KHOI PONG TRUOC KY THI QUOC GIA NAM 2015
Mbon thi: Toan — THPT. PE SO 02
Thoi gian lam bai: 180 phut

Cau 1 (2,0 diém). Cho hamsb y= ;“1 (€)
x_

a. Khao sat sy bién thién va v& dd thi ham s6 (C).
b. Viét phuong trinh tiép tuyén v6i do thi (C), biét tiép tuyén di qua diém M (1;4).
Cau 2 (1,0 diém).

a. Giai phuong trinh COS(% - xj - sin(Zx + %j = L

2
b. C6 nim doan thang c6 d6 dai lan luot 1a 2cm, 4om, 6cm, 8cm va 10cm. Ly ngdu nhién ba doan thing

trong nam doan thang trén. Tinh xac suit dé ba doan thang iy ra 1ap thanh mot tam giac.

Cau 3 (1,0 diém). Tinh tich phan I = | (iz + ljln—xdx.
"\ x x
Cau 4 (1,0 diém).
a. Giai bat phuong trinh log, (xz - 1) >log, (x—1).

1
2
b. Tim sé phirc z thoa man ding thic sau (1 +z').z2 +2+11i=0.

Cau 5 (1,0 diém). Trong khong gian véi hé truc toa d6 Oxyz, cho mit phing (P) :4x—-3y+11z—-26=0 va hai

duong thang d, :izy—_?’zz—le va d, :x—_4=Z=Z_3
-1 2 3 1 1

v6i mit phang (P). Viét phuong trinh duong thing A ndm trong mit phing (P) sao cho A citca d, va d,.

Cau 6 (1,0 diém). Cho ling tru tam giac ABC.A'B'C' c6 day ABC 1a tam giac déu canh ¢. Hinh chiéu

vudng goc cia A' xudng mit phing (ABC) trung voi trong tdim G cua tam gidc ABC. Biét dudong thing

AA' hop voi day (ABC ) mét goc 60°. Chimg minh rang t giac BB'C'C 14 hinh chit nhat va tinh thé tich

khoi lang tru ABC.A'B'C".

Cau 7 (1,0 diém). Trong mit phing Oxy, cho tam gidc ABC ndi tiép dudng tron

. Xac dinh toa d¢ giao diém cua dudng thing d,

2 2
(C):(x—%j +(y—ij :% . Pudng phan giac trong goc BAC cit (C) tai diém E(O;—%). Xéc dinh toa

d6 cac dinh tam gidc ABC, biét duong thing BC di qua diém N (—5;2) va duong thing AB di qua P(—3;—2).

4y =x, /2(x2 +y2)
4yx++x* =1 =9(y-1)32x -2

Cau 9 (1,0 diém) Cho x,y,z 1a cac sb thyc thudc doan [0;1] théa man

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

2 3
+ +
4x+5 4y+5 4z+5

=1. Tim gia

tri 16n nhat cia biéu thire: P=xy*2’.
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I. PHAN CHUNG CHO TAT CA CAC THI SINH

. 1
Cho ham s6 : y = 3;;1—1 (C)

a. Khao sit sy bién thien va vé do thi ham s6 (C).
b. Viét phuong trinh tiép tuyén v6i do thi (C), biét tiép tuyén di qua diém M(1;4).

Lok giai :
a. 5
~ i 1 P, —

. 3 1 . 1 1
y' <0, Vx€Dnén hamsdy= 2X +1 nghich bien trén ting khoang <oo; 2) , <2; +oo>
<
3 3 R .
lim y=—=, lim y=— nény= - la dudng tiém can ngang ctia do thi ham so
x—+00 2" x—-0c0 2
1 R .
lim+ y =400, lim y =00 nénx = 3 la dudng tién can ding ctia do thi ham so
1

X—5 X—g
Bang bién thién:
| o0 3 +00
/ _ _
% 400
—00 2
Do thi
A
y
3x +
.\/7 —
2x — 1 X
' 3a+1 1 ) . 3x+41
Goi K | a, at véi a # — la mot diém thudc ham s6 y = Xt
2a—1 2 2x — 1
S5(x—a) 3a+1

