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DE THI HOC SINH GOI LOP 11
DE SO 1
Cau 1 (1,5 diém).

Giai phuong trinh; ——— = ——sin
P 8 tan? x+1 2

tan’ x+tanx /2 (x+£).
4
Cau 2 (3,0 diém).
1. Goi Alatap hop tat ca cac sb tu nhién c6 5 chit s6. Chon ngﬁu nhién mot so tur tap A, tinh
xac sut dé chon dugc mot sb chia hét cho 7 va chir sd hang don vi béng 1.

2. Ching minh dang thirc sau:
2 2 2 2 2 2
(Cgmz) _(C;mz) + (ngmz) _(C23012) Lt _(szgllzl) + (02281122) = Céﬁfﬁ :
Cau 3 (2,5 diém).
1. Chung minh rang phuong trinh 8x*—6x—-1=0 c6 ba nghiém thuc phan biét. Hiy tim 3
nghiém do.
2. Cho daysé (u,) duoc xéc dinh boi: U, =sinl; u, =u, , + 200 véimoi nell, n>2.
n
Chtmng minh rang day so (U,) xac dinh nhu trén 1a mot ddy s6 bi chin.
Cau 4 (3,0 diém).
1. Cho hinh chép tir giac S.ABCD c6 day ABCD 14 hinh vudng canh bang a~/2, céc canh bén
bang nhau va bang 3a (a > 0). Hiy xac dinh diém O sao cho O cach déu tt ca cac dinh cta hinh
chop S.ABCD va tinh d6 dai SO theo a.
2. Cho hinh chép S.ABC c6 dudng thang SA vudng goc v6i mat phang (SBC). Goi H 14 hinh
chiéu ciia S 1én mit phang (ABC). Chirng minh rang duong thang SB vudng goc v6i duong thing
Cs 1 1 1 1
SC, biét ran = + + .
®'SH? SA’ sB?  SC?
3. Cho tir dién ABCD théa man diéu kién AB=CD, BC = AD, AC =BD va mét diém X thay
do6i trong khong gian. Tim vi tri ctia diém X sao cho tong XA+ XB+XC+ XD dat gia tri nho
nhat.

— Hét—

Can bo coi thi khong giai thich gi thém.
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SO GD&PT VINH PHUC KY THI CHON HSG LOP 11 THPT KHONG CHUYEN

NAM HQC 2011-2012

HUONG DAN CHAM MON: TOAN

I. LUU Y CHUNG:
- Huéng dan cham chi trinh bay mot cach giai v6i nhimg y co ban phai c6. Khi chim bai hoc sinh
1am theo cach khac néu ding va du ¥ thi van cho diém tdi da.
- Diém toan bai tinh dén 0,25 va khong 1am tron.

- Vi bai hinh hoc néu thi sinh khong v& hinh phan nao thi khong cho diém twong tmg véi phan do.

