SO GIAO DUC VA PAOTAO KY THI THU TRUNG HQC PHO THONG QUOC GIA NAM 2016

THANH PHO CAN THO Mén thi: TOAN
PE CHINH THUC Thoi gian lam bai: 180 phiit, khong ké thoi gian phat dé
(Pé thi c6 01 trang)
A « X ) . < A . n N o~ aA e \ e 3z —1
Céau 1 (1,0 diem). Khao sat sy bién thién va v€ do thi ctia ham so y = Sy
:L‘ J—

Cau 2 (1,0 diém). Tim cyc trj cia ham s6 f(z) = z* — 2.
Cau 3 (1,0 diém).
a) Goi z, z, 1a cic nghi¢ém phirc cua phuong trinh 2> —6z+13 =0.Tinh ‘zl — z2‘ .

b) Giai phuong trinh 4.9""" —13.6""" +9.4"" =0.

ZE\/31I11’ + 1

Cau 4 (1,0 diém). Tinh tich phan I = f

Cau 5 (1,0 diém).

a) Chung minh M.tan 2a — 8sin” a.cos’a = cosda, v6i a = Kl (keZ).

sin 3a + sina 4
b) Pé tim nguyén nhan lam cho ca chet hang loat & bo bién cua cac tinh mién Trung, nguoi ta chon ngau
nhién 4 mau nudc bién trong s6 6 mau chira trong hop A, 7 mau chira trong hop B va 8 mau chura trong

hop C gui di phéan tich. Tinh xac suat dé trong 4 mau dugc chon ¢6 du mau cta ca ba hop A, B va C.

Cau 6 (1,0 diém). Trong khong gian v&i hé toa dd Oxyz, cho hai diém A(2;—1;1), B(—3;0;3) va dudng
thang d: a: I 2 - _31 =z ; 2 . Viét phuong trinh mat phang (P) di qua diém A va vudng goc voi
duong thang d. Tim toa d6 diém M thudc d sao cho tam giac MAB vuéng tai A.

Cau 7 (1,0 diém). Cho hinh lang try ABC.A’B’C’ ¢6 ddy 1a mot tam gidc déu canh bang a, hinh chiéu
vuodng goc cua A’ trén mat phang (ABC) 1a trung di€ém H cta canh BC va goc gilra duong thang A’A véi
mit phang (ABC) bang 60°. Tinh theo a thé tich khéi ling try ABC.A’B’C’ va khoang cach tir diém B
dén mat phang (ACC’A’).

Cau 8 (1,0 diém). Trong mit phang véi hé toa do Oxy, cho tam giac ABC ndi tiép trong duong tron (T)
c6 phuong trinh 42? + 4y* — 58z — 5y + 54 = 0. Trén canh AB liy diém M (M khac v6i A, B) va trén
canh AC lay diém N (N khéc v6i A, C) sao cho BM = CN . Goi D, E theo thir ty 1a trung diém ctia BC
va MN. Buong thang DE cat cac duong thang AB, AC theo thir tu tai P, Q. Tim toa do cac diém A, B, C

biét P[§;1
2

1 ,
, Q [5 : 1] va tung dg cua A 1a mot s6 nguyén.

Cau 9 (1,0 diém).

a) Do nang nong kéo dai va nudc bién xdm nhap nén ngudi dan ciia mot s6 tinh mién Tay thiéu nude
ngot sinh hoat trim trong, trong d6 ¢ gia dinh anh Nam. Vi vy, anh Nam thué khoan mét giéng sau 50
mét dé lay nudc sinh hoat va dugc hai co sé khoan giéng bao gia nhu sau: Co s& A, gid cia mét khoan
dau tién 1a 80.000 dong va ké tir mét khoan thtr hai, gia ciia mdi mét khoan sau tang thém 15.000 dong
so v4i gia cia mét khoan ngay trude do; co so B, gia ciia mét khoan dau tién 1a 60.000 dong va ké tir
mét khoan thir hai, gia cia moi mét khoan sau ting thém 7% so véi gia cia mét khoan ngay trudc do.
Anh Nam chon co s6 nio dé thué khoan giéng sao cho tién thué Ia thip nhat?

b) Giai bat phwong trinh 9z* — 31z* 4 342” — 11z 4+ 5 < 5yz* +1.
Cau 10 (1,0 diém). Cho ba s6 thuc duong a, b, ¢ thoaman a +b+c =1 va a +b > 2¢. Tim gia tri

a \/b 6315

+ .
b+c c+a 25(a+b)

nho nhat cua biéu thirc P = \/

Ghi cha: Thi sinh khdng dwoc si dung tai liéu. Gidm thi khong gidi thich gi thém.
Ho va tén thi sinh...............ooeoviinnne. SO bdo danh.........cceeeeeviiii..,



