SO GIAO DUC VA PAO TAO PE THI THU TRUNG HQC PHO THONG QUOC GIA NAM 2016

BINH PHUOC Mon thi: Toan
(D& thi gdm ¢6 01 trang) Thoi gian 1am bai: 180 phut, khong ké thot gian phat dé.
A .2 . A e oad . L % —2r+3
Céau 1 (1,0 diem). Khao sat su bién thién va v€ do thi cia ham s6 y = —
a’j’ p—
Cau 2 (1,0 diém). Tim gia tri 16n nhat, gia tri nhé nhat cia ham sé y = z° + 42° — 3z — 5 trén doan [—2;1].

Cau 3 (1,0 diém).
a) Cho s6 phirc z thoa man (1+22)(3 +41’)+5+61’= 0. Tim s6 phitc w=1+z
b) Giai phwong trinh log’ = — log, 2 — 6 = 0.
1
Cau 4 (1,0 diém). Tinh tich phan T = f z(2+¢")da.

0

-3 y+1 z-1
I3 4 2 2 N 71 N 2

diém M(1;2;-3). Tim toa d¢ hinh chi€u vudng goc cia diem M 1én duong thang d. Viét phuong trinh

mit cau tim M, tiép xuc véi d.

Cau 6 (1,0 diem).

Cau 5 (1,0 diém). Trong khong gian véi hé toa do Oxyz, cho duong thing d: = va

a) Cho a e [O;%j va thda man sina = \/g(l—cosa). Tinh gié tri cia biéu thic P=cos> a.(1—3cosa).

b) Trong budi 18 tong két va tri 4n ndm hoc 20152016 tai mot trudng THPT c6 14 16p 12. Ban chip
hanh doan trudng chon mdi 16p 12 mot em hoc sinh wu ti dé 1én ting hoa cho 14 chi hoi trudng cac 16p
12. Biét rang trong 14 chi hoi truéng nay cé 5 chi hoi truéng c6 con minh duoc chon 1én dé tang hoa.
Khi tién hanh ting hoa ban t6 chiic sap xép ngiu nhién cac em hoc sinh dd chon dé ting hoa cho céc chi
hoi truong. Tinh xac suit dé co dang 3 chi hoi truong duge chinh con minh ting hoa.

Cau 7 (1,0 diém). Cho hinh chép S.ABCD ¢6 ddy ABCD Ia hinh thang can (BC //AD). Hinh chicu
vudng goc cua S trén mit day 1a trung diém H cua AD va SH =a, AB=BC=CD=a, AD=2a.
Tinh theo a thé tich cta khoi chop S.ABCD va khoang cach gitra hai duwong thang SB va AD.

Cau 8 (1,0 diém). Trong mat phang voi hé toa d6 Oxy, cho tam gidc ABC ndi tiép trong duong tron tim
I. Tiép tuyén tai B va C cua dudng tron tim 7 cét nhau tai diém P. Poan IP cit BC tai diém H. Goi
E,F lan luot la trung di€ém ctia PC va BH. Biét EF c6 phuong trinh 3x+ y—-3=0, diém F nam trén
truc hoanh, diém H c6 toa do (2;2), diém Anam trén dudng thang c6 phuong trinh 5x— y+6=0 va diém
A c6 toa do nguyén. Tim toa do cac dinh ciia tam gidc ABC va viét phuong trinh ciia dudng tron tam /.

Cau 9 (1,0 diem).

(6—X)(x3 +X2+X)

(x+1)(2+m) x+1

b) M&i ngay mot co sé san xuét 2 loai banh 1a B1 va B2. Dé san xuét duoc 1 chiéc banh loai B1 can
100g bot va 30g nhan; dé san xuit duge mot chiée banh loai B2 can 150g bot va 50g nhan. Nguyén lidu
ma co 8¢ hién c6 1a 24000g bot va 7500g nhan. Hoi voi lugng nguyén liu hién c6 nhu trén, co so nén
san xuat bao nhiéu banh moi loai dé doanh thu cao nhat. Biét rang gia cua mdi chiéc banh loai B la
10000 dong, gia ciia mdi chiéc banh loai B2 1a 16000 ddng va gia st sb banh 1am ra déu ban hét.

) ) o , 2 15
Cau 10 (1,0 diém). Cho x,y, e[ 1;2]. Tim gié tri nho nhat cia: Q = —— oY) L15(xry)
25+ 4(Xy+ yz+ 2X) 16z

a) Giai phuong trinh

_ (8X—14)(2\/X— 2 x+ 2) trén tap s6 thue.

