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PE TU LUYEN THPT QUOC GIA NAM HOQC 2014- 2015
Moén: TOAN
Thoi gian lam bai: 180 phdt

Cau 1 (2,0 diém). Cho ham s y = Xil ).

a*) Khao sat sy bién thién va v& do thi (C) caa ham s (1).
b*) Tim m dé duodng thang y=x+m cit d thi (C) tai hai diém phan biét A, B sao cho tam giac 1AB ¢6

dién tich bang /3 , véi 11a giao diém cua hai tiém can.

Cau 2 (1,0 diém).

a*) Giai phuong trinh: sin 2x—2cos® x = 3sin X—COS X .

b*) Cho s6 phiic z thoa mén didu kién z+(2—i)z=5+i. Tinh md dun cua s phuc w=1+iz+2°,
Cau 3* (0,5 diém). Giai phuong trinh: log, (4*** +4).log, (4" +1) = 3.

X2y +3y* +x—4y+2=0

XX+ X—3=2Jx+2+Yy

Cau 5*(1,0 diém). Tinh tich phan 1 = | (x+£)ln xdlx.
X
1

Cau 4 (1,0 diém). Giai hé phuong trinh { (x,yeld).

Cau 6 (1,0 diém). Cho hinh chép S.ABCD c¢6 day ABCD la hinh chir nhat. Tam giac SAB déu va nam
trong mat phing vudng goc véi mit phing day (ABCD). Biét SD = 2a+/3 va goc tao bsi duong thing SC
va mat phang (ABCD) bing 30°. Tinh theo a thé tich khéi chop S.ABCD va khoang céch tir diém B dén
mat phang (SAC).

Cau 7 (1,0 diém). Trong mat phang vai hé toa dd Oxy, Cho hinh thang can ABCD véi hai day AD, BC.
Biét B(2; 3) va AB=BC, duong thang AC c6 phuong trinh x—y—-1=0, diém M (-2;-1) nam trén
dwong thang AD. Viét phuong trinh duong thang CD.

Cau 8* (1,0 diém). Trong khong gian véi hé toa do Oxyz, cho diém A(2;51) va mit phang
(P):6x+3y—2z+24=0. Tim toa do diém H la hinh chiéu vudng goc caa A trén mat phang (P). Viét
phuong trinh mat cau (S) c6 dién tich 784z va tiép xlc voi mat phang (P) tai H, sao cho diém A niam
trong mit cau.

Cau 9* (0,5 diém) C6 20 tam thé duoc danh sb tir 1 dén 20. Chon ngau nhién ra 5 tdm thé. Tinh xac suat
dé trong 5 tam thé duoc chon ra c6 3 tim thé mang s6 1é, 2 tam thé mang s chin trong d6 chi c6 dung
mot tAm thé mang sb chia hét cho 4.

Cau 10(1,0 diém) Cho a,b,c 1a ba sé thuc duong thoa méan diéu kién ab+bc +ca = 3. Chiing minh rang:

1 1 1 1
2 + 7 + 7 < .
l1+a“(b+c) 1+b°(c+a) 1+c°(a+b) abc
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Hoc sinh khong s dung tai ligu. Giam thj khong gidi thich gi thém.
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PAP AN PE THI THU THPT QUOC GIA NAM 2015

| Cau | Ddp dn Diém
1 | a) (1,0 diém)
(2,0d) | o Tap xac dinh D =[] \{1} : 0,25
e Sy bién thién: - Chiéu bién thién: y'=— ~<0,vxeD.
(x-1)
Ham s6 nghich bién trén ting khoang (—o0;1) va (1;— ).
- Gig¢i hanvatiemcan: lim y= lim y=1. =tiémcanngang: y=1. 0,25
X—»—0 X—>+00
limy=—0;limy=+c. =tiémcan dung: x=1.
x—1" x—1
- Bang bien thién: 0,25
X —00 1 +00
y - :
y 1 +00
\ B \ .
® Do thi: 0,25
yA
1 X
b) (1,0 diém)
Goid:y=x+m. 0,25
. , . X
Phuong trinh hoanh d¢ giao diém cua duong thang d va do thi (C) la: -1 =X+m
< x=(x-1)(x+m) (Vi x=1 khong phai Ia nghiém cta phuong trinh)
< X2 +(m=-2)x-m=0 (1)
Tac6A=m’+4>0,¥m nén duong thang d ludn cit do thi ( C) tai hai diém phan biet A, | 0.25
B vaimoi m.
0,25

Khi d6, A(X;X% +m),B(X,;X, +m), véi X, X, |2 hai nghiém cia phuong trinh (1).
Il

2

va AB:\/(xz—x1)2+(x2—x1)2 :\/2(x1+x2)2—8x1x2 :\/2(m2+4).

