SO GIAO DUC PAO TAO PE THI THU - KY THI THPT QUOC GIA NAM 2015
Mén: TOAN
Thai gian lam bai: 180 phit

Ciu 1. (2,0 diém) Cho ham s6 y = z* - 62" + 9z + 1.
a) Khao sat sy bién thién va v& d6 thj (C) cia ham s6 da cho.
b) Viét phuong trinh tiép tuyén cua dé thi (C) tai diém thuje d6 thi (C) c6 tung do la
nghi¢m phuong trinh 2.f'(z) = z.f"(z) -6 = 0.
Ciu 2. (1,0 diém)
a) Giai phuong trinh: sinz - V3cosz+2=4cos’z.
b) Cho s6 phirc z thoa man hé thirc: z — (1 + )7 = (1 -2i)*. Tim phan do cua s6 phirc 2.
Ciu 3. (0,5 diém) Giai phuong trinh: log,(z—-1) = 1+log,(z +2)
Ciu 4. (1,0 diém) Giai bt phuong trinh: VAz +1 + 6z +4 > 22° 22 + 3

X

Cau 5. (1,0 diém) Tinh tich phin sau: 1 = [¢*(1+ z.c™.cos 2z)dz

Céu 6. (1,0 diém) Cho hinh chép S.ABC ¢6 diy ABC 1a tam gidc vuong tai B, BAC = 60",
ban kinh dudng tron ni tiép tam giac bing %(\/.; ~1)a, SA =aVv3 va SA vudng goc vai mit
phing (ABC). Tinh thé tich khéi chép S.ABC va khoang cach gitra hai dudng thing chéo nhau
SB va AC theo a.

Ciu 7. (1,0 diém) Trong mjt phing véi hé toa 4o Oxy, cho tam gidgc ABC ¢6 A(l; 5), duong
phén gidc trong cua goc A ¢6 phuong trinh z -1 = 0, tim dudng tron ngoai tiép tam gidgc ABC

la 1(-%: 0] va diém M(10; 2) thude duong thing BC . Tim toa 4% dinh B va C.

Ciu 8. (1,0 diém) Trong khong gian véi h¢ toa 4o Ozyz, cho dudmg thing d va mit phing (P)

lin lugt ¢6 phuong trinh la Il-l =% 2:1

dudng thing d véi mit phing (P), diém A thujc duong thing d c6 cao dd am sao cho

Lx-y+22-1=0. Goi M la giao diém cua

AM = \ﬁ Viét phuong trinh mit ciu (S) ¢6 tam A va tiép xiic véi mat phing (P).

Ciau 9. (0,5 diém) Mt 16p hoc ¢6 8 hoc sinh nam va 12 hoc sinh nir. Thi‘ay gido chu nhi¢m chon
ngau nhién 10 hoc sinh dé tham gia 16p tip huin ky ning song. Tinh xac suit dé 10 hoc sinh dugce
chon ¢6 it nhét 2 hoc sinh nam.

Cau 10. (1,0 diém) Cho a, b, ¢ 13 3 s6 thye duong théoa man o’ +b° +¢* = 1, tim gid trj nho nhét

cua biéu thic P = ! — + ! T = T
a'+a’b b +a’d’ (1+¢)
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| DIEM

Ciu 1
(2,0 diém)

a) (1,0 diém)

Tép xéc dinh: D =R

oy 1 = | = 400
Gi01 han: xl-'.'!ly 0y xl.'.'ﬂ.y

0,25

.Sy bién thién
-Chiéu bién thién: ¥’ = f'(x)=3x" =12x+9

Y =03 -12x+9=0x=1 poze ¥=3
Vi x=1=>y=5§, x=3= y=1

| Suy ra ham s6 dong bién trén mdi khoang (~%,1) va (3,+%) ; ham s6 nghich bién

trén khoang (1,3) .
-Cuec tri: Ham s6 ¢6 diém cuc tiéu x=3va ¥ =1; diém cuc dai x=1va Y =5

