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TRUONG PHSP HA NOI PE THI THU PAI HQC LAN V NAM 2013

TRUONG THPT CHUYEN — DHSP Mbén thi: TOAN
Thoi gian lam bai: 180 phut, khong ké thoi gian giao dé

Cau 1. (2,0 diem)
Cho ham s6 y = x* +3x” + 1 ,
1. Khao sat su bién thién va vé do6 thi (C) cua ham s0. , ,
2. buong thang A di qua diém A(— 1; 3) va c6 hé s0 goe k. Tim cdc gid tri cia k d€ duong thang A cat
(Q tai 3 di€ém phan biét 4, D E. Goid,, c\iz lan Iugt 1a cac tiép tuyen cua (C) tai D va E. Chung minh
rang cac khoang cach tur 4 dén d, va d; bang nhau.
Cau 2. ( 1,0 diem )
in 3
Giai phuong trinh: % = cot?x
X cos 3x+2cosx
Cau 3. (1,0 diém )
3 -2=0
Giai hé phuong trinh: { x3 +xy .
y>+3xy+3=0

Cau 4. ( 1,0 diém )
T 3 /cosx —cos 3
Tim tich phan: 1= [ N 2 N dx.

cosSx
Cau 5. (1,0 diém) Tt dién ABCD ¢6 AB = AC = AD = a, BAC = 120°; BAD= 60" va BCD la tam giéc
vuong tai D. Tinh thé tich khoi tir dién ABCD va khoang cach gitra hai duong thang 4D, BC.
Cau 6. ( 1,0 diém )

25
Cho céc s6 thuc duong x, y thay d6i thoa man: x + 2y = 1. Chitng minh rang - + -

y 1+48xy

Cau7. (IOdlem)
Trong mat phang toa do Oxy, cho hinh vuéng ABCD v6i A(0; 0) va M(10; 5) la trung diém ciia canh BC.
Hay viét phuong trinh dang tdng quat cac canh cua hinh vuéng ABCD.

Céau 8. ( 1,0 diém)

N ) . . . x—=5 y—2 z+2

Trong khong gian Oxyz, cho A(1; 1; 2), mp(P): x + y + z—2 =0 va duong thang A : = -
Tim toa d6 diém M thudc (P) sao cho dudng thing AM vudng goc véi dudng A va khoang cach tir M dén
A bang 3v/2.

Cau 9. (1,0 diém) Tim s6 phirc z thoa man dong thoi hai diéu kién sau:
1.|z—2f + |z + 2] =26.

