S GD&PT Quing Nam DPE THI THU PAI HQC NAM 2013
Truong THPT chuyén MON TOAN - KHOI A, A, ) ‘
Nguyén Binh Khiém Thoi gian 1am bai : 180 phut (khong ké thoi gian phat de)

I. PHAN CHUNG CHO TAT CA THIi SINH ( 7,0 diém)
Cau I (2 diém) Cho hamséy= %x“ — mx* +l (1)

1) Khao sat sy bién thién va \ 6 thi (C) ham sd khim=1

2) Xac dinh m dé dd thi ham s6 (1) ¢6 3 diém cyc tri A, B, C va dudng tron ngoai tiép tam giac ABC c6
ban kinh R = %
Cau II (2 diém)
3(1-sin2x)

SlIl2 X

x4f3+2y +2xy-33+2y =15
x(x—43+2y)+2y=4

: x+1
Cau III (1 diém) Tinh tich phan [ =
P '([1+2x+\/1+4x
Céu IV (1 diém) Cho hinh chop déu S.ABCD, canh dél‘y bﬁng a. Goi M, N lan hg:(_ft trung diém céac canh
SA va BC. Biét goc giita MN va mit phiang (ABCD) bang 60°. Tinh thé tich kh6i chép S.ABCD va
khoang cach gitta MN va BD.

1) Gidi phwong trinh: 6cot’ x—2cot x + —8sin’ (% -x)=0
2) Giai h¢ phuong trinh: {

dx

<R , A 1 3 Iy . 5 A ;) <R ,
Cau V (1 diém) Cho céc so thuc a, b, ¢ > e Tim gia tri nho nhat cia biéu thirc:

2a* +1 N 2b° +1 N 2c* +1
‘ 2b+2c+1 2c¢+2a+1 2a+2b+1 .
II. PHAN RIENG (3,0 dlem) ( Thi sinh chon mot trong hai phan sau )

1. Theo chwong trinh Chuin:
Céu VIa ( 2 diém)

1) Trong mit phing toa dd Oxy cho duong tron (C): x>+ y* +6x—2y—15=0 va diém A(3; 9). Tir A v&
cac tiép tuyén AB, AC dén duong tron (C) ; voi B, C 1a cac tiép diém. Viét phuong trinh duong tron ndi
tiép tam giac ABC.

x—1 _ y+1 _ z-1  dy: x+1 _Y_ z=3 v

2 1 -2 1
diém M( -5;—1;4). Chung t6 d; va d, cit nhau tai diém I. Viét phuong trinh dudng thing A qua M cit d;,
d> 1an luot tai A, B khac I sao cho 1A = IB.
Cau VIIa (1 diém) Tim tap hop cac diém M trong mit phang phirc biéu dién cac s6 phtc z thoa diéu kién
w+1-17

|5

2) Trong khong gian toa dd Oxyz cho hai dudng thang d;:

z=(1+2i)w + 1, trong d6 weC va -
—1

2. Theo chuong trinh Nang cao:
Céu VIb ( 2 diém)

2 2

1) Trong mit phing toa dd Oxy cho elip (E):f—8+% =1 va hai diém A(3; 4), B(6; 2). Tim diém C trén

(E) sao cho dién tich tam giac ABC nho nhét. Trong trudng hop dé tinh gid tri ctia sin> CAB + sin”> CBA.
2) Trong khong gian toa d Oxyz cho ba diém A(1; 2; 3), B(—2; 1;4) va C(1; 4; — 1). Tim diém M trén
mit phang (P): 3x + 4y — 5z — 6 = 0 sao cho Q = MA> —2MB* +3MC? dat gia tri nho nhat.