0,25

.Bang bién thién
X -0

§

y - 0 - 0 -

B | T P e o)

Pothi
Diém dic biét: x=0=>y=1, x=4=>y=35

0,25

b) (1,0 diém)

21 (x)=x"(x)-6=02(3x" = 12x+9)-x(6x-12)-6=0=>x=1

0,25

Léy diém M(a;1)€(C) taco:
a’'-6a’ +9a=0&a=0 hoac a=3
vay M(0;1) hoae M(3:1)

0,25

Goi duong thing A1 1a tiép tuyén cua (C) tai MO =4, 1y =9x+1

0,25

Goi duong thingA: 1a tiép tuyén cta (C) tai M) =4,y =1

0,25




Ciu2
(1,0 diém)

a) (0,5 diém)

Phuong trinh dd cho tuong duong
sinx—+/3 cosx = 2(2cos® x—1) < sin x—+/3 cos x = 2¢os 2x

B3 - o 0,25
= Tcosx-ismx ==C0s2Xx & cos(x+g) =cos(mt - 2x)
St k2n n keZ
X=—+— x=—+k2n
18 3  hodc 6 véi
5n  k2n n kez | 025
2 2 T o e x=—+k2n .
Vay phuong trinh da cho ¢6 nghiém la 18 3 hodc 6 voi
b) (0,5 diém)
Xét z=a+bi vgi a,beR theo dé bai ta co:
a+bi—(1+i)a-bi)=(1-2i)} < -b+(2b-a)i=-3-4i 0,25
-b=-3 e 10
Nén|26-a=-4" |b=3 0.25
Viy z=10+3i,suy ra s6 phirc © ¢6 phén o bing 3
Cau3 | Dicukién xdc dinh: x> 1
(0,5 diém) | Vi diéu kién trén, phuong trinh da cho tuong duong
log,(x=1)= l+-;—log,(x+2) < 2log,(x=1)=2+log,(x+2) 0.3
& log,(x—1)* =log, 4(x+2)
o (x=1) =d(x+2) & ¥ —6x-7=0
< x=-1hogc x=7 0,25
So sanh diéu kién, phuong trinh da cho ¢6 nghiém x =7
Ciud 3 §)
(1.0 diém) | piu kién xac dinh:”~ ~ 4
Vi diéu kién trén, bat phuong trinh da cho tuong duong 0,25
Vax+1-(x+1)+V6x+4 —(x+2)22(x* -2x)
2x-x* 2x-x*
+ 22(x*-2x
Vax+1+x+1 J6x+4+x+2 ( ) 0,25
1 1
o (P -2x)02+ + <0 x*-2x<0
( X Jax+14+x+1 J§x+4+'x+2) 0,25
&0<x 5‘2 '
So sanh diéu kién, bat phuong trinh da cho ¢é nghiém la 0 < x<2 0,25
Ciu$ Ta cé:
(1,0 diém) : x
I= Ie”dx+ jx.cos 2xdx 0,25
0 0
0,25




k=ix.c052xdx

Tinh 0 .
PDat u=x=du=dx

1 0,25
dv=c052xdx:>v=asin2x
k=2sin2x -—lism2xdx=—cos2x|02 =—=
0 2 0
1 1 &
I=h+k==( -1)-=="-1
Viy (&=l 2 0,25
Ciu 6
(1,0 diém)
; 0,25
AB=x=>BC=xtan60’=x3 ,~__4B _,
Pat va cos60°
1 V3
Sysc =—AB.BC =x* —
Taco: M 2 2
S = pr=%(AB+BC+AC)(\/§-—I)a=%(3+ﬁ)(\/i-l)ax
va
=>X=a
Vay AB=a,BC =a\3,4C=2a
Goi V' la the tich khoi chop S.4BC
velsus.. =Lsaapc=2 023
3TTTM T T 2 (dvty)
V& Bx song song AC va lay diém D € Bx sao cho ACBD la hinh binh hanh
= AC//(SBD) chira SB = d(SB, AC) = d(A,SBD))
Vé AK L BD tai K , taco:
BD L AK va BD LS4 (do SA.L(ABC)): BDJ.(SAK) 0,25
Vé AH L SK tai H,taco:
AH L SK va AH 1 BD ( do BD 1 (SAK))=> AH 1 (SBD)
Sop =LAk aC=L 4B BC = K - ABEC _a¥3
Ta c6: 2 2 AC 2
ASAK A
i (i ol AR _aVi5
vudng tai ¢ JSA*+AK* S 0,25