Khi d6 phuong trinh dudng tiép ctia ciia K v6i do thi ham sd y la:y = — (A)
(2a—-1)2  2a-1
5(1-a) 3a+41 )
< 4(2a—-1)* =-5(1— 3 1)(2a—1
AT I o 1= 51+ (a2 )
= a?-2a+1=0 <= (a-1)2=0 < a=1
Vay phuong trinh tiép tuyén véi do thi (C) théa man tiép tuyén do6 di qua M(1;4) la:y =-5x+9

A di qua M(1;4) khi 4 = -
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Giai phuong trinh cos (E - ) —sin (2x—|— E) = i
a. Gidi p g 1 )= 74
b. C6 nam doan thang c6 do dai lan lugt 13 2cm, 4cm, 6cm, 8cm va 10cm. Lay ngiu nhién ba doan
théng trong nam doan thing trén. Tinh xac suat dé ba doan thing lay ra lap thanh mot tam gic.

Loi giai:
a. (Cach 1)
Phuong trinh <= /2 cos (g fx) —V/2sin (2X + E) =1
<= cosx+sinx—sin2x—-cos2x =1
<= sinx(1—-2cosx) + cosx(1—-2cosx) =0
<= (sinx + cosx)(1-2cosx) =0
THI1: sinx+4cosx =0 <= tanx=-1 <— X:*E—Fkﬂ

1
TH2: cosx = <= ng—i—kZKhayX:fg—i—an

a. (Cach 2)

Phuong trinh <= cos (Efx) = sin <2x+ 4) + sin (4)
<= sin (E—i—x) = 2sin (Z —i—x) Ccos X
= sin(i—i—x (1-2cosx) =0

TH1 s1n(f+x> =0 <<= X:*g—l-kﬂ

TH2: cosx:% = :§+k2nhayX:f§+k2n

b.

Xét 3 doan thing c6 do dai a,b,c théa man a > b > ¢ > 0 thi diéu kién can va di dé 3 doan thang lap

thanh mét tam giaclaa+b >c, b+c>a, c+a>b = b+c>a

Do 2,4,6,8,10 lap thanh cap s6 cong vdi cong sai bang 2 va a, b,c € {2,4,6,8,10}

Nena>b+2vab>c+2. Mab+c>a>b+2nénc>2ticlac>4. Suyrab>6vaa>38

Néu a = 8 thi b,c € {4,6}. Khi d6 ¢6 (a,b,c) = (8,6,4) thoéa man dicu kicna>b >c>0vab+c>a

lljéu a =10 thi b,c € {4,6,8}. Khi d6 c6 (a,b,c) = (10,8,4); (10,8, 6) thdéa man dicu kien a > b > ¢ > 0 va
c>a

Tc’?Lm lai chi ¢6 3 bo (a,b,c) théa man a > b >c > 0 va b+ ¢ > a Hay chi ¢6 3 cach lay 3 doan thang tit 5

doan thang dé lap thanh mot tam giéc
S6 céch 1ay 3 doan thing tit 5 doan thing 1a : (3 = 10 cach.

2L oz 5 . . 3
Vay xac suat lay 3 doan thang tit 5 doan thang de lap thanh mét tam giac la: P = —

10
€1 In
Tinh tich phan I = / (—2 + 1> de
1 \x

Lai giai :

°r/1 1 1 1
= [ (1) M= [ 2 [T BRax
X
1 2_1° 1
Tlnhll—/ nde—/ lnxd(lnx):hliX =
2 1 2
d -1
TlnhIQ—/ —dXGmu—lnxvadv—d—Suyradu——XVaV:—
x3 X 2x2
“Inx|® 1 1 -1 1 3
Vay 1 - dx=-—5+ —| =
ay 12 = 2X . /12X X 62+4X21

X
°/1 Inx., 3 3
Tom lai — —dx=--——
om al/l <X2 + ) =112

4 4e2
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a. Gidi bat phuong trinh ~ logg(x2—1) > logy (x— 1)
b. Tim s6 phtic z thoa man ding thic sau (1 41)z2 + 24 11i = 0.

LJi giai :
a.
PK:x>1
BPT <= logy(x® 1) +logy(x—1) >0 <= logy((x>~1)(x-1)) >0 <= (x*>-1)(x-1)>1
14++5
—= 32 x+1>21 = x(x> x1)>20 <= x2-x-1>0 < x> V5 (dox > 1)
14++5
Vay tap nghiém ctia BPT 1a S = +2f; +oo>

b.
bat z =a+ bi v6i a,b € R.