Cau VIIb (1 diém) Tinh tong S = C5,, —C2,, + Co s = Coyps +..— C210 €202




HUONG DAN CHAM MON TOAN KHOI A, A,
THI THU PAI HQC NAM 2013

Cau ‘ _____ Dipin Diém
1. PHAN CHUNG CHO TAT CA THI SINH ( 7,0 diém)
I Cau I (2 diém)
1)(1 diém) Vi m = 1 ham sb co dang y = %x“ —x +%
+ Tap xac dinh: D=R , lim y=+o0, lim y =+
x=0=> —l
+y =2 -2x;y =0 & 7y
x=t1=y=0 0,25
+BBT
X — -1 0 1 +oo
y - 0 + 0 - 0 +
h / : \ /+OO e
y \ 2
0 0
Ham dong bién trén cac khoang (-1 ; 0) va (1 ;+o0); nghich bién trén céc khoang
(— o,— 1) va (0; 1). Diém cuc dai (0 ;%), diém cuec tiéu (-1 ; 0) va (1 ;0) 0.5
+y' =6 -2;y"=0 <x= L :>y—3 Do thi co haidiémuénwl 2
> —\/5 9 < _\/5’ 9
+ Do thi:
0,25
2)(1 diém)
+y = 2x —2mx = 2x(x* —m)
+ Ham c6 3 diém cuc tri <y’ =0 c¢6 3 nghiém phédn biét < m >0 0.25
x=0 : 1 1 1 ’
=0 & — 3 diém cyc tri A(0,= ), B(x/m , =), C(= Jm , ———
y e tdm ..(2)( 22)( 22)
2 2 2 3
+cosBAC=AB +4C - BC =m3 4:>sinBAC=4”;\/E 0,25
2A4B.AC m® +4 m* +4
) 4mm 3
+BC =2RsinBAC & 2Vm =3.—— < m'~6m+4=0 0.5
m +4 ’
(m-2m +2m-2=0|"
= (m—- m +4im— =0
m=—1i\/§
0,25

So diéu kién chon dugc m=2 vam= —1 +\/§




Ciu | P4p 4n Piém
II Cau II (2 diem)
1) (1 diem) Dicu kién sinx # 0 < x # k7 .
Phuong trinh twong duong: 6cot’ x —2cot x + 3(1+cot” x)(1—sin 2x) —4(1—sin 2x) = 0
< 2cotx(3cot’ x—1)+(1—sin2x)(3cot’ x—1) =0 < (3cot’> x —1)(2cot x +1—sin 2x) =0 0.25
3ot x—1=0(1) ’
2cotx+1-sin2x =0(2)
1
(e cotx=rt—=< x= Ly 0,25
NE) 3
) ) 2 .
2)e 2(cotx+1)—(l+sm2x)=Oc>(s1nx+c0sx)( - —(smx+cosx)j=0
sin x
S sinx+cosx =0 < x= —%+k7r 0,25
Vi|l—{>2va |sinx+cosx|£\/§ = ————(sinx+cosx) =0 vo nghiém 0,25
sin x sinx T
2) (1 diém) Datt= /3+2y,/>0. Hé tré thanh
Xt+x(t*-3)-3t=15 xt+xt* =3(x+1)=15
2 2 < 2 2 (I)
x —xt+t -3=4 X+t —xt=17 0,25
PatS=x+t;P=xt; S*>4P .Hé () trd thanh
SP-35=15 P=1(S2—7) P=l(52—7) S=5
S _3p_r & 3 3 & Pt 0,25
el S*—165S-45=0|(S=5)(S*+55+9)=0 -
C|x+t=5 x=3,t=2 . 1 .
Ta co = Voit=2=y=—,voit=3=y=3 0,25
xt=6 x=2,t=3 2
Vay h¢ da cho c6 2 nghiém (x, y) 1a (3, l)va‘l (2,3) 0.5
: ‘ x+1 —
Cau III (1 diém) 1 = j dx
I 01+2x+ 1+4x
2_
+Patt= \/1+4x:>x=t 1:>dx=5tdt Voix=0=t=1;voix=2=t=3
j (0 +3) ljt ,, 61+2 __I 4, 0,25
! 1 +2t+l 44 £ +2t+1 Tl (t+1)? 0,25
3
L=y +61n|t+1|+i =1(61n2—1)
4 2 t+1 4 05
9 1 2
Cau IV (1 diém) S
v + Goi O = ACBD thi SO L (ABCD). Goi E trung diém AO thi ME//SO
= ME L (ABCD)= MNE = 60"1a goc giita MN va mp(ABCD)
2
Ta cé EN® = CE* + CN* —2CE.CN.cos 45" =5% —EN= “*P
0,25
_ 0_ a30 _ _ a30 1, a~/30
ME = EN.tan60" = 2 0= T’VS‘ABCD_ECZ' 2 0,25




