SO GD&PT VINH PHUC KY THI KSCL PAl HQC NAM HQC 2012-2013 LAN 3
TRUONG THPT CHUYEN PE THI MON: TOAN - KHOI B, D

Thoi gian lam bai: 180 phiit, khéng ké thoi gian giao dé

PHAN CHUNG CHO TAT CA THI SINH (7,0 diém)

Cau 1 (2,0 diém) Cho ham s6 y = x> —(m+2)x? (1), trong d6 M 14 tham s6 thyc.

a) Khao sat sy bién thién va v& db thi ciia ham s6 (1) khi m=1.

b) Tim tit ca cac gia trj thuc cia M sao cho dd thi ham s (1) cit dudng thang y =-2m? tai ba diém phan biét A B,C thoa

man diéu kién AB® + BC? +CA? =18.

Ciu 2 (1,0 diém) Giai phuong trinh: 4sin (x+%j _\/§ =tanx.

Cau 3 (1,0 diém) Giai h¢ phuong trinh | VX+2+3/y+6=4 (xyeR)
J2x+y-3-36—y =Vx+1-Yx+2

72'2

Cau 4 (1,0 diém) Tinh tich phan | — f 2 2¢0s 2/xdx

0

Cau 5 (1,0 diém) Cho hinh chop S.ABC thoa man didu kien SA=SB =SC =a, SAB=60°,SBC =120°, SCA=90°. Tinh
thé tich khdi chop S.ABC va goc giita hai duong thang SB va AC.

Ciu 6 (1,0 diém) Giai phuong trinh /X +2 +3x—1+4/3x—5 =2¥3x+26 (xe R)

. PHAN RIENG (3,0 diém) Thi sinh chi dwgc lam mgt trong hai phan (phan A hodgc phan B)

A. Theo chwong trinh Chuin

Céu 7.a (1,0 diém) Trong mat phang véi hé toa do Oxy, cho tam gidc ABC c6 toa do tryc tim H (2; 2) va tim duong tron
ngoai tiép | (1;2). Tim toa dd c4c dinh A, B, C; biét rang trung diém ciia canh BC c6 toa dd 1a (1;1) va hoanh do ciia B am.
Céau 8.a (1,0 diém) Trong khong gian véi hé truc toa dd OXyz , cho cac dudng thiang

X=2 y-1 z-1 A X=2 y+3 z-1

A A,
Y1 2 277% 2 1 4

vadiem M (2,-11).

Viét phuong trinh dwong thang di qua M va cat A;, A, lan lugt tai A, B sao cho MA=MB.

Cau 9.a (1,0 didm) Tim hé s6 cia X*° trong khai trién nhij thire Niuton ctia (—3 + ij , trong d6 N 1a s6 nguyén duong thoa
X

man Cznrﬁl + Can:fl t..+ CZZ:+1 =2 -1.
B. Theo chwong trinh Nang cao

Ciu 7.b (1,0 diém) Trong khong gian voi hé toa d6 Oxy, cho tam giac ABC c¢6 B(4; 3), C (l, 4). Goi H, B’, C’ lan luot 1a

truc tam, chan dudng cao ké tir B, chan duong cao ké tir C cia tam giac ABC. Trung diém cua doan thang AH nam trén duong
thang c6 phuong trinh X —Yy =0. Tim toa d¢ dinh A, biét duong thing qua B> va C’ ¢6 phuong trinh 14 X+2y—7=0 va
hoanh d6 cia A nho hon 2.

Ciu 8.b (1,0 diém) Trong khong gian véi hé truc toa @ OXyz , cho hai duong thang A,, A, c6 phuong trinh:

A :x—2=y—1=z—1’A :x+2=y—3=z+1.

1 4 271 1 A

Viét phuong trinh mat cAu c6 ban kinh nho nhét va tiép xac véi hai duong thang A, A, ?