Hét
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BINH PHUOC PE THI THU TRUNG HQC PHO THONG QUOC
(Pdp dn — Thang diém c6 06 trang) GIA NAM 2016
Cau Néi dung dap an Pi¢m
Khio sét sw bién thién va v& db thi cia ham sb y — —22 J; S 1,0
a’,‘ p—
* Tap xac dinh: D =R\ {1}.
* Pao ham: 3 = — =y <0,V eD. 0,25
(z =1
* Ham sd nghich bién trén cac khoang (—oo;l) va (1; +oo). Ham s6 khong c6 cuc tri.
* G161 han va tiém can:
lim y=-2 ; lim y=-2 = y=—2 latiém can ngang. 0,25
T——00 T—+00
limy =—o00 ; limy=+0c0 = z =1 latiém can ding.
z—1" z—1"
* Bang bién thién:
X |00 1 +00
y' -~ -~
- +
1 o —2 0,25
e Giao diém voi truc hoanh: Cho y = 0= —22 +3=0< 2z :%.
* Giao diém vdi truc tung: cho z = 0= y = —3.
* Bang gia tri: x| 0 1/2 1 3/2 2
yl-3 -4 | 0 -1
* D6 thi ham so:
YA
O T \ T2 é
-1»L 0,25
Tim gia tri 16n nhit, gia tri nhé nhat ciia ham s6 y = 2° + 42° — 3z — 5 trén doan 10
[—2;1]. :
Ham s6 y = 2° + 42% — 3z — 5 xé4c dinh va lién tuc trén doan [—2;1]. 095
2 | Tachd y =32° +8z—3 ’
z=-3¢[-1;2](l)
Choy =032 +82-3=0< 1 0,25

T = 3 €[-1L2](n)




3 2
Ta co, y[l]:[l] +4.[1] _3.[1]_5:_14_9
3 3 3 3 27

0,25
y(=2) = (=2’ +4-(=2)" =3-(-2) = 5=9
y)=1°+4-1"-3-1-5= -3
Viy, miny = — 2 khi 7 = =, maxy = 9 khi 7 = —2 0,25
[-2:1] 27 3 =21
Cho s6 phirc z théa man: (1+22)(3+41’)+5+61’= 0. Tim s6 phic w=1+z 0,5
Goi z=a+bi, Vi a,be R. Taco: (1+22)(3+4i)+5+6i=0
& (2a+1+2bi)(3+4i)+5+6i=0 0,25
& (6a—8b+8)+(8a+6b+10)i=0
3a 32
6a—8b+8=0 =755 32 1,
T18ax6b+10=0 |, 1 " 25 25"
a U | h=— 0,25
25
7 1.
=>w=l+z=——+—1.
25 25
Giai phwong trinh: log’ z —log, 2> — 6 = 0. 0,5
* Diéu kién: x > 0. Khi d6, phuong trinh da cho < log, z —log,z —6 = 0. 095
* Dét ¢ = log, v, phuong trinh tr¢ thanh: t* —t—6=0. ’
3b . t=3 log,z=3 r=2°
°Ta00t—t—6:0<:)t ! 5 & -
= — O r = — g
&2 v 0,25
* Vay, phuong trinh da cho c6 hai nghiém :z =8 va z = i
1
Tinh tich phan: I = fx(Q—i—ez)dx. 1,0
0
1 1
Tacod I = f?xd:z:—i—fxexdx =1 +1, 0,25
0 0
ol
[[ =4 =1-0=1 0,25
4 0
1
Tinh I, = fxe'”d:z;
0
U=z du =dz 11 1 0.25
Dat .. = . :>12:(ase$) —fexdx:e—eﬂlj =1.
dv = e’dx v=e 0 0
I=0L+1,=1+1=2. 0,25
A . re 1A A \ 2 .x—3 y+1 z-1
Trong khong gian voéi hé toa d¢ Oxyz, cho dwong thang d: 5 1
5 1,0

va diém M(1;2;-3). Tim toa d hinh chiéu vudng géc ciia diém M 1én dwong
thang d. Viét phwong trinh mit ciu tim M, tiép xic véi d.




Puong thang d ¢é vecto chi phuong 4 L= (21,2).
Goi M’ 13 hinh chiéu cta diém M 1énd, vi M’ € d = toa d6 cta diém M’ co dang:
M'(3+2t;—1+t1+2t) = MM' = (2 +2t;—3 + t;4 + 21).

