TRUONG DAI HOC VINH PE THI THU THPT QUOC GIA NAM 2015 - LAN 1
TRUONG THPT CHUYEN Mon: TOAN ‘
Thoi gian lam bai: 180 phat, khéng ké thoi gian phat dé

Cau 1 (2,0 diém). Cho ham s y = % X3 —%(m —1)x* —mx +% (1), m la tham sb.
a) Khao sat sy bién thién va vé d6 thi caa ham sb (1) khi m = 2.
b) Tim m dé ham s6 (1) c6 cuc dai 13 ycp thoa man yep = %

Cau 2 (1,0 diém).
a) Giai phuong trinh  cos3x + cos x = 2+/3c0s2xsin x.
b) Tim phan thyc va phan o cta sd phirc z théa man Z + 2z = 3 2i.

Cau 3 (0,5 diém). Giai phuong trinh log, X* +log, (2x —1) = log, (4x + 3).
Cau 4 (1,0 didm). Giai bt phuong trinh x? +5x < 4(1+ Ix +2x - 4x).

6
Cau 5 (L0 diém). Tinn tich phan 1= | —“‘*32”
1 X+

Cau 6 (1,0 diém). Cho hinh chép déu S.ABC c6 SA=2a, AB =a. Goi M la trung diém canh BC.
Tinh theo a thé tich khdi chop S.ABC va khoang cach gitra hai duong thang AM, SB.

dx.

Cau 7 (1,0 diém). Trong mat phang véi hé toa ¢ Oxy, cho hinh chit nhat ABCD ¢6 ACD =a V&i

Cosa = i, diém H thoa man diéu kién HB = —2HC, K 12 giao diém cua hai duong thing AH va

J5
BD. Cho biét H @;—%}, K (L 0) va diém B c6 hoanh do duong. Tim toa do céc diém A, B,C,D.

Cau 8 (1,0 diém). Trong khdng gian véi hé toa dd Oxyz, cho mit phing (P):X+Yy+z—-3=0 va duong
thang d :X%Z = y—zl = il Tim toa do giao diém cua (P) va d; tim toa do diém A thudc d sao cho
khoang cach tir A dén (P) bang 243.

Cau 9 (0,5 diém). Giai bong chuyén VTV Cup gdom 9 doi bong tham du, trong d6 c6 6 doi nude
ngoai va 3 doi cua Viét Nam. Ban td chirc cho bdc thim ngau nhién dé chia thanh 3 bang A, B, C;
mdi bang c6 3 doi. Tinh x4c suat dé 3 doi bong cta Viét Nam & ba bang khac nhau.

Cau 10 (1,0 diém). Gia st X, y, z 1a cac s6 thyc khong am thoa mén

0<(x+y)2+(y+z)2+(z+x)2§2.
~ sZ e 1y A ) 4 ’ X y z 4 4 4 3 4
Tim gié tri 16n nhat cua biéu thuc P =4" +47 +4 +In(x +y +z )—Z(x+y+z).

Hét

Ghi chQ: 1. BTC sé tra bai vao cac ngay 28, 29/3/2015. Dé nhdn dwoc bai thi, thi sinh phai nop lai
phiéu du thi cho BTC.
2. Thi thir THPT Quéc gia lan 2 sé dwge t6 chire va0 chiéu ngdy 18 va ngay 19/4/2015. Dding ky
du thi tai Van phong Truong THPT Chuyén tir ngay 28/3/2015.