Céu 9.b (1,0 diém) Chon ngau nhién mot sb tu nhién ¢ 3 chit s6. Tinh xac suit dé s6 duoc chon 1a mot sb ¢6 téng cac chir s6
chia hét cho 9?
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PAP AN THANG DPIEM KSCL PAI HQOC LAN 3

Cau N¢i dung trinh bay Piém
12d) | 1l.a (1,0 diém)
Khi m=1 ham sé c6 dang y = x> —3x°.
+) Tap xacdinh D=R
+) Sy bién thién: 0.25
- Chidu bién thién: y'=3%x*—-6X; y'=0<x=0, x=2
Ham sb dong bién trén (—oo; 0) , (2; +oo) ; ham s nghich bién trén (0; 2) )
- Cuyc tri: ham s6 dat cyc dai tai X =0, Y, =0, ham s dat cyc tiéu tai X=2, Y., =—4. 0.5
- Gisihan lim y=—o0, lim y=+w0. '
X—>—0 X—>+00
- Bang bién thién 0,25
+) Db thi 0,25
2.b (1,0 diém)
Phuong trinh hoanh do giao diém cua d6 thi ham sb (1) va duong thang y = —2m? 1a
x° —(m+2)x* =-2m?(1)
3 2 2 0,25
<X —(M+2)x*+2m* =0
, X=m
& (x=m)(¥ —2x-2m)=0<| |
x> —2x—-2m=0(2)
Pé duong thang y =—2m? cit d6 thi ham s6 (1) tai 3 diém phan biét khi va chi khi phuong trinh (2) c¢6 2 0.25
| A'=1+2m>0  |m>-T
nghiém phén biét khic 1 &4 4 0 = 2
m —am= m=0,m=4
Giasir A(m;—2m?),B(x;—2m*),C(X,;—2m), trong d6 X, X, la hai nghiém cta pt (2). Theo dinh
li Viéttacod X +X, =2, XX, =—2m. Két hop véi gia thiét ta duoc:
0,25
AB? +BC? +CA? =18 & (X, —m)’ +(x, —m)” +(x —x,)" =18
& 2(X +%,)" =2m(X, +X, )~ 6%, + 2m? =18 <> 2m* +8m +8 =18
< m=1 m=-5. Két hop véi diéu kién trén ta dugc m=1. 0,25
2(1d) N 7 .
bieu kién cosx #0 <= x# E +Mz,me I Phuong trinh da cho twong duong véi:
2(sin X+ 3cosx)—\/§=tanx 0,25
ZCosx(tan X+J§)—tan x—\/§=0<:>(2cosx—1)(tan x+\/§)=0 0.25
1 .
COSX = = X _3+k27r
= 2 o (keZz)
T 0,25
tanx:—\/§ x:—§+k27z
So sanh lai diéu kién ta thay cac ho trén déu théa méan. Vay .... 0,25
3(1d) | Piéu kién xac dinh: X > —1,2X+ Yy > 3. Khi d6 tir phuong trinh thir 2 ciia hé ta duoc:




J2x+y-3-36-y =Vx+1-Yx+2 & 2x+y-3+Ix+2 =x+1+ 36—y (*)