d(SB, AC) = AH = “‘éﬁ




Ciu7
(1,0 diém)

AABC 3. 5J5

Pudng tron (C) ngoai tiép c6tim 2 bankinh )

=(0): (x+—) 15 'is

0,25

IM-/C v .

Ix=l (M
35,028 @
xans|FD T

2 4
Thé (1) vao (2) duge ¥ =%5

0,25

Puong phan gidc trong goc A cit duong tron (C) tai A va D(l -5)
M(10,2) ot (___5)

Dudng thing BC qua ¢0 vécto phap tuyén

= BC:(x=10)-2(y-2)=0=>BC:x-2y-6=0

0,25

(x—2y-6=0 (3)
3 2 128 (D
- + = e—

xethe |52 Y=

Tir (3)= X=2y+6 thé vao (4) duoc
Y +6y+5=0 y=-1 phogc ¥="5

vay B(-4.-5) va C(4.-1)

0,25

Ciu8
(1,0 diém)

2=ty s+l O
T (2)
Xét hé

x=-y+2z=-1=0
(D=2>x=t+1, y=1, z=t-1
Thé vao (2) duge =1
vay M(2;1,0)

0,25

Diém 4 thuje dudng thing d ¢6 cao do am= A(a+laia-1) ygi a<l
=AM =(1-a;1-a,1-a)

AM =3 & \B3(1-a) =3 = a=0 pogc 92 (loai)

vay A(10;-1)

0,25

Mt cau (S) tm A tiép xuc mat phang (P) c6 ban kinh
R=d(A,(P)=—=

J6

0,25

2
. )P +y +(+) ==
il i (8 b kg ) 2 TS

0,25

Ciu 9
(0,5 diem)

$é cach chon 10 hoe sinh tay ¥ 1a Cx
$6 cich chon 10 hoc sinh nir la Ciz
S6 cach chon 10 hoc sinh ¢ ding 1 hoc sinh nam la C,'C,’z

0,25




Suy ra s6 cach chon 10 hoc sinh ¢4 it nhét 2 hoc sinh nam 1a C;g = Cn‘f = C;C?z

Cy=Ciy ~GCy

. 0,25
Viy xéc suat chon 10 hoc sinh c6 it nhét 2 hoc sinh nam la Cx
Cau10 | Tir diéu kién ta c6 @.b,¢ €(0,1)
(1,0 diém) | Theo bét déng thirc Cauchy, ta co:
1 s 1 4 _ 4 _ 4
a*+a*b® b +a’h?  at +2a°0* +b' (@ +b6)  (1-¢F) 025
P> 42 - 32 :
Néen  (I-¢’)" (I+¢)
. F@e 422+ 32J ce(0,1)
Xét ham s6 (1-¢)" (+c) vei
. ceia\S 3. 2 ca]
5 P 16:; N 9% 4=16'c(1+c)36(1 f) e 6e 17c3 +l9c4 6
: (I-¢*) (I+¢) (I-¢c)y'(I+c¢) (I-¢)’(1+¢)
_16(20—1)(3c2—7c+6)
(1-¢)’(1+¢)* 0,25
1
"(©)=0c=—
Ta c6: AL d 2 G5
1. 448 >
e uer ol pooes J@©)2f()=—
Lép bang bién thién suy ra 2 27
448 V6 1
g S Pa=b=—,c== 0,25
Vay Min(P) 27 4 2 e

HET