2.86 |z~ (i + il)| 16n nhét.
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Cau DAP AN
1. (1,0 diém). Hoc sinh tu gidi. 1,00
2. (1,0 diem) Chirng minh. ...
Puong thing A : y=k(x + 1)+ 3 cat (C) tai 3 diém phan biét & pt sau ¢ 3 nghiém phén biét :
X +3x"+1l=kx+D)+3eox+DHE"+2x-k-2)=0.
P13+ 1=kEx+ D+3e x+ DE+2x-k-2)=0
Dé pt trén c6 3 nghiém phan biét thi pt x> +2x—k—-2=0 (*) c6 2 nghiém phan biét khac —1 0,50
AN=1+k+2>0
© k>-3.
I {1 —2—-k—2+#0 3
2 dié”m) Goi D(xp; yp) , E(xg; yg) khi d6 xp, xg la nghi€ém cta (*). Theo hé thirc Viet ta cd xp+ xg =— 2.
Heé sé gdc cla cac tiép tuyén taiDvaEla k, =y (xp) = 3x3 + 6xp , ko =y’ (Xg) = 3x3 + 6xg .
Do xp, xg la nghiém cua (*) nén 3x]2) +6xp=3(k+2)= 3x,25 + 6XE . 0.50
Suy ra céc tiép tuyén tai D va E ctia (C) ¢6 cung hé s6 gbc. Mit khdc xp+ xp =—2 = 2x, va 3 diém 4, D, E thing
hang nén A4 1a trung diém cua DE. Suy ra d(4, d,) = d(4, d») (dpcm)
1. ( 1,0 diém) . Gidi phirong trinh ...
Dicu kién : sinx # 0, cos3x + 2cosx # 0.
3sinx — 4sin3x ) Smizx - N 3(1 + cot?x) —4 ) 0,50
Pt ®——F————=cotx & —S——=cot'x & =cot’x
4cos3x — cosx cos°x _ cosx 4cot3x — cotx(1+ cot?x)
sin3x  sin3x
1 3cot?x — 1 1
(1 diem) T otk & ——=cot’x & cot’x=1
3cot3x — cotx cotx
S cotx =1 © x= % +kn, k €Z. Kiém tra diéu kién ta théiy thoa man. 0,50
Vay nghiém cta phuong trinh la x = % +kn,k €Z.
1. (1,0 diém) . Gidi hé phuong trinh .................
3 2 _x3 3
Tupt x> +xy-2= 05uyrax¢0vay— , thay vao pt tha hai ta dugc ( = ) +32-x)+3=0
m Dit t=x’ # 0, phuong trinh trén trd thanh t3—3t2+3t—8:0 e (t-1)=7 e t=1+3¥7 1,00
(1 diém)
3
1- V7
Turdotacod: x=v1+ V7 va y=3 V7
[1+%/7
(1,0 diém). Tinh tich phan ..................
Tacé I= 3 [cosx— cos3x _ —1.dx YtanZx dx
0 cos*x cos3x 0 cos*x 4/ cos?x cos*x
bat t=tanx = dt= dx (1 0,50
cos?
4 V6i x=0thi t=0; x=— thi t=1.
(1 diém) 4
1 242 2,2
Tacéd 4X:(1+tanx) =(1+t)
_ 1 232:1E+1§ :§51+i£1:§+i:£
Suyra I=[ (1 +t)Vedt= [ G.di+ [ Gdt=C5 0T o Tt m 050

48

Vay = — e




V,;
(1 diém)

(1,0 diém). Tinh thé tich va khoan SV N .V NMATH COM

Trong AABC cantai 4 ké AH L BC = AABH vuong tai H c6 AB = a, D
— 3
BAH = 60° = AH = % va HB=HC=HD = %_ (vi ABCD vuéng).

C.oprg2 ,_a? 3’ 5 o,
Tacod: HA+ HD 4+ 7 a“=AD

= AH 1L HD do @6 AH L(BCD). AABD cén c¢6 BAD = 60° nén

AABD déu = BD =ava DC=vVBC? — BD? = a\/2.

2 3
.\/Za =22 (dvtt).
2 12

n 1 1
Vay, Vugep = EAH Spep = g

N |

0,50

Ta sé tao ra mat phing chira AD song song v6i BC.

Qua 4 ké duong thang d song song v6i BC. Trong mp(BCD) ké DE 1 BC, trong mp(4ABC) qua E ké dudng
thing song song v6i AH cit d tai M, khi d6 BC//(ADM) va BCL (DEM).

Trong ADEM ké EFL DM thi d6 dai EF bang khoang cach giira hai dudng thang AD va BC.

Do AH L(BCD) nén (BCD) L (ABC) = DE 1 (ABC) = DE 1 ME.

1 1 1
T ADEM vudng tai E cd EF 1a duc tach — = —— + —— (%)
rong vudng tai £ cd a duong cao, ta cé r2 zpz | Em? (*)
DB.DC_a«/s

BC 3

Taco EM=AH= %’ Sgcp = BC.DE = DB.DC = DE =

N o1 3 4 11 av22
Dodotr (*)tacO —5=——7+—=—— = EF= .
EF2 2a?2 a? 2a? 11

av22
11

Viy khoang cach giira hai dwong thing 4D va BC bang

0,50

Vi
(1 diém)

1. (1,0 diém). Chitng minh rang ..................