0,25

TacOMM' 1 d nén MM’.ad =0

S 2422+ (-3+41).1+(A+2)2=09+9=0t=-1
= M'(1;—2;—1).

0,25

Mit cau tam M, tiép xtc v6i d c6 ban kinh R = MM’ = \/O2 +(—4)? +2° = 245

0,25

Phuong trinh mat cau can tim 1a: (z —1)* + (y —2)° 4 (z + 3)* = 20.

0,25

6a

Cho 4 ¢ (o;ﬁj va théa man sina = \/5(1— cosa). Tinh gia tri ciia biéu thirc
2

P=cos’ a.(1—3cosa).

0,5

Vi ae[o;ﬁj, ta co sina:\/g(l—cosa)asinza :3(1—00505)2 o 1-cos’a :3(1—00505)2
2

cosa =1 ()

@(l—cosa)[1+cosa—3(1—cosa)} =0 cosa :15(17)

0,25

Vi cosazl—:P:l. 1—3 :—l.
2 4 2 8

0,25

6b

Trong budi 1 tong két va tri 4n nim hoc 2015-2016 tai mét trwomg THPT cé 14
16p 12. Ban chép hanh doan truong chon méi 16p 12 mdt em hoc sinh wu ti dé
1én ting hoa cho 14 chi hdi truweéng cac 16p 12. Biét rang trong 14 chi hdi truéng
nay c6 5 chi hdi truéng c6 con minh dwoc chon 1én dé ting hoa. Khi tién hanh
ting hoa ban to chirc sip xép ngiu nhién cac em hoc sinh di chon dé ting hoa
cho cac chi hdi trweéng. Tinh xac suét dé cé6 ding 3 chi hi truéng dwoge chinh con
minh tang hoa.

0,5

Néu sip xép ngiu nhién 14 em dugc chon tang hoa cho 14 phu huynh ta théy:’
Phy huynh thir nhat c6 14 cach, phy huynh thir hai c6 13 cach, ...., cir nhu thé phu
huynh cubi ciing ¢6 1 cach. Do d6 khong gian mau cé sb phan tir 1a: |Q| =14!.

0,25

e Chon 3 phu huynh trong 5 phy huynh c6 con dugc chon c6 C; cach, mdi phu huynh
duoc chon nay c¢6 ding 1 cach chon con minh dé ting hoa.

* Khi d6 con lai 11 phy huynh va 11 hoc sinh can bat cap dé ting hoa, trong d6 van
con 2 phu huynh c6 con minh trong danh sach tang hoa. Xét hai phy huynh dac biét
con lai ndy (goi 12 phu huynh thtr nhét va phu huynh thtr hai) ta thay c6 2 kha niang
sau: néu phu huynh tht nhat dugc con cta phu huynh tht hai ting hoa thi sé cach
chon ting hoa cho phu huynh thtr nhat 1a 1 va phy huynh thi hai 1a 10; néu phu huynh
thtr nhét khong dugc con phu huynh thir hai tang hoa thi s6 cach chon tang cho phu
huynh thir nhét 12 9 va phy huynh thi hai cling 14 9, do d6 ¢6 1.10+9.9 = 91 cach chon
cho hai phu huynh déc biét nay.

* Dén day con 9 phu huynh va 9 hoc sinh va khong bi rang budc nao ca nén cé
9.8.7.6.5.4.3.2.1=9! céch tang.

* Do d6 néu goi A 1a bién ¢ thoa mén bai toén ta co: |QA| =C1.91.9!.

:|QA|_C;‘.91.9z: |

Vay xac suit c6 ding ba phu huynh duoc con ting hoa 1a: P(A)="2= — .
o 141 264

0,25




Cho hinh chép S.ABCD c¢6 day ABCD la hinh thang can (BC //AD). Biét
hinh chiéu vudng géc ciia S trén mit day la trung diém H cia AD va SH =a.