II. DAP AN:
Cau | Y N§i dung trinh bay Pi¢m
1 1,5 diém
Didu kién: cosx#0 < X # —+kz (*)
2 0,25
Phuong trinh di cho twong dwong vé6i: 2cos® x(tan” X + tan x) = sin X + €os X
& 25in% X+ 25iN X.C0S X = SiN X +C0S X <> 2sin X(Sin X + €0S X) = Sin X +C0S X 0.5
& (sinx+cosx)(2sinx—1) =0 ’
+ Véi sinx+cosx:0<:>tanx:—1<:>x:—%+k7r 0,25
A . 1 V4 ) S5z
+ Véi 25|nx—1=0<:>smx=5<:>x=g+k27r, X=?+k2ﬂ' 0,25
Doi chiéu diéu kién (*), suy ra nghiém ctia phuong trinh di cho la:
x=—ZF ikmx="rkomx=""+k2r (ke 0.25
4 6 6
2 |1]1,5diém
S6 cac s0 ty nhién c6 5 chit s6 1a 99999 —10000 +1=90000 0.5
Gia str s6 tu nhién c6 5 chir s6 chia hét cho 7 va chit s6 hang don vi bang 1 1a: abcdl ’
Ta c6 abcd1=10.abcd +1=3.abcd +7.abcd +1 chia hét cho 7 khi va chi khi 3.abed +1
chia hét cho 7. Pat 3.abcd +1=7h < abed = 2h + % 1a s nguyén khi va chi khi| 0,5
h=3t+1
Khi d6 ta dugc: abed =7t +2 = 1000 < 7t + 2 <9999
998 9997 L 2
= - <t< - Ste {143, 144, ..., 1428} suy ra s cach chon ra t sao cho s6 abcdl
. . . 0,5
chia hét cho 7 va chit s6 hang don vi bang 1 1a 1286.
Viy xé4c sudt can tim la: 1286 0,015
90000
2| 1,5 diém
Xét ding thic (1-x)™%.(L+x)™ = (1-x) 05
i 2012 Q2 N3 . . 2012
+) Taco (1— X ) = Zsz (—X ) suy ra hé so cta s6 hang chira x** la C00% 0,5
k=0
, 2012 2012 202
+) Taco (1— X) : (ZCZMZ j(zczolz j 05

suy ra hé sb ctia s6 hang chira x* Ia
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0 2012 1 2011 2 2010 3 2009 2012~ 2012
C2012C2012 - C2012C2012 + C2012C2012 - C2012C2012 +o.t C:2012 C2012

= (Cgon )2 - (C;mz )2 + (C22012 )2 - (Cgmz )2 o= ((:228112l )2 + (szgllzz )2
Tir d6 suy ra dang thic can chimg minh.

1,5 diém
bat f (X) =8x°—6x—1; tap xac dinh D=0 suy ra ham s6 lién tuc trén [J . Tach 0,25
f(-1)=-3, f (_%]:1, £(0)=-1 f(1)=1suyra 05
f(-1)f (—%J <0, f (—%) f(0)<0, f(0)f(1)<0. Tir 3 bat dang thirc nay va tinh lién 028
tuc ctia ham sd suy ra pt f (X) =0 c6 ba nghiém phan biét thude (—1; 1).
bat x=cost, t €[0; 7] thay vao pt ta dugc:
2(4c053t—3cost):1<:> cos3t:cos%<:>t:i%+k2?ﬁ, két hop véi te[0; 7] ta
0,5
dugc te {%, %[; %T} . Do d6 phuong trinh da cho c6 3 nghiém:
V4 or i
X=C0S—,X=C0S—,X=C0S—.
9 9 9
1,0 diém
P 1 . ., 1 1 1 1
Nhéan xét. V&i moi s6 nguyén duong n ta co: 1—2+?+3—2+...+—2 <2
n
e , 11 1 1 1 1 1
Thatvay,tacd S+ S+ 5+ +—5<l+—+——+..+ =
17 22 3 n 12 23 n(n-1) 05
:l+l—l+l—1+...+i—1 = 2—1 < 2 suy ra nhan xét dugc chirng minh.
2 2 3 n-1 n n
Tré lai bai toan, tir cong thirc truy hoi ta duoc: u,= S”211+ sm22 +..+ szn
1 2 n
. 1 1 1 o A n
Taco u, £ —+—+..+— <2 v6imoi n (theo nhin xét trén) (1) 0,25
¥ 2 n
Mat khac u, >— l+i+ +i >—2 v61 moi n (theo nhén xét trén) (2). Tur (1) va
: n =Tl T2 T e g : ' 0,25
(2) suy ra ddy s6 di cho bi chan.
1,0 diém
0,25

A

Goi | =ACnBD. Do SA=SB=SC =SD nén cac tam giac SAC, SBD cén tai dinh S
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nén SI vudng goc véi AC, BD suy ra SI vudng goc véi mét phang (ABCD). D@ thdy moi
diém nam trén duong thang Sl cach déu cac dinh A, B, C, D.