. 1
Tugiathietx,y>0vax+2y=1=>x=1-2y va 0<y<5.
1 2 25
+2>
1-2y y  1+48y?(1-2y)

Bét déng thirc tro thanh :
& (2-3y)[1 +48y%(1 —2y)]>25y(1 —2y) & (2-3y)(1 +48y*—96y°) —25y(1 —2y)>0

© 2-28y+ 146y° - 336y° +288y* >0 & 144y* — 168y’ + 73y" — 14y + 1 >0
& (12y* -7y +1)*>0 . (dpcm).

1,00

vi
(1 diém)

(1,0 diém). Viét phwong trinh cdc canh ... ...

Goi d6 dai canh hinh vuéng 1a 2a, khi 46 AM* = AB* + BM* = 52>, ma AM* = 125 = a=5.

MB? _— =
KéBH L AM = MH = A V5. Goi H(x; y), do MH va MA cing huéng va D C

MH 1 ., —
_:E = SMH:MA(:){

5(x—10) = —10 H:{x=8
MA

5(y—5)=-5 y=4 H M
Diém B 1a giao ctia duong thing qua H vudng goc v6i AM va dudng tron

duong kinh AM. A B

0,50

Ta c6 AM(10; 5).
Phuong trinh dudng thing BH : 2x +y —20=0

5 125
Phuong trinh dudng tron duong kinh AM : (x — 5)* + (y — 5)2 -

35 125 =
Goi B(1:20-20 = (-5 + (2~ 27 === & £ 161+60=0 & [‘;_20

Véit=10. Tacd B(10; 0) = C(10; 10). Khi d6 phuong trinh cac canh cta hinh vuéng ABCD 1a :
AB:y=0, BC:x=10,CD:y=10vaAD :x=0.
Vi t=6. Tacd B(6; 8) = C(14; 2) . Khi d6 phuong trinh cac canh cua hinh vuéng ABCD 1a :
AB :4x-3y=0,BC:3x+4y—-50=0,CD :4x—-3y—-50=0,4D : 3x + 4y =0.

0,50




Duong thang AM thuoc mat phing (Q) vudng goc véi A. Phuong trinh (Q) : x+y—-2z=0.
Giao diém cta (Q)voiAla diém H(2; -1; 1). Giao tuyén d cua (P) va (Q) c6 véc to chi phuong u, cung

0,50
phuong véi vée to [z, gl = (|1 _IL|E T[T ) =220 choniig =1 -1: 0),
1 —1l"l=1 1”11 1
VIl
(I diém) . x=t A
biém N(0; 1; 1) € d, suy ra phuong trinh ciad : {y =1—t = M(t; 1-t; 1). ‘
z=1
2 2 d )\A 0,50
Taco dMA) =MH =3v2 & (2-t’+@2-t’=18 e t=5hoic t=—1. H
Vay c6 hai diém théa man bai toén : M(5;—4; 1) va My(—1; 2; 1). Q M :
(1,0 diém). Tim s6 phitc .....................
Giasuz=x+yi; x,y€ER.
Tacolz—2F+[z+2f =26 (x -2 +y +(x+2)*+y*=26 & x*+y*=9. Suy ra tap hop céc diém biéu
dién s6 phirc z thoa man diéu kién 1. 1a dwong tron (S) tim 1a gdc toa dd O, ban kinh R = 3. 0,50
, 3\F 3\F 37\
Ta co |z )| \/( ) +(y—7).
! vz vz
(1 diém) | vi (%) + (%) ~9 nén diém K(Sz—ﬁ : ﬁ) thudc dudng tron (S).
2 )2
Goi M(x; y) la diém thudc (S), khi d6 | - )| \/( ) + (y—T) =MK. 0,50
3\/— _3V2
Suy ra |z (— + —z)| 16n nhit & MK 16n nhit & MK la dudng kinh cta (S) & M (7 )
Vay z= 7&5 7@ i
2 2