TRUONG PAI HOC VINH DPAP AN PE THI THU THPT QUOC GIA NAM 2015 - LAN 1
TRUONG THPT CHUYEN Mon: TOAN; Theoi gian Iam bai: 180 phut
Cau Pap an | Piém
a) (1,0 diém)
Cau 1. . . : 5
éuo Khi m=2 ham so tré thanh y=%x3—lx2—2x+%.
diem) | 1° Tép xac dinh: D =R
2°. Su bién thién:
*) Chiéu bién thién: Taco y' = x> —x—2,x e R.
x=-1 -1
y=0& Y >0 Y <0e -1<x<2
X=2 X>2
Suy ra ham s dong bién trén mdi khoang (—o0;—1) va (2; +0); ham s nghich bién trén | 05
khoang (-1, 2).
*) Cuec tri: Ham sb dat cuc dai tai x = -1, Yep = Y(-1) = g;
ham s dat cyc tiéu tai X =2,y = y(2) = -3.
*) Gid1i han tai vo cuec:
lim y = lim x° 1.1 2,1 iim y = lim xs(l—i—i ij—Jroo
ol oo A3 ook X8 Tl o A8 2% 3
*) Bang bién thién:
X |- -1 2 + o0 y
y' + 0 - 0 + RE
3 + /\ 2
y / 2 /
\ _3 1 O 5
— 00 _1 O X H
3% Db thi:
-3
b) (1,0 diém)
Tacd y'=x>—(m-1 R y=0e| "}
6y =x"—(m-1)x-m, xeR; y'=0& e 05
Hamso co cyedaikhivachikhi me—1.
Xét hai truong hop (TH) sau:
. . m* m* 1
TH1. m < —1. Ham so dat cuc dai tai x =m, Vi Yep = y(M) = Ty +§.
] 1 m* m?> 1 1 [m=-3(tm)
Takdyp=———-——"+-=-& =>m=-
3 6 2 3 3 |m=0(ktm)
N o . m 1 0,5
TH2. m > —1. Ham so dat cuc dai tai X =-1, Vdiycp = y(-1) = > +§.
1 m 1 1 1
Taco =—o —+—=—m=——(tm).
Yep 3 > 7573 3( )
Vay cac gia tri can timcaam la m=-3, m= —%.




a) (0,5 diém)

Cau 2. Phuong trinh da cho tuong duong véi
(1,0 n  krm
diém) X=—+—
cos2x =0
2C052X COS X = 2+/3c052X5iN X < fsi =S 42 (keZ). 0.5
COSX = /3sin X w=" sk
b) (0,5 diém)
Dit z=a+bi,(a,beR). T gia thiét ta co
. . . . . 3a=3 a=1
a—-bi+2(a+bi)=3-2i =3a+bi=3-2i - 2 pe o 0,5
Vay s6 phirc z ¢6 phan thyc bang 1, phan ao bang —2.
caus | P Diéu kién: x > %
6(215) Khi d6 phuongtrinh d& cho tuong duong véi
fem log, x + log, (2x —1) = log, (4x + 3) < log, (2x2 — x) =log, (4x+3)
0,5
L
S 2x2—x=4x+32x*-5x-3=0<|" 2
X=3
Déi chiéu diéu kién ta c6 nghiém ciia phuong trinh da cho lax = 3.
3 X2>-1++/5
Cau4. | *) biéukién: X*+2x* -4x>0 <= V5
(1,0 ~1-5<x<0.
diém) Bat phuong trinh d4 cho tuong duong voi (X2 + 2X—4)+ 3x<4, IX(X2 + 2X—4) @)
Xét hai truong hop sau day: 05
THL. V6i —1-+/5 < x<0.Khidd x* +2x—4<0 va 3x <0. Hon nita hai biéu thirc ,
x? +2x — 4 va 3x khong ddng thoi bang 0. Vi vay
(X +2x-4)+3x <0< 4,/x(x* +2x~4).
Suy ra —1—+/5 < x < 0 théa méan bat phwong trinh dé cho.
TH2. V6i x> -1++/5. Khido x* +2x-4>0.Pat Vx* +2x-4=a>0,/x =b>0.
Bét phuong trinh tré thanh a’ +3b® < 4ab < (a—b)(a—3b)<0< b<a<3b
X +x-4>0  _
SUIX <X +2x—4 <3x & o 1Jr\/ﬁ<x<7+\/%,théam.’?m. 05
X —7x-4<0 2 2 :
Vy bat phuong trinh da cho c6 nghiém —1—+/5 < x <0; -1 +2\/ﬁ ax<! +£/675.
Pat Vx+3=t. Tacox=1=>t=2;x=6=1t=3; x=t*>—3 va dx = 2tdt.
Cau 5. 3641 3 05
(10 | Khido I = [2tdt =2[ —dt !
diém) -1 -1
R 13 """""""""""""""""""""""""""""""""""""
=2J.(1+—Jdt=2(t+ln|t—14) =2(1+In2) 05
) _