Pap an

Pieém

Via

+ Goi K trung diém CD thi

KN//BD = BD//(MKN)

= d(BD,MN) = d(O,(MKN))

+ Goi L = ACNKN, ta co

KN L (SAC)= (MNK) L (SAC)

+ Ha OH LML , He ML thi

OH L (MKN). Tam giac vuong MEL va
OHL dong dang

H .
+ suyra O—z£:>0H= ME.OL
ME ML ML

Taco OL =2 ML= ME2+EL2=@:> OH=£\/E=d(BD,MN)
4 4 2V38
Céu V (1 diém)
_ 4a* +2 N 4p* +2 N 4c* +2
2b+2c+1 2c+2a+1 2a+2b+1
4a’ +2 S 4a+1

2b+2c+1 2b+2c+1
da+1 4b+1 4c +1

+ +
2b+2¢c+1 2c¢+2a+1 2a+2b+1

Taco:4a’ +1>4a=

,dau dang thirc xay ra KCK a = %

Suy ra 2P>

< 2P2(4a+4b+4c+3) ! + ! + ! -6
2b+2c+1 2¢+2a+1 2a+2b+1

Theo BDT Bunhiacopxki (4a +4b+4c+3) SR S— >9
2b+2c+1 2c+2a+1 2a+2b+1
Suyra2P23©P2%. Dau dang thirc xay ra khi va chikhia=b=c= %

Vay MinP = %

II. PHAN RIENG (3,0 diém) ( Thi sinh chon mgt trong hai phﬁn sau )

1. Theo chwong trinh Chuén:

Céu VIa ( 2 diém) |
5 1)(1 diém)

(C)cotam I(—3; 1), ban kinh R =5. taco Al =10

A H Ta c6 cos AIB = % = AIB =60’ = ABC = 60°

— tam giac ABC déu. Goi H= AINBC

2 uun uum
c =8 _3 pods 1H=£1A:>H(—i-°>)2
i“ 2 4 2

Suy ra tAm dudng tron noi tiép tam giac ABC tring véi trong tim G ciia tam giac ABC