24 11;
Khi d6 (1412 +24+11i=0 = 722 = -1

141

1
<— a27b2+2abi:f§fgi

9
_ 2. 9
1 b— ,a;«éO —_ .
= {a2b2 :773231):72 = ) 8%3 713 — { b 4a,a7é0

2 o0 16a% + 10422 - 81 =0
a 1602 5 a” + a
~13 + 510 9 9
ViacRunena— -+ 22V p=-? —T——— (théa mén)
4 4a 2v/-13 + 510

. . -13 +5v10 9 .
Tom lai : z = =+ F i
4 2v/-13 4+ 5/10

Trong khong gian v6i hé truc toa do Oxyz, cho mat phéng (P) : 4x — 3y + 11z — 26 = 0 v&
N 2 X y-3 z+1 x-4 'y z-

h h L = = — = = =
ai du’dn% thang d 1T 3 va do T 1 g ‘ ‘
duong thang di véi mat phang (P). Viét phuong trinh duong thang A nam trong mat phang (P) sao

cho A cat dy va do.

. Xac dinh toa do giao diém ctia

Loi giai :
a) Goi M(—t,2t + 3,3t — 1) 1a mot diém thuoc dj.
Vay M thuoc (P) khi v& chi khi toa do diém M théa man phuong trinh
mét phang (P) hay : 4t -3(2t +3)+11(3t-1)-26 =0t =2
Vay giao diém ctia (P) va dy 1a M(-2,7,5)
b) Goi N(t' +4,t/,2t' + 3) 1a mot diém thuoc ds.
Vay N thuoc (P) khi v& chi khi toa do diém N thoéa man phuong trinh
mat phang (P) hay : 4(t' +4) -3t/ +11(2t' +3)-26 =0 =t/ = -1
Vay giao diém ctia (P) va dg 1a N(3,-1,1)
Suy ra MN = (5,-8,-4) 1a mot VTCP ctia dudng thang MN
x+2 y-7 z-5

5 8 4
Vay dé A thuoc (P) va cit dy va do khi va chi khi M va N thuoc A
hay A la duong thing MN

Vay phuong trinh dudng thing A 1

Suy ra phuong trinh dudng thang MN 1a

x+2 y-T7 z-5
5 -8 —4

Cho lang tru tam gidc ABC.A’B’C’ ¢6 ddy ABC la tam gidc déu canh a. HInh chiéu vuong
goc ctia A’ xubng mit phing (ABC) tring véi trong tam G cta tam gidc ABC. Biét duong thing
AA’ hop vé6i day (ABC) mot goc 60°. Chitng minh BB'C/C 1a hinh chit nhat va tinh thé tich khoi
ling tru ABC.A'B'C.

Lai giai:
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A’G 1 (ABC) nén AA’GA vuong tai G = A’AG nhon,
—— A
nén A’/AG =60° = A’G = AGtan30° = \/g
Goi AM cit BC tai M thi M la trung diém ctia BC va AM L BC
Lai c6 A’G L BC nén BC L (A’AG) suy ra AA’ 1 BC.
Ma AA’||B'B nen B'B L BC
Lai ¢c6 B'B||C'C va B'B = C'C nén B'BCC’ 1a hinh chit nhat

2 2
Ta c6 AG = ZAM = ZACcos30° = ——
3 3 V3
AG 1 . V3
Varprerape = A'GSapc = WEAB'AC' sin 60° = 132
Cau 7 | Trong mit phang véi hé truc toa do Oxy, cho tam gidc ABC nai tiép dudng tron (C) :
2
) 1 325 . 7
(X 2) + (y 4) =15 Duong phan gidc trong géc BAC cat (C) tai E (0;2>. Xéc dinh ta

do céc dinh tam giac ABC, biét dudng thing BC di qua diém N(-5;2) va duong thang AB di qua
diéem P(-3;-2).
Loi giai:
51
274
nam chinh gitta cung BC hay IE vuong goc véi BC.

5 15 .
Suy ra ‘i = ( > la mot VITPT ciia dusng thing BC.