0,5
Tir (*) tathay néu X+y >4 < x>4-y=VT (*)>VP(*) vo 1.
Néu X+y <4< x<d—y=VT (*)<VP(*) voli Doddé Xx+y=4=y=4—X
Thay vao phuong trinh du cua hé ta dugc: VX+2 +3J10—x =4 (1). Pat t =310—x = x =10—t°
thay vao (1) ta duoc:
t<4 t<4 0,25
12-t°=4-te , LS.,
12-t° =16-8t +t t°+t°-8t+4=0
t<4 —3+17
) oSt=2t= 3_—\/_ . Khi d6 h¢ phuong trinh da cho c6 3 nghiém la:
(t-2)(t*+3t-2)=0 2
0,25
3 3 3 3
2 2 2 2
4(16) Ta co | 72 - 2\/_d 2 " 2\/_d 7r22 ) \/_d
—.!. — ZCO0S X X—.([ SIn X X—.([ SIN A/ XdX 0125
Datt:«/;:>x=t2 — dx =2tdt, déican x=0=t=0,x=7° =>t=7.Khido
. u=t du =dt . .
| = IZtSIn tdt . bat . = , két hop cong thire tich phén tirng phan ta dugc 0,5
0 dv=2sintdt |v=-2cost
I :(—Ztcost)|0 +£2costdt :27z+(25int)|0 =27.Vay | =2r. 0.25
5(1d) s Dung dinh li ham sb ¢ sin ta dwoc:
BC = a\/§, AC = a«/z, AB =a suy ra tam giac ABC
vuéng tai A, a=2013. Theo dinh li Pitago trong tam
giac SBH ta duwoc
a’ a
SH?=SB*-BH?*=—=SH =— va
4 2
SH :B—Zcza—\z/:;):SA2 =SH?+HA? suy ra tam
giac SHA vubéng tai H hay SH 1 HA. Mat khac 0,5
SH L BC nen  SH L(ABC) suy ra
B C 3
1 lal a’\2
V =—SH.S,,.==-.—.—.AC.AB= .
SABC 3 ABC 3 2 2 12
A
Ta co VR .. 120° — SB.5A.cos 60° = —a 0.25
= SB.AC.cos(SB, AC ) = —a’ = cos(SB, AC) = LI (SB, AC)=135" = (SB, AC) = 45".
J2 0,25
6(1d) 0,25

Didu kién xéc dinh: ng.Dét f(X)=VXx+2+3x-1+43x—5-2%3x+26

1 1 1 6

Tadxr2 33(x-1) ' 43/(3x-5)’ ) 53/(3x + 26’

Taco f (X)




1 6 5°(3x+26) -{12°(x+2)

2Vx+2 " 53(3x+26)’ 10Vx+2 ?f 3x+26)’

5 (3x+26)° > 53" (x+2)°.31° >12"° (x4 2)° voi x>g

Xet

>0 voi xz%. That vay, ta cé

0,5

Do d6 ham sé f (x)ddng bién trén [EH_OO)’ mat khac f (2)=0 nén phwong trinh da cho c6

0,25
nghiém duy nhat x=2.
7a(1d)
A Ké dwong kinh AD, ta chirng minh dwogc t& giac ADCH la
hinh binh hanh suy ra M 1a trung diém clGa BC. Xét trong
tam giac AHD thi IM Ila duwdong trung binh nén
. Xy — X, =2(Xy, —X X, =2
AH=2IM <{ " (% ')@{ Ao
yH_yAZZ(yM_yI) yA:4 05
A(2;4). ’
B C
D
Do BC vudng goc IM nén BC co vipt IM =(0;-1)= BC:y-1=0= B(t;1)=C(2-t;1) 0.25
Do BH vuéng géc véi AC nén BH.AC =0 <> t2—2t—-3=0<>t=-1t =3, két hop voi t <0 ta
duoc t=-1=B(-1L1), C(3;1). vay .... 0,25
8a(ld) | viét A,, A,du6i dang tham sb va két hop véi A, B lan lugt thudc A,, A, ta duoc:
A(2+m;1-2m;1+2m), B(2+2n;-3+n,1-n) 0,25
Do M Ia trung diém ctia AB nén
X, + X5 = 2X,, 2+m+2+2n=4 m+2n=0 0
m=
Vit Vs =2y, ©11-2m-3+n=-2< —2m+n:0<:>{ = A(2;1;1) 05
n=
Z,+125 =22, 1+2m+1-n=2 2m-n=0
X=2
Puong thing AB c6 vicp la AM = (0;-2;0)= pt AB:{y=1-2t 025
z=1
9a(ld) | Taco CO, +Ch., +.. +CE = (142)""
= C§n+1 + C;nﬂ +.. +C2nn+1 + Can:ril +o.t C22::11 =2 0.25
< Con +Coy .+ Gy + Gy .+ Gy =27
= Z(C;rﬁl +C2n;fl +. +022r?+l +C22nn:11) 2™ & Can:ril +C2nn+fl +. +C22:+1 =2"-1 0.25
& 2" —1=2"° _1<n=50. Theo cong thirc khai trién Newton ta dugc:
50
(—+X ] ZC 3(50-k) y 2k =ZC:0.XSK7150
k=0 0,5
He s6 chira X*° twong ting véi 5k —150 =20 <> k =34. Vay hé s caa x*° 1a C; .
7b(1d) i . . 57
Goi M, N lan lugt 1a trung diém cia BC, AH. Khi d6 N (t;t), M E E . Do M la tim dudng tron ngoal
tiép tir gidc BCC’B’ va N 1a tim dudng tron ngoai tiép tr giac AC’HB’ nén MN vudng goc véi B’C’ suy 0,25

ra MOQt—g:N(g 2)