HUONG DAN CHAM - MON TOAN

Cau Pap 4an — cach giai Diém
. N ST S 3z —1 <z
Khao sat sy bién thién va vé do thi cua ham s6 y = = T 1,0 diem
x —
A s 1
Tap xac dinh D = R\ {5}
Tiém can ngang: y = 3 vi lim y = lim y = 3
em ty =g Vilimy = lim y=C 0.25
Tiém céan dimg: = = 1 vi lim+ Yy = 4o00; lim y = —c0.
1 1|
“f “f
| 1
Y :——2<O,V$€D. 0,25
20 —1
Bang bién thién:
1
Tl o 2 +o0
Caul y' - -
1,0 diém 3
Y 2 \ +D\3 0,25
o 5
Ham s6 nghich bién trén cac khoang | —oo; E] va 2 ;00
Do thi:
iy
3
2
—
x 0,25
ol 1t
2
Tim cyc tri cia ham s6 f(z) = z* — 2. 1,0 diém
Tap xac dinh R.
Tacod f'(z) = 4a™; fi(z) =0 =z =0. 0,25
Bang bién thién:
Cau 2 T 5 0 oo
1,0 diem fl(%,) _ 0 + 0,5
00 &0
x
Ham s6 dat cyc tiéu tai x = 0, ycr = -2. 0,25




a) Goi z,, z, 1a cac nghi¢ém phuc ctia phuong trinh 2> —6z+13 =0.Tinh

0,5 diém
‘21 — z2‘ .
L z2=34+2
Taco: 2" —62+13=0« , 0,25
z2=3—-2
Do do |z, —z,|=4. 0,25
b) Giai phuong trinh 4.9""" —13.6°"' +9.4°" = 0(*) 0,5 diém
Cé.u 3 . 3 2(z+1) 3 z+1
L0diém | (=45 —13)0) +9=0
z+1
31 4 0,25
2
A z+1
31 22
2 4
z=-—1
& 0,25
z=1
Tinh tich phan T = 1,0 diém
f x»\/3 Inx + 1
Cau 4 Datt:«ISInx+1:>—tdt:—dx 0,25
1,0 diém SR
r=1=t=Lr=e=>1t=2. 0,25
2 2
Khids I == [dt 0,25
3 1
o[ 2
=2y =Z 0,25
31 3
, . . cos3a+ cosa . 9 2
a) Chimmg minh ———— . tan 2a — 8sin” a.cos’a = cosda,
sin 3a + sina <X
0,5 diem
v6i aik% (k7).
Taco
cos3a + cosa tan2a — 8sin® a.cos’a — 2 cos2a.cosa . sin 2a _ Rsin’ acos’a 0,25
sin 3a + sina 2sin2a.cosa cos2a
=1—2sin” 2a = cosda (dpcm) 0,25
R b) Dé tim nguyén nhan lam cho ca chét hang loat & bo bién cua cdc tinh mién Trung,
Cau. ;5 nguoi ta chon ngau nhién 4 mau nudc bién trong s6 6 mau chira trong hop A, 7 mau 0.5 diém
L0 diem | cha trong hop B va 8 mau chira trong hop C gui di phén tich. Tinh xac sudt @é | > €
trong 4 mau duoc chon c6 dil mau cta ca bahop A, B va C.
S6 phan tir ciia khong gian mdu: n(Q2) = C, = 5985 0,25
Goi X 1a bién cb “chon duoc 4 mau nude bién c6 di mau cia ca ba hop”. Suy ra
n(X) = Cg.C;.C’SZ + C’é.C?.C; + Cg.C;.C; = 3024
.y 0,25
X4c suat can tinh: p = 3024 = @
5985 95
Trong khong gian véi hé toa do Oxyz, cho hai diém A(2;—1;1), B(—3;0;3) va | 1,0 diém