Tam ctia (C) 1a1 < > . Vi AE 1 phan gidc BAC neén E 1 diém

27
Suy ra phuong trinh dusng thing BC 1a :
5 15
§(x+5)+z(y72) =0 < 2x+3y+4=0

Vay hoanh do giao diém cta (C) va BC la nghiém ctia phuong
2 2
5 -4 -2 1 325
trinh:<x> +< X> :f — x2-2x-8=0

2 3 4

— (x+2)(x-4)=0 <= x=-2hayx=4
THI : B(-2,0) va C (4, 4) Ta ¢6 PB = (1,2) 1a mot VTCP ciia AB
Suy ra phuong trinh dudng thing AB : 2x -y +4 =0
Khi d6 hoanh d6 giao diém ctia AB va (C) la nghiém ctia phuong trinh:

2 2
) 1 325

Vi B ¢6 hoanh do 14 —2 nén toa do diém A 1a (0,4)

TH2 : B (4, 4) va C(-2,0) Ta ¢6 PB = (7,-2) Ia mot VTCP ciia AB
Suy ra phuong trinh dudng thing AB : 2x + 7y + 20 = 0

Khi d6 hoanh d6 giao diém ctia AB va (C) la nghiém ctia phuong trinh:

B\, (=2 2—@@»(74) L
x5 7 1) T 16 x *Th3)~

2 4 ]. —
Vi B ¢6 hoanh d¢ 1a 4 nén toa do diem A la < o4 36) (khong théa AE la phan giac trong cia BAC)

537 53
Tém lai : A (0,4); B(-2,0) va C(4,-4)

3, .3 _ 24 2
(Cau 8 | Gii he phuong trinh 4% FY° = 9y2(+¥7)
AWx+vVx2-1=9(y-1)v2x-2

Loi giai
DKXD: x>1
Tt PT(2) tacoy—1>0hayy >1Suyrax®+y>>0
Vay PT(1) <= (3 +y%)%? = 2x%y2(x% +y?)
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= (X +y2 4 2xy) (x + y? - xy)? = 2y (% 4y

= (0 4+y2)° 30 £ y?y? + 200y% = Dy +y?)

— (X + y 2xy)((x2 + y2)2 + 2(x2 + y2)xy X y2) =0

—= X24+y2 -2y =0 (Vi (X2 +¥2)2+2(x% +y?)xy - x%y% =x* + 2y? 4+ yr + 2(x® + y?)xy > 0)
= xX=y

Thé vao PT(2) ta c6 : 4Vx + 1—9X 1)v2x—2

e 16(x + \/ “1) = 162(x— 1)

4 1
— 8 <VX2 3) f§(3x75) <27X236X+ 535> =0

24 x + 40 55
27x2+36x> 3x-5)=0 (1
(925214(4{12 24 x + 40 5! | Y
Ta 6 Xt < X i moix > 1
9vx2-1+12 12 ,
24 x + 40 55 19 44
Suy ra ————— — 27x% +36x — — < -27x% + 38x — 15——27<x—> -— <0
9vVx2-1+12 3 27 27
5 55
Vay (1) tuong duong véi x = 3 (théa mén). Tom lai (x,y) = (3, 3>

1 2
Cho x,y,z € [0;1] théa méan ym + + 3

+5 4y+5  4z+5
Tim gi4 tri 16n nhat cta bidu thic P = xy2z3

Loi giai :
B6 dé : f(t) = Int —|— 56 5 <6-2In2 v6i moi t € (0,1]
, R Y 1 1152 ,A X
Chtng minh : f'(t) = t o t7(t) = = + e f(t) lien tuc trén (0, 1]
1 1 32
va f/(t) =0 <= 144t = (4t +5)? <= t= 1 (vit € (0,1]) Khi do " <4> =3 <0

Tém lai f(t) <f <i) =6—-2In2 Suy ra dpcm

Trg lai bai toan :
* Xét x =0 hoacy =0 hoacz=0thiP =0
* Xét xyz # 0 thi

36 36 36
InP =1 21 3lnz< [6-2In2- 2(6-2In2- 3(6-2In2- =-12In2
n nx+2ny+ nz_( n 4x—|—5>+ ( n 4y+5>+ ( n 4z+5> n

1
Nén P < — Vay Pmax

1 111
1096 = 1096 khi chang han (x,y,z) = ( - >

444
-Hét -

Loi gidi duge thuc hién béi cac thanh vién dién dan toAn THPT www.k2pi.net.vn
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