2




*) Tir gia thiét suy ra AABC déu va

Céu 6. SA =SB =SC.
1,0 : Ha SO L (ABC)=0 la tdm tam
diém) ; giac déu ABC.
| 2
Ta co AB=a:SABC=¥ va
5 am =33 a0 2y o33 0.5
2 3 3
— S0 =+/sA?—pA0? =2 333 .
1 a’V11
Suy ra VS.ABC =§SO.SABC ZT.
*F)KE Bx// AM = mp (S,Bx) //I/AM
= d(AM,SB)=d (AM,(S,Bx))=d (O, (S, Bx)) (1)
Ha OK L Bx, OH L SK. Vi Bx L (SOK) nén Bx L OH = OH L (S, Bx) )
Ta c6 OMBK Ia hinh chit nht nén OK = MB = % 05
Vi ASOK vudng tai O nén 12= 12+ 12= 472:>OH=a >17 3)
OH OK*® 0OS° 1la 47
Tir (1), (2) va (3) suy ra d(AM, SB) = OH = a“45717.
D C T giathiétsuyra H thuoc canh BC VA BH = 2 BC
Cau7. @ g T 3
10
d(iém) Vi BH // AD nén ﬁ=ﬁ=g:>HK=EKA.Suyra
Y KA AD 3 3
— 5 1 4) 5(2 4 5 10
HAZ—HK - — == == |=| =, —
2 Q(XA 3’y’“+3j 2[3 3) (3 3) 0,5
K = A(2; 2).
Vi AACD vuéng tai D va cos,@zcosa:% nén
A AD = 2CD, AC =+/5CD.
bit CD=a (a>0)= AD=2a= AB=a, BH =ga.
-z A 7 2 2 2 25 2 125
Trong tam giac vuong ABH ta c6 AB°+BH* = AH @Ea =T:a=\/§.
Suyra AB=4/5, HBzﬁ. *)
3 0,5
(x=2)°+(y-2)" =5 x=3,y=0
Giastr B(x; y) voi x>0, tur (*) tacod 2 2 = 1 8
_1 y+f :@ X=—=, y=— (ktm)
3 3 9 5
Suyra B(3; 0). Tur Ezgﬁ:c(—x—z). T AD=BC = D(-2; 0).
*) Giast M =dn(P). Vi M ed nén M(t+2;-2t-1-t).
Cau 8.
(1,0 Mat khac M € (P) nénsuyra (t+2)+(-2t-1)+(-t)-3=0=t=-1. 05
dieém)

Suyra M(3 1 1).




*)Tacd Aed nén A(a+2;,—2a-1-a).

a+2)+(-2a-1)+(-a)-3 a=2
Khi do d(A,(P))=2\/§<:>|( )+ )+ (-2) |=2\/§<:>|a+1|=3<:{ 05
VP +12 412 a=—4.
Suyra A(4;-5;-2) hoac A(-2; 7; 4).
+) Tong s6 két qua 9 doi bong bdc tham ngiu nhién vao 3 bang A B,C la C xC2 xC2.
C(a0u59. +) S6 két qua bdc tham ngiu nhién c6 3 doi bong Viét Nam nam & ba bang khac nhau la
> I (2 2 2
diém) f.szﬁ ><C24 xC,. 0,5
;o |
Suy ra Xac suat can tinh 1a P = 3'XSG X3C4 chz =iz0,32.
Cs xCy xC; 28
Tirgia thiét suyra 0< X, y, z<1va X+ y? +z° <1.
C"’E%O' Xéthamsé g(t)=4' —3t-1,te[0;1]. Taco g'(t)=4'In4-3.
diém) Suyra g’(t):0<:>tzlog4%:t0; gt)y>0=t>t,vag'(t) <0t<t,.
Vi 1<i<4, nén O<t, <1.
In4 t o t
Suy ra bang bién thién 0 1
g'(t) - 0 +
0 0
9() \ / 05
Suyra g(t) <0 véimoi te[O; 1], hay 4' <3t +1 v6i moi te[O; 1].
Mat khac, do 0< X, ¥, z<1nén x* + y* +2* <x*+ y? + 22 <1
Tir do ta co P£3+3(x+y+z)+ln(x4+y4+z4)—§(x+y+z)4
<3+3(x+ y+z)—%(x+ y+12)°%
bat x+y+z=u, khidé u>0 va P33+3u—%u4.
Xét ham sb f(u):3+3u—%u4véi u>0.
Taco f'(u)=3-3u*va f'(u)=0<u=1.
Suy ra bang bién thién
u |0 1 +00
f(u) + 0 -
0,5

21
) / 4 \
21

. 21 . ..
Duva vao bang bién thién ta c6 f (u) < 7 véimoi U>0. Suyra P< 7 dau dang thuc

xayra khi Xx=1, y=2=0 hodc cac hoan vi.

Vay gia tri 16n nhit caa P 1a %.