2 . 1,0
AB=BC =CD=a, AD =2a. Tinh theo a thé tich ctia khoi chép S.ABCD va
khoang cach giira hai dwong thang SB va AD.
Ta c6 ti giac BCDH 1a hinh binh hanh vi c6 BC va HD song song va bang nhau
— BH=CD=a= AABH d&u canha. Ké BI L AH=> BI=""" "’\/_
0,25
(BC+AD)BI (a+2a)== af 3a°\/3
Dién tich hinh thang ABCD la: S = = =
2 2 4
: . . 1 1_3a*v3 a’y3
Thé tich khoi chép S.ABCD la:V ==SH.S,,, =-a. 3 = E 0,25
3 3 4 4
Tacé AD//BC=> AD//(SBC)=> d( AD,SB)= d( AD,(SBC))= d(H,(SBC)).
7 e a3
Ké HJ 1 BC= BIHJ la hinh binh hanh :>H]=BI:T. 0.95
Ké HK 1 S/, tacdé BC L HJ,BC L SH= BC 1 (SHJ)= BC L HK.
Taco HK L S/,HK L BC= HK L (SBC)= d( H,(SBC))=
Xeét tam giac vudng HsJ taco :
11 117 a3 al21
= + =+ = = HK="—"= . 0,25
HK* HS HPIF 2 3a 3a N
4
Trong mit phang véi hé toa dd Oxy, cho tam giac ABC ndi tiép trong dwong
tron tm 7. Tiép tuyén tai B va C cia dwong tron tim / cit nhau tai diém 2.
Poan [P cat BC tai diem H. Goi E,F lan lwot 1a trung diém ctiia PC va BH. Biét
EF ¢6 phwong trinh 3x+ y—3=0, diém F nam trén truc hoanh, diém A c6 toa 1,0

do (2:2), diém Anim trén duong thing c6 phuong trinh 5x— y+6=0 va diém A

c6 toa do nguyén. Tim toa d§ cac dinh cia tam giac ABC va viét phuong trinh
cia dwong tron tam /.




TacO F= EFnOx= Toa d6 cta F la nghiém cua
hé phuong trinh:

Yy =17 = F(10).
y=0 y=0

X X, +X,=2Xx X, +2=2
FlétrungdiémBH:{B H F {B

= .
yB+yH=2yF yB+2=O

=0
o {XB = B(0;2). 0,25
.yB =-2
; X, +x.=2x 0+x.=4 X.=
H la trung diém BC :>{ gooe { « <:>{ ‘< = C(4,6) 0,25
Vet Y.=2y, 2+y.=4 y.=6
Ta c6 tinh chit IFE=90".
That vay ta c6 AHBI ~ ACPI ( g- g) . Ma [F, IE 1an lugt 1a cac dudng trung tuyén
turong (ng nén IFH = [EC= Tu giac ICEF noi tiép. Ma ICE=90" = [FE=90",
Tac6 IF diqua F(1;0) va IF L EF= IF: x-3y—1=0.
TacO IH diqua H (2;2) va nhan FH = (1;2) 1a phéap vecto nén IH c6 phuong trinh: 0,25
x+2y-6=0.
Taco 7=IFNIH= I(41)= R=IB=~16+9 =5.
Khi d6 (1):(x-4) +(y-1) =25.
Ta co A 14 giao ciia dudng tron tim I va dudng thang 5x— y+6=0. Do d6 toa do cia
A 1a nghiém cua hé
2 2 2 2 x=-1
(x=4) +(r=1) =25 _ Jx=4) +(r=1) =25 502t i vi162000 g
Sx—y+6=0 y=5x+6 X:_E
Vidiém A ¢6 toa dd nguyén nén A(-1:1). 0.25
Két luan: A(-1;1), B(0:-2),C(4:6),(1):(x—4) +(y-1) =25.
Chu y: Ngoai cach sir dung tinh chit IFE=90" ta cé thé tham sé héa diém E réi két
hop voi toa dp diém C suy ra toa dp P. Sau dé cho P thujc PH ta tim duwgc toa do E,
tw do viet dwoc phwong trinh CI va tim dwoc toa do diém I la giao cua PH va CIL.
(6—X)(X3 +x +X)
Giai phwong trinh: = (8X—14)(2 X—2— x+ 2)
9a 0,5

(x+1)(2+m)\/ﬁ




bK: x>2.
(6—XKX3+X2+X)

(x+1)(2+\/ﬁ) x+1

N (6= 2)(x+ <+ — (8x-14)Vx—2 (4 - x+2)

(X+DJX+1
x=6

S| X+ X+ x
8x—14)y/x—2 (*
(x+Ix+1 ( x4 x=2(9

Tacod PT<

:(8;(—14)@(2— X—z)

0,25

(X+1)
T * )42 Wx=2
aco ( )Q(xﬂ)\/ﬁ (x+ D)V x+1 [(X )+ ] "

@[\/ﬁj + X+1=(2\/x—2) +2Vx-2

Xéthamsd AH=7+tv6i re Rtacod £()=3F+1>0,Vte R= hamsb (s dong
bién trén R.