Trong tam giac SIC, dung trung truc cua canh SC cat dudng thang Sl tai O suy ra

OS=0A=0B=0C=0D. 0.25
2
Taco SMSC=508l >50-SMSC__ 3asa _ o' _oJaa
Sl 2ysA?—1A? 29a?-a® 8 05
Vay SO = 9fa .
1,0 diém
A
S c 0,25
K
B
D
Goi K 1a giao diérr} ciia duong thang AH va BC; trong mit phang (SBC) goi D 1a giao
diém cua dudng thang qua S, vudng goc véi SC. Ta ¢6 BC vudng goc voi SH va SA nén
BC vudng goc vai mat phang (SAH) suy ra BC vudng goc voi SK.
Trong tam giac vudng SAK ta cé L _ = 12 st —, két hop véi gia thiét ta dugc
H SA° SK
0,5
L_1 .1 g
SK* SB® sC?
o ) 1 1
Trong tam giac vudng SDC ta co SKZ = SD? + sc? 2 0.25
Tu (1) va (2) ta dugc SB=SD, tir d6 suy ra B=D hay suy ra SB vuong goc vai SC.
1,0 diém
A
M Q
b 0,25
B
P
¢

Goi G la trong tdm cua t& dién; M, N, P, Q lan luot 14 trung diém cua cac canh AB, CD,
BC, AD. Ta c0 tam giac ACD bang tam giac BCD nén AN =BN suy ra MN L AB,
tuong ty ta chimg minh dugc MN 1L CD va duong thang PQ vudng goc véi ca hai
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duong thang BC, AD. Tir d6 suy GA=GB =GC =GD.

Tacé XA+ XB+ XC + XD — XAGA+ XB.GB;A)\(C.GC + XD.GD

e 0,5
S XAGA+ XB.GB + XC.GC + XD.GD
j GA

%.(@+@+@+@)+4GAZ o
= GA =4GA. Dau bang xay ra khi va chi khi X trung voi 025

diém G. Vay XA+ XB+ XC+ XD nho nhét khi va chi khi X 1a trong tim cta tir dién
ABCD.

DE SO 2
Bai 1: a) Cho tan2 =4tan2 . Ching minh: tan 2= 2 = 3518
| 2 27 e ' 2 5-3cosa
1 1 4

b) Chirng minh : + =—,
) 5 c0s290°  /3sin250° /3

c) sin® x+cos® x ~ L cosex+ L cosax+>2.
64 16 64

Bai 2: a) Tim céc gia tri cia m dé phwong trinh sau cé nghiém:

2msin x+cosX =m+1. ( m 1a tham sd)

b)Tim gi4 tri 16m nhit va gi4 tri nhé nhit ciia ham sb: Yy =+5-2c0s’ x.sin’ X

Bai 3 Giai cac phwong trinh sau:

a) sin® x+3sin® xcos x+cos® x =1
5

- +8=0.
12cos X +5sinx +14

b) 12cosx +5sinx +

1+ cot2x.tan x
cos’ X

c) +1=6(1—%sin22x);

Bai 4: Tim céc gia tri o dé phwong trinh:

X =1.

(COSoc+3$inoc—\/§)X2 +(\/§COSOL—3Sin0L—2)X+SinOL—COSOL+\/§:0 ¢6 nghiém

Bai 5. a).Trong mit phing 0xy ,cho vecto v=(-2;1), dwong thing d c6 phwong trinh
2x -3y +3 =0 . Hay xac dinh phwong trinh cta d’ 1a anh cua d qua phép tinh tién theo
vecto V.