cau6 |duong thang d: l I 2 —L _31 —Z ; 2 . Viét phuong trinh mat phang (P) di qua
Lo diém | g8 A va vudng goc véi duong thang d. Tim toa d6 diém M thudc d sao cho tam
giac MAB vudng tai A.
Mit phang (P) vudéng goc voi duong thang d nén nhan vécto chi phuong cia d la
i = (1;—3;2) lam vécto phap tuyén. 0,25
Phuong trinh ctia m3t phang (P) 12 (z —2) — 3(y +1) +2(z —1) =0
Hay x —3y +2z—7=0. 0.25
Vi M €dnén M2+ t;1—3t;2+2t). 0,25
Tam giac MAB vuong tai A nén EE =0
—5t+2-3t+2(1+2t)=0<=t=1 0,25
Vay M 3;—2;4 .
Cho hinh ling try ABC.A’B’C’ ¢6 ddy 1a mét tam gidc déu canh bang a, hinh chiéu
vudng goc cua A’ trén mat phang (ABC) 1a trung diém H cua canh BC va goc gitra 2
duong thang A’A v6i mit phang (ABC) bang 60°. Tinh theo a thé tich khéi lang try | 1,0 diém
ABC.A’B’C’ va khoang cach tir diém B dén mat phang (ACC’A”).
A Ta co goc gitra duong thang A’A véi A
Cau7 < 2 L e \ 2
1.0 did mat phang (ABC) 1a goc gitra duong thang c
0 QLM psA V61 duong thing AH.
SuyraA'AH =60
Dodo A'H = AH.tan60’ :32_a 0,25
Adscbee o /M
B
2 3
Thé tich khéi lang tru ABCAB’C: V =5, A'H =1 y 5 % — 3“8\/5. 0,25
Trong mp(ABC) dung HN L AC tai N. Suy ra HN // BM (M 1a trung diém ctia AC)
va HN = %BM = \/_
Trong mp(4 'HN) dL_l’ng HK L A’N tai K. Khi d6 ta c6 0.25
ACLHN AC L (A'HN)= AC L HK
AC LAH (ATHN) =
Suyra HK | (ACC'A"). Do d6 d(H,(ACC'A")) = HK .
d(B,(ACC'A") B
Taco = =
d(H,(ACC'A")) CH
Suyra d(B,(ACC'A") =2d(H,(ACC"'A"))
\/_ 3a 0,25
' N9 2%
gk g HNAH Ty 5 3013
VHN? + A'H? fsi N 97 13
16
Trong mit phang va&i hé toa do Oxy, cho tam giac ABC noi tiép duong tron (T) ¢6 | 1,0 diém




Cau 8
1,0 diem

phuong trinh 42 + 43> — 58z — 5y + 54 = 0. Trén canh AB lay diém M (M khac
v6i A, B) va trén canh AC ldy diem N (N khac vé6i A, C) sao cho BM = CN . Goi
D, E theo thtr tu la trung diém cua BC va MN. Puong thang DE cat cac duong

thang AB, AC theo thir tu tai P, Q. Tim toa d6 cac diém A, B, C biét P[g;l],

Q [% ; 1] va tung d¢ ctia A la mot sb nguyén.

a/\
A‘;\
N

Goi F 1a trung diém cua MC. Khi d6 DF, EF lan luot 1a duong trung binh cua céac
tam giac BCM va CMN. Ma theo gia thiet BM = CN nén suy ra DF = FE hay

ADEF can tai F. 0,25
Mat khac ta c6: AFDE ~ AAPQ (g.g) nén AAPQ can tai A,
Vay A thudc duong trung truc doan PQ .
Ta c6 phuong trinh duong trung truc cua PQ: x =1
Suy ra toa do A 1a nghi¢ém cutia h¢:
x=1
AX* +4y* —58x -5y +54=0 =
y y J|y=0 0,25
Xx=1 5
a
Do Y, €Z nén ta chi nhan A(L;0)
. 3
AB di qua A(L0) va P(E ;l} nén phuong trinh AB: 2Xx—y—-2=0
: AL . ‘
AC di qua A(L0) va Q > ;1 | nén phuong trinh AC: 2x+y—-2=0 0,25
4x* +4y® —58x -5y +54=0
Suy ra toa do B 1a nghiém cua hé: y y = B(4;6).
2x—-y—-2=0
Ax* +4y* —58x -5y +54=0
Toa d6 C 1a nghiém cua hé: y y = C(3;,-4). 0,25
2X+y-2=0
a) Do ning nong keo dai va nude biép x4m nhap nén ngudi dan cua mot sb tinh
mién Tay thi€u nudc ngot sinh hoat trdm trong, trong do c6 gia dinh anh Nam. Vi
vy, anh Nam thu€ khoan mot giéng sdu 50 met d€ lay nudce sinh hoat va duoc hai
co 8¢ khoan giéng bao gia nhu sau: Co s& A, gia cua met khoan dau tién la 80.000
Cau 9 d@ng va ké tr mét khoan thur hai, gid cia moi mét khoan sau ting thém }5.000 0,5 diém
1,0 diém | dong so v0i gia cua met khoan ngay trude do; co so' B, gia cua met khoan dau tién
1a 60.000 dong va ké tir mét khoan thir hai, gia cua moi mét khoan sau tang thém
7% so voi gia cua mét khoan ngay truge d6. Anh Nam chon co s¢ nao dé thué
khoan giéng sao cho tién thué |a thap nhat?
Tdng s6 tién thué khoan giéng khi chon co s¢ A: 0,25




