) =25 y=1 |y=-5

0,25

Puong thang AC di qua A va c6 vecto chi phuong 1a HA = (3;6) nén AC co6 phuong trinh
2x—y-9=0.
Do D 1a giao cua AC va (T) nén toa do diém D 1a nghiém cua hé
2x—y-9=0 x=1 x=5 ,
5 5 = (tm); (logi). Do 46 D(1;-7)
(x-D)"+(y+2) =25 y=-1 y=1
Vi A 1a trung diém cia CD nén ta c6 C(9; 9).

0,25

Puong thing AB di qua A va c6 vecto chi phuong 1a AK = (—6;—-2) nén AB c6 phuong
trinh x—3y—-2=0.
Do B 1 giao ctia AB va (T) nén toa d6 diém B 1a nghiém cua hé
x=3y-2=0 x=—4 x=5 . )
5 5 = (tm); (logi). Do @6 B(—4;-2)
(x=D"+(y+2)"=25 |y=-2 y=1
Vay A(5:1); C(9;9); B(—4;-2).

0,25

Cau 9

6x° +3x> +y=y’ +xy(3x—2) (1)

Jaxi—y—2+x-1=y-1 (2)

Gidi hé phwong trinh sau trén tdp so thiee: {

(1,0 diém)

x-=120
DK: {4x2—y—220(*) Ta co (1)<:>y2+(3x2—2x—1)y—(6x3+3x2)=0

Coi (1) 1 phuong trinh bac hai an y, ta co:
A= (3 —2x—1)2 +4(6x° +3x7) = 9x* +122° +1027 + dx + 1= (32 +2x+1)2

_ Bx%42x+1-3x" —2x-1
2
—3x% +2x+14+3x7 +2x+1

= =2x+1
Y 2

2

—3x
Pt (1) ¢6 hai nghiém:

0,25

Tupt(2)tacd y—1>0< y>1,do d6 y=-3x" khong théa man.

0,25

Thay y = 2x +1 vao phuong trinh (2) ta duge V4x® —2x -3 ++/x—1=2x(3)
diéu kién: x>2

3) e VA —2x—3 —(2x 1)+ (Vr-1-1)=0es ___ 2(x-2) -2 o
G) ( ) ( ) \/4x2—2x—3+2x—1+\/x—1+1

2 1
& (x-2 + =0
( )(\/4x2—2x—3+2x—1 \/X—1+1]

0,25

2 1
+

Vax® =2x-3+2x—-1 ~x-1+1

Véi x=2thi y=5.

Doi chiéu diéu kién ta dugc nghiém cua hé PT 1a (2;5).

S x=2(vi >0Vx>2)

0,25




Clu | Cho 256 thuc a, b €(0; 1) va théa man: (@’ +b*)a+b)=ab(1-a)(1-b)
10
1 1

Tim GTLN cua P = + +3ab—a* -b*.
\/1+a2 \/1+b2

(1,0 diém)

ot & @ EENATD) by 4.

ab
(1-a)(1-b)=1—(a+b)+ab <1-2ab +ab , khi d6 tir (*) suy ra

3 3 2 2
W (@ +b7)a+Db) :(%+b—J(a+b)Z2\/ab.2\/ab =4ab va
a

Vay GTLN cua P 1a L+é dat duogc tai a=b=%.

Jio

0,25
4ab <1-2ab +ab, ditt=ab (dk t > 0)
1
O0<t<—
taduge:dt<1-2t+t o 24/t <1-3t < 3 o0<r<t
2 9
4r<(1-31)
Ta co: 12+ 12£2c> 12—1 + 12—1 <0
l+a~ 1+b" 1+ab 1+a~ 1+ab 1+b~ 1+ab 0.5
(a=D)(®=1) 150 diimg v6i moi a, b (0; 1) |
<0 luon dung voimo1 a, b €(0; 1),
(1+ab)(1+a*)(1+b%)
ddu "="xayrakhia=b
vi ! + ! <2(1+Lj<22— 2 va
Ji+a® N1+b® 14a® 1+b° ) N 1+ab  1+ab 0.25
2 2
3ab—a’ —b* =ab—(a—b) <ab nén PS—=——+ab=———+1¢
( ) V1+ab NIEN
. 2 1 , 1 1
Xét ham so f(t) = +tvoi0<t<—cod f(t) =1 ———F—>0 v6imoi 0 <t <—
NIEY 9 (1+0)V1+t 9
=b
:sf(t)<f(1)—i+l dau "=" xay ra < ’ 1@a—b—1
9 Yo 9 Y r=ab= 3 0,25

Chil y: Moi cdach gidi khdc néu ding cho diém twong tu.