Taco: 1(1;1)=d(I,AB)=
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0,25
m|vm? +4 . ’
Taco: Sq :EAB.d(I ,AB) :||—. Theo gia thiét, ta co:
2 2
2
m|vm? +4
S|AB=\/§©||T=\/§C>m=i\/§.
2 a) Phuong trinh dé cho twong dwong 2sin” X —3sin X — 2+ 2sin X oS X + oS X =0 0,25
(1,0d) < (2sinx+1)(sinx+cosx—2)=0
® sin X+ cos X — 2 = 0: Phuong trinh v6 nghiém 0,25
x=-2+k2zx
o 2sinx+1=0< 6 (k)
1T
X=—+k2x
6
A . ~ , = V1 14
Vay phuong trinh da cho c6 nghiém: X:—E+k27r,X:?+ k2z (keD).
. .. [(3a-b=5 a=1 0,25
a) bit z=a+bi(a,bell). Turgia thiét ta co: = .
-a-b=1 b=-2
Do d6 z=1-2i.
Suyra w=1+iz+22 =1+i(1-2i)+(1-2i)° =-3i. Vay [w|=3. 0.25
(035»6) log, (4" +4).log, (4" +1) =3 < (2+log, (4" +1)).log, (4" +1) =3 0,25
t=1 0,25
bit t =log, (4" +1), phuong trinh tré thanh: (2+t)t =3 < (3
o t=1=l0g,(4" +1) =14 +1=2< x=0.
et=-3=l0g,(4*+1)=-3<= 4" +l=%© 4" 2—%: Phuong trinh v6 nghiém.
Véy phuong trinh da cho c6 nghiém: x=0.
4 3,3 2 0,25
X*=y +3y"+x-4y+2=0 (1 , '
(1,0d) d 4 y @ bieu kién: x>-2.
X+ X—=3=2JXx+2+y (2)
D)o +x+2=y -3y* +4y & +x+2=(y-1) +(y-1)+2.
Xéthamsd f (t)=t>+t+2 trén [-2;+o0). 025
Taco: f'(t)=3t*+1>0,Vt e[-2;+00). Suyrahamsé f (t) ddng bién trén [-2;+0).
Do d6: x=y-1.
0,25

Thay Y =X+1 va phuong trinh (2) ta duwoc: X° —3=2y/X+2+1
2(\/x+2—2)(\/x+2+2)
(\/x+2 +2)

& x*-8=2(Vx+2-2) = (x-2)(X* +2x+4)=
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2(x-2) 2
S(X=2) (X +2x+4)= —— > (X=2)| X* +2X+4————— | =0
( )( ) (\/x+2+2) ( ) <\/x+2+2)
e Xx-2=0=x=2=>y=3 0,25
2 2
¢ X 42X+ b——————— =0 X+ 2X+h=—r—— (*)
(\/x+2+2) (\/x+2+2)
2
Taco VT =x* +2x+4 = (x+1)’ +3>3VP = ——= <1 Vxe[-2;+0
( ) M+2 [ )
Do d6 phuong trinh (*) vo nghiém.
Vay hé phuong trinh da cho c6 nghiém duy nhat (X; y) = (2; 3) :
5 e e e 0,25
(1,0d) | Taco: I=I(x+1jlnxdx:jxln xdx+J‘£In xdx.
1 X 1 1 X
e 1 2 0,25
e Tinh _[xlnxdx.Dat u=Inx va dv=xdx.Suyra du==dx va v:?
X
rx, e x2 ‘et g
Do do, lenxdx_—lnx I—dx — =—+=
L1 2 2 ) 4 4
1 1 0,25
* Tinh j—lnxdx. Pit t=Inx=dt==dx.Khi x=1thi t=0, khi x=e thi t=1.
X X
e 1 2 1
Tacé:jlln xdx=jtdt=t— ==
1 X 0 2 0
2 0,25
Vay, 1=2 +3-
6 Goi H 1a trung diém cua AB. Suy ra SH L (ABCD) 0,25
1,0d
(1.0d) va SCH =30°.
Taco: ASHC = ASHD = SC =SD = 2a/3 .
Xét tam giac SHC vubng tai H ta cé:
SH = SC.sin SCH = SC.sin30° = ay/3
5" e HC = SC.cos SCH = SC.cos30° = 3a
Vi tam gidc SAB déu ma SH =a+/3 nén AB=2a.Suyra 0,25
BC =VHC? —BH? =2ay/2 . Do dé, S ,5cp = AB.BC =4a/2 .
) 1 4a°/6
Vay, Vs agcp = = Sapep-oH = .
3 3
0,25

Vi BA=2HA nén d(B,(SAC))=2d(H,(SAC))

Goi | 1a hinh chiéu cua H 1én AC va K 1a hinh chiéu cua H 1én SI. Ta c6:
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AC L HI va AC LSH nén AC J_(SHI):> AC L HK . M3, ta lai c6: HK L SI .
Do do: HK J_(SAC).