b) Trong mit phiang 0xy , cho dwong tron ( C) co phwong trinh

: X% +y? —2Xx+4y—-4=0.Tim anh cia ( C) qua phép tinh tién theo vec to v=(-2;5).
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HUONG DAN DAP AN
tan2 —tan 2
- . b—a 9 Ty 3t
Bai 1: a) bat tan2=1 thi tanE = 4t ,do dé6 : tan = 2 2 _ >
2 2 ’ 1+tangtan9 1+4t
2 2
3 2t
b-a 3sina 2 3t \
Mt khiie @ tan— === = 1T_t2 ==+ Tirdé suy ra diu phii chimg
5-3-—
1+t
minh.
1 1 1 1
b)VT = - - -
) cos70° +/3sin70° sin20° /3cos20°
_ 2 £00320°—£sin200
_ J3¢0s20° —sin 20° _ 2 2 _ 4sin40° —i(d em)
J35sin 20° cos 20° 3 J3sin40® 3 pem.

~Zsin40°
2
¢) VT = (sin* x+cos* x)* —2sin* xcos* x = (1—2sin® xcos’ x)> —2sin* x cos* x
1-cos4x 1(1—cos4xJ2=

1—4sin® xcos® x+ 2sin* xcos* x= 1— +
2 8 2

ic038x+1cos4x+§
16
Bai 2: a) Pt c6 nghiém < 4m*+1>(Mm+1)* < 3m*-2m>0 < 2

b) 5—2coszxsin2x:5—%sin22x = %SS—%SMZZXSS :>¥£ys\/§.

3\/5 T

=y =B khix=kZ :y =nix=kZ
ymax \/_ 2 ymln 2 4

Bai 3: a) sin® x+3sin® xcos x +co0s® x =1
< (sin® x+cos’ x)® —3sin” x cos® x(sin® x + cos® X) +3sin’ xcos x =1
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< —3sin” xcos® x+3sin” xcos X =0 giai phwong trinh nay ta duwge nghiém x = k—zn :

b)Pat y = 12cosx +5 sinx + 14 ,ta ¢6 phwong trinh y+ S 6 =0 giai phwong trinh nay
y
5

ta dwgec y =lvay =5. Do do0 : 12cosx+5sinx + - +8=0
12cosx+5sinx+14
12cosx +5sinx+14=1 12cosx+5sinx=-13 (1)
< 12cosx+5sinx+14=5 12cosx+5sinx=-9 (2)

Gidi (1) va (2) ta dugc : x=a+n+k2r; x:aiarccos(—%j+k2n voi cosoc:E va

. 5
sina,=—.
13
. ) COS X )
c)DK:x;th ; 1+COt2w+1=6(1—£sm22x) o — - 5 +1=6-3sin’ 2x
2 COS” X 2 Sin 2X.sin X.cos X
3 =5-3sin’ 2x < 3t* =5t +2 =0 (t =sin® 2x)
sin‘ 2x
x:—§+kg
sin®2x =1 cos?2x =0
o T
- 2 & 1 S| Xx=—+k=
sin“2x == COS4X =—==CoSa 4 2
3 3 o
X=——+k=
4 2

Bai 4: x=1 la nghiém ciia phwong trinh d_ﬁ cho khi va chi khi ta cé ding thirc
J3cosa+sino =2

hayﬁcosow%sinoc =1. Piang thic xay ra khi va chi khi o :g+ k2.

Bai 5: a) Lay M(0;1) thudc d .Khi d6 M’ =T.(M)=(-2;2) ed". Vi d’ song song voi d nén
d’ c6 phwong trinh dang : 2x-3y + C = 0 .Thay toa do M’vao pt d’ ta dwge C =10 . Vay
phwong trinh d’ : 2x -3y +10 =0.

b) Puong tron ( C) c6 tam I (15-2) ,R=3.Goi I'=T.(I) = (-1;3) va ( C’) 1a dnh cia ( C)
qua phép tinh tién theo vecto v thi (C’) ¢6 tAm I’ ban kinh R’=3 ¢é pt
t(Xx+1)*+(y-3)* =9
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