umr ) umr o 5
Taco AG = EAH = G(0; 5). Ban kinh duong tron ngi tiép lar = GH = 5

Suy ra phuong trinh dudng tron ndi tiép tam giac ABC 1a: x* +(y—35)* = %

0,25

0,25

0,25

0,25

0,25

0,25

0,25

0,5

0,25




Ciu Pip 4n Piém
2)(1 diém) 7 ,
+d; cdt d, tai diém I khi va chi khi h¢ sau c6 nghi€ém duy nhat
x—1 y+1 z-1 y=1
2 2 1 _ . . e o
<qy=-1.Vayd,catd taidi€émI (1; — 1; 1). 0.25
x+l_y z-3 _1 ’
21 2 °°
+d; c6 VICP u=(2;2;1),d2¢c6 VICP v=(-2;1;2)suyra[u,v]=(3; —6;0).
Taco IM =(—-6;0;3)=[u,v].IM =0=M emp(d;;dz)
+ Lay E(3; 1; 2)ed; vatim Fed, sao cho IE =1IF. Ta co F(—-1-2¢#1;3+2t) 0,25
=
IE=1F @IE2=IF2©9=(2+2t)2+(t+1)2+(2t+2)2©9=9(t+1)2@{
=F(-1,0;3)vaF’3; -2;-1) 0,25
L . . x+5 y+1 y-4
+ Bt A qua M nhan EF=(—4;—1;1)1am VTCP c6 pt : 2 = 1= "
x=-5
+DtAquaMnhanEF' (0;-3;-3)lam VICP co pt :q y =—1-3¢ 0,25
z=4-3% | ==
Céu VIIa (1 diém) Goiz=x + iy
Vila [z=(1+2)w+1 ©ow=—— suyra
1+2i
W+1_l:(x—l)+yz+l_l.:(x—l)+yz+(l—z)(l+2z) _ (x+2)+(y+ 1Dy 0,25
1+2i 1+2i 1+2i
w+l—i (x+2)+(y+Di  (x+2)+(y+1)i 0,25
2—i 1+20)(2-1Q) 4+3i
1-i 2 )i
WL 5 e[GO B i) (i =B 4430 025
2-i | 4+3i |
S (x+2)2+(y+1)* =125
Vay tap hop diém la duong tron tam I( — 2; — 1), ban kinh R = 5+/5 0,25
2. Theo chuong trinh Nang cao:
Cau VIb ( 2 di€ém) T
VIb .2 . . 2 .
1)(1 diém) Phuong trmh duong thing AB : 2x +3y—- 18 =0va AB = J13
yo |2x, +3y,—18|
C(Xo; c(E)oX =1,d(C; AB)= ——F——
(0 YO) ( ) 18 8 ( ) \/E
1 2x,+3y,—18
S=S,. =~ ABd(C;AB) = P +37,-18) 0,25
2 2
+ BDT Bunhiacopxki : (2x, +33,)" = \/_ ﬁ’_ 632 _( N )144=144
= —12<2x,+3y,<12= -30<2x, +3y,-18<—6 :>|2x0+3y0—18|26 = S$>3, 0,25
s Yo _ o x, =3
dau dang thirc xay ra khi va chi khi {36 24 @{ ‘ 5
2x,+3y,-18=—6 0~
0,25

Vay Min S = 3 khi va chi khi C(3; 2)




Ciu Dip an Piém
[Biu 18 o R R
+Tacdo CA=(0;2),CB=(3;0) = CA.CB =0 = Tam giac ABC vudng tai C.
Suyra : sin’ CAB +sin” CBA =1 0.25
L L uw uw uu 1 ur 1 uum Ul uuar ’
2)(1 diém) Tim diém I sao cho /I4—-2IB+3IC =0 < Ol = E(OA -20B+30C) |77
Suyral(4;6;,—4).VéiMe (P) ta co 0,25
Q= MA* —2MB* +3MC*= (MI + IA) —~ 2(M1 + IB) + 3(MI + IC)
= 2MI* + 14> - 2IB* +3IC* + 2MI(IA _2IB+ 3IC) =2MI* + IA* —2IB* +3IC?

Do 4> —2IB* +3IC* khong dbi nén Q nho nhét khi va chi khi MI nho nhat

<M la hinh chiéu vuong géc cia I 1én mat phang (P) 0,25
+ Puong thang d qua I vudng goc véi (P) nhan n, =(3;4;-5) lam VTCP nén co6

x=4+3t
phuong trinh tham s {y = 6+4¢ . 0,25
z=—-4-5¢t

+Toa do giao diém M cua d va (P) tmg tham s6 t 1a nghiém phuong trinh:

34+3t) +4(6+4t)-5(-4-51)-6=0=50+50t=0 <t=-1

Vay M(1; 2; 1) 0.5

VIIb Céu VIIb (1 diém) ’

Taco (1+i)°7 = Cyyyy + Cogpsi + Coppi” + Cagai® + oot Cograi "2+ Cop3i 0.25
Vi =1,i"" =i,i*"""? =-1,i*"" =—i va2013=4.503 + 1. Suy ra

(1+l)2013 (Cgon C22013 +C;013 C26013 *e +C2281132) (C;on _Cgon + C25013 _---+C22(())1133)i(1) 0.25
Vi (1+i)* =2i nén (1+i)*°" = (1+1)""" = (=2*)’2 (1 +i) =-2"°(1+i) (2) 0:25

| \ 0 2 4 6 2010 2012 ~1006
Tu (1) va (2) suy ra Cyy 3 = Chpp3 + G5 = Copps +0. = Gy + G5 = —2

0,25