T = 52—0[2 % 80.000 + (50 — 1)15.000]=22.375.000 ddng.

Tdng sb tién thué khoan giéng khi chon co sé B:

1— 1,07 " ‘
T, = 60.000 x ———— ~ 24.391.736 déng

Y

Vay, anh Nam chon co s¢ A dé thué khoan giéng.

0,25

Giai bat phuong trinh 9z* — 31z* + 342% — 11z + 5 < 5yz® +1

0,5 diém

Diéu kién 2 > —1. Khi dé, bat phuong trinh di cho twong duong véi

(32 —z+5) + (32> —x+5) < 5z’ +1 2 +5yz* +1 ().

Xét ham s6 f(t) =t +t,voi t >0.Taco f'(t)=2t+1>0,Vt>0.Suyra
ham sé f(t) dong bién trén [0;+c0).

Dodé (*) < 32" —z+5 <5z’ +1

0,25

o el el —z+1 e +1-3yrt—z+1 <0

'\/$+1—\/$2—$—|—1<0 y \/x+1—«/x2—m+1>0
Wrt+1-3yrt—z+1>0 |2 +1-3Jr2—z+1<0

<> 4

7’ —22>0 7’ —22 <0

92" — 137 +5 <0 v|9x2 —1324+5>0

~ 0 <z <2

Két hop voi diéu kién, ta dugc nghiém cuia bit phuong trinh da cho 13 0 < z < 2

0,25

Céau }0
1,0 diém

Cho ba sb thuc duong a, b,c thbaman a +b+c=1 va a+b > 2c. Tim gia tri

a+\/b 6415

+
b+c c+a 25(a+Db)

nho nhét cua biéu thicc P = \/

1,0 diém

Ta chung minh bat dang thac (m® + n?)(p® + ¢*)(* + 5*) > (mpr 4+ ngs)® (*),
véim, n, p, q,r, s la cac sb thuc duong. That vay, ap dung bat dang thac AM-GM,
ta co

3 3 3
m r 3mpr
4 4 p

+ > :
et g )+ @) )
n’ n q " s® > 3ngs
m® + n? S gd P 4s® T afr,3 3\, 3 3\, 3 3\
P Tq (m” 4+ n”)(p° 4+ ¢°)(r° +5)
Cong hai bt dang thirc trén, ta dugc bat dang thuc (*).

0,25

Ap dung bat dang thic (*), ta co

2
e\
+
b+c c+a

Mat khac

a’(b+c)+b°(c+a) >(a+b).

(a +b)’ _c(a—H))2 :_(a—b)2(a—|—b—20) <0

a*(b+c)+b(c+a)—

4 2 4 <
S a*(b+ce)+b*(c+a) < (a +b)° +c(aer)2 _ (a+b)2(a+b+20).
4 2 4

0,25




3
Suyra (a+0)

4(a + )

_|_
b+c c+a
4
b+c c+a a—+b+2c

Ding thirc xay ra khi va chi khi a = b.

" (a+b)(a+b+2c) T a+b+2

Dodé P>2.|1=¢ ¢ 6:/15
1+c  25(1—c)

_ 0,25
Xétham sé f(c) = 2,|~—C + 615 véi ce|ok].
1+¢ 251 —¢) 3
Co f'(e) = — + 6\/52;f'(c):0<:>c:1.
L+cWl—c  25(1—c¢) 4
Tur bang bién thién, suy ra f(c) > f 1 @,VC € 0;l .
4 25 3
Vay gid tri nho nhit cia P 1 182455 dat duoc khi a = b = %,c _ i | 0,25

* Mopi cdch giai Khac diing déu dwgc diém téi da ciia phin do.

* Diém toan bai dwoc lam tron theo qui dinh.