Goi R 1a ban kinh duong tron tam N. Khi d6 phuong trinh duong tron tdm M, N lan lugt 1a:

2 2 2 2
(X—gj +(y—gj =R?%; (X—gj +(y—£j :¥.Khi d6 phuong trinh duong thing qua B’, C’




3 2 3 2 5 2 7 2 10
ddang: | X—=| +| y—=| =| x-=| | y—=| =R*-=
Coag[ 2) [y zj ( zj (y 2) 2

0,5
& 2X+4y—R?—11,5=0. Mat khéc theo gia thiét phuong trinh B'C"': x+2y—7 =0 nén
R2=25<R=425
Puong thang AH di qua N va nhan BC = (—3;1) la vtpt nén: AH :3x—-y-3=0= A(t;3t —3) :
Theo trén ta c6 AN = R <> 10t ~30t +20=0 <>t =1,t = 2. Két hop véi didu kién t <2=> A(1,0) | %
8b(1d) | Mat ciu co ban kinh nho nhét va tiép xtic voi hai dwong thing A, A, 1a mat cau nhan doan vudng goc
chung cia A;, A, lam dudng kinh. Gia sir mat cau can lap 1a (S) va A, B lan luot 1a tiép diém cua (S) véi
ALA,. Viét phuong trinh A,, A, dudi dang tham sb thi ta co 0,25
A(2+m;1+4m;1+2m), B(-2+n;3+n;-1-n)
Do AB la doan vuéng goc chung cua A, A, nén
{ﬁm =0 (3n-2Im=0 0.5
. <:>{ ~ em=n=0=A(211),B(-23-1)
ABua, =0 (3n—-m=0
Trung diém | ciia AB c6 toa do 1a | (0; 2, 0) nén phuong trinh mét cau can lap la:
x2+(y—2)2+22:6 0.25
9D | Gis sir s6 ¢6 3 chir s6 thoa man tong cac chir s6 chia hét cho 9 1a abc .. Khi do sé céc sé ¢o 3 chit sb tuy y
12 9.10° =900. Truéc hét ta c6 nhan xét sau:
Nhan xét: S6 nghién khong am ciia phuong trinh X +X,+X =N biang C§+2 .
Tacoé a+b+c=9k, kéthopvéi 0<a,b,c,d <9 nén k e {1,2,3} . Ta xét céc truong hop sau : 0,5
TH1. Néu k=1 thi a+b+c=9. Khi d6 sé nghiém cia pt nay véi a tay y 1a C2 va sé nghiém voi
a=01a Cll0 suy ra s6 cac s6 thoa mén trong trudng hop nay 1a Clzl - Cll0 = Clz0 :
TH2. Néu k=2 thi a+b+c=18.Pat a=9-Xx,b=9-y, c=9-2z, két hop véi diéu kién a,b,c
ta dugc X,Y,Z € {0,1,...,9} va X+Y+2=9. Mdi bo (a,b,c) thoa méin yéu cau bai toan twong tng
Vi motbo (X, ,2) voi didu kign x #9. Khi d6 s nghiém cita pt nay voi X tiy ¥ 1a C2 va sé nghiem | 0:25
véi X =9 (hay @a=0) 1a 1 suy ra sj cac s6 thoa man trong truong hop nay 1a CZ —1.
TH3.Néu k =3 thi a+b+c=27<>a=b=c=9. Do d6 trong trudng hop nay c6 mot s6 thoa man.
Vay 6 cac s ¢6 4 chir s6 thoa min yebt 1a C2 +C/; —1+1=100. Do d6 xc suit cin tim 12 % = é. 0.2
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