, HI  AH AHBC a6 0,25
Vi hai tam giac SIA va SBC dong dangnén — =——=HI = = V6 .
BC AC AC 3
Suyra, HK = HS.HI a\/66 .
JHS2+HIZ 11
2a+/66
Vay, d(B,(SAC))=2d(H,(SAC))=2HK =
11
7 — Vi ABCD Ia hinh thang can nén ngi tiép trong mot 0,25
(1,0d) duong tron. Ma BC =CD nén AC la duong phan
[ \ giac cua géc BAD .
i | " _— Goi B' la diém ddi xing cua B qua AC.
| ° Khidé B'e AD.
Goi H Ia hinh chiéu cia B trén AC. Toa do diém H I3
o nghi¢m cua hé phuong trinh:
X—y-1=0 X=3
y =S .Suyra H(3;2).
X+y-5=0 y=2
Vi B’ d6i xang véi B qua AC nén H 1a trung diém ctiia BB’. Do d6 B '(4;1) :
Puong thang AD di qua M va nhan MB' lam vecto chi phuong nén c6 phwong trinh 0,25
Xx—3y—-1=0.Vi A= AC " AD nén toa d¢ diém A la nghiém ciia hé phwong trinh:
X-y-1=0 x=1
J = . Do do, A(1;0).
x-3y—-1=0 y=0
Ta c6 ABCB’ 14 hinh binh hanh nén AB =B'C . Do d6, C(5;4).
Goi d la duong trung tryc cua BC, suy ra d :3x+y—-14=0. 0,25
Goi | =d N AD, suy ra I 1a trung diém cia AD. Toa do diém | 12 nghiém cua hé:
3x+y-14=0
y . Suy ra, I(E;Ej.Dodé, D[ﬁgj
x-3y-1=0 10 10 55
Viy, duong thang CD di qua C va nhan CD 1lam vecto chi phuong nén cé phuong trinh 0,25
9x+13y—-97=0. (Hoc sinh c6 thé gidgi theo cach khéc)
8 X =2+6t 0,25
(1,0d) Goi d 1a duong thing di qua A va vuodng goc v6i (P). Suyra: d:{y=5+3t
z=1-2t
Vi H Ia hinh chiéu vudng gdc cua A trén (P) nén H =d N (P).
Vi H ed nén H(2+6t;5+3t;1-2t).
0,25

Mat khac, H e (P) néntaco: 6(2+6t)+3(5+3t)-2(1-2t)+24=0=t=-1
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Do d6, H(-4;2;3).

Goi |, R lan luot 1a tAm va ban kinh mat cau. 0,25
Theo gia thiét dién tich mat ciu bang 7847, suy ra 47R* =784r = R =14.
Vi mit cau tiép x0c véi mat phang (P) tai Hnén IH L (P)=1&d.
Do d6 toa do diém I c6 dang | (2+6t;5+3t;1—2t), véi t = —1.
Theo gia thiét, toa do diém | thoa man: 0,25
$0 (P 1 |6(2+6t)+3(5+3t)—2(1-2t)+24| 1 ([t=1
AP V67 +37 +(-2)’ silt=-3 ot=1
Al <14
J(6t)° +(3t) +(-2t)° <14 —2<t<2
Do d6, 1(8;8;-1).
Vay, mat cau (S): (x—8)2 +(y—8)2 +(z +1)2 =196
9 | S6 phan tir cia khong gian mau 1a: n(Q)=Cj, =15504. 0,25
0,5 4d) Trong 20 tim thé, c¢6 10 tim thé mang sé 1é, c6 5 tim thé mang sé chin va chia hét cho 4, 5
tam thé mang sb chdn va khong chia hét cho 4.
Goi A la bién 6 can tinh x4c suat. Ta co: n(A)=Cj.Cs.C; =3000. 0,25
- n(A
Vay, x4c suat can tinh Ia: P(A): ( ): 3000 = 125.
n(Q) 15504 646
(11(())6) Ap dung BPT Cauchy cho 3 sé duong ta c6: 3=ab+bc+ca>33/(abc)*> = abc<1. 0,25
’ 0,25
Suy ra: 1+a®(b+c) > abc+a’(b+c)=a(ab+bc+ca) :Sa:; —( ).
1+a’(b+c) 3a
Tuong tyta o6 ——+—— <= (2), — <2 (3)
1+b°(c+a) 3b 1+c’(a+b) ~ 3c
Cong (1), (2) va (3) theo vé vai Vé ta co: 0,25
1 N 1 1 _( L1 1)_ab+bc+ca_ 1
1+a*(b+c) 1+b2(c+a) 1+c*(a+b) 3'c b ¢ 3abc abc
Déu “=" xay ra khi va chi khi abc =1, ab+bc+ca=3=a=b=c=1 (a,b,c>0). 0,25