=24 x-2

Ma phuong trinh trén c6 dang (

j (2J—)
—27
:2?2)7([)

:2+2ﬁ(n)
3
2427
T

x+1 x+1

NS :4(x-2)(x+1)<:>3x2 —4x-8=0&

Két luan: Phuong trinh c6 2 nghiém 13 x=6 va x=

0,25

M&4i ngay mét co' sé san xuit 2 loai banh 1a B1 va B2. Pé sén xuét dwec 1 chiéc banh
loai B1 cin 100g bt va 30g nhan; dé san xuit dwgc mét chiéc banh loai 2 cin
150g bot va 50g nhan. Nguyén liéu ma co sé hién cé 1a 24000g bot va 7500g nhan.
Hoéi v6i lwgng nguyén liéu hién ¢é nhw trén, co sé' nén san xuit bao nhiéu banh
mdi loai dé doanh thu cao nhit. Biét ring gia ciia mdi chiéc banh loai B1 1a 10000
ddng va gia ciia mdi chiéc banh loai B2 1an 13 16000 dong va gia sir ban hét banh.

0,5

* Goi 50 banh loai B1 can san xuat 1a x va s banh loai B2 can san xuat 1a y. Diéu kién
x>0,y=>0.

* Dé san xuat dugc 1 chiéc banh loai B1 can 100g bot, san xuat duge 1 chiéc banh loai
B2 can 150g bot nén nguyén liéu bot da sir dung dé san xuat 1a 100x+150y. Do khéng
duoc st dung qué sd nguyén liéu hién c6 nén ta c¢6 bat phuong trinh:
100x+150y<24000 < 2x+3y<480.

o Dé san xuit dugc 1 chiéc banh loai B1 can 30g nhan; san xudt duoc 1 chiée banh
loai B2 can 50g nhan nén nguyén liéu nhan da sir dung dé san xuat 1a 30x+50y. Do
khong duoc sir dung qua s6 nguyén liéu hién c6 nén ta c6 bat phuong trinh:
30x+50y< 7500 < 3x+5y<750.

x>0

0
e Theo dé ra ta ¢6 hé phuong trinh: = .
2x+3y<480

3x+5y<750

0,25




e Ta can di tim X, y dé biéu thirc S=10000x+ 16000y 16n nhat.
e Mién d6 thi thoa mén hé diéu kién la phﬁn gach car0 trong dd thi sau day:

Tacld S$=10000x+16000y <> 5x+ 8}/—i =0
2000

Pay 1a phuong trinh cia dudng thang A c6 phuong khong d6i va cit truc hoanh tai

diém c6 hoanh d6 :
2\ OOO 2 2 2 14
Do d6 ta can xem duong thang c6 phuong khong déi A nay di chuyén dén vi tri nao

dé 20‘20 16n nhét. Bang d6 thi ta thay vi tri can tim chinh 14 A di qua giao diém cua

7

hai dudng thang 2x+3y=480 va 3x+5y=750 la diém Q(150;60). Nghia la khi d6 s
banh loai B1 1a x=150, s6 banh loai B2 1a y=60 va doanh thu Ia: 2460000 dong.

0,25

10

Cho x,y,ze [1;2] . Tim gia tri nho nhit ciia biéu thirc:
(x+y)”  15(x+y)

1,0

== +17.
Z2°+4(Xy+ yz+ 2x) 16z
_ (x+y)? +15(x+ y)+17: (x+y)? +15(x+ y)+17
22+ 4(Xy + Yz + 2X) 162 22+ A(X+Yy)z+4xy 167
Do 4xy£(X+ y)2 nén
2
2 X,y
5 (X+Y) +15(x+y)+17: (Z+Zj 15(x Y.
22 +4(X+ Y)Z+ (X +Yy)? 167 216\ 2
1+4(X+yJ+(X+yj
Z 7 Z Z
bat t:5+1 Vi x,y,ze [1;2] nén ¢ thude [1;4}
7 1
) t? 15 47 +2t 15
Taco P> f(t)=————+t+17 () =——=—=+—=>0,Vte[L;4
O= e 6 Y = MO ey e O ek

Ta c6 ham sb f(t) déng bién trén [1;4} NéN in £(1) f(l)—%.

Déu “=" xay ra khi x= y va L PN x=y=1,2z=2. (VI x,y,ze [1;2}).
z

Vay minp :% dat duoc khi khi x= y=1,z=2.

Hét




