UBND TINH BAC NINH PE THI CHON HQC SINH GIOI CAP TINH

SO GIAO DUC VA PAO TAO NAM HOQC 2018 — 2019
—— , Mén thi: Toan — Lép 11 ‘
BE CHINH THUC Thoi gian lam bai: 150 phit (khong ké thoi gian giao dé)

(Dé thi co 01 trang)

Cau 1. (2,0 diém) Cho ham sé y = (m - 1);1,- —2m —3 c6 db thi 1a dudng thing d. Tim m dé duong
thang d cit truc Oz,Oy tai hai diém A va B sao cho tam gidc OAB can.
Ciu 2. (4,5 diém)
377]
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4511123—\/gcosQac—l—Qcos2
\V2cos3z +1

x§5+xy2+x:2y3+y
2) Giai hé phuong trinh :
(ZL’3 + 3y + 5)\/2332 +52 =3y’ +52° +2y+5

1) Giai phuong trinh

Cau 3. (4,0 diém)

V3z+1—z+3

i ) > khi z>1 i
1) Tim @ dé ham sb f(z)= -1 lién tyc tai diém z =1.
M khi z<1
1 <
2u +u

2) Cho day sb (u, ) xde dinh boi u, = 2019;u, = 2020;u, | = = n > 2,0 € N Tinh limw,

Cau 4. (2,5 diém) Trong mat phéng véi hé toa d0 Oxy, cho hinh vuéng ABCD c¢6 tam I . Trung diém
canh AB l1a M(0;3), trung diém doan CI 1 J(1;0). Tim toa d¢ cac dinh ciia hinh vuong, biét dinh D
thuoc duong thing Az —y+1=0.
Ciu 5. (4,0 diém)

1) Cho hinh chép S.ABCD, c6 day ABCD 1a hinh chit nhat vé61 AB = a\/g, BC =a va
SA =SB =SC=25D=2a.Goi K 12 hinh chiéu vudéng géc cia B trén AC va H 1a hinh chiéu vudng
goc cua K trén SA.

a) Tinh d6 dai doan HK theo a.

b) Goi I 1a giao diém cua hai duong thang HK, SO . Mit phang (a) di dong, ludn di qua I va cat
cac doan thang SA,SB,SC,SD lan lugt tai A’, B’,C’, D’ . Tim gié tri nh6 nhat cia P = SA'.SB’.SC".SD’ .

2) Cho tir dién déu ABCD c6 dudng cao AH . Mt phang (P) chira AH cét ba canh BC,CD,
BD lan luot tai M, N, P; goi oz 3;~ 1a goc hop boi AM;AN; AP véi mit phéng(BCD). Chtrng minh
rang tan’ o + tan® 8 + tan®y = 12.

Ciu 6. (3,0 diém)
1) Cho tam thirc f(:v) = 1 + bz + ¢. Chirng minh rang néu phuong trinh f (x) = x ¢06 hai nghiém

phan bidt va b’ — 2b — 3 > 4c thi phuong trinh f[ f(a;)] — 2 ¢6 bbn nghiém phan biét.

2) Cho a,b,c 1a cac s6 thuc duong thay dbi théa man (a + b — ¢)* = ab. Tim gia tri nhé nhat cia
Jab | & ¢
+ = .
a+b a 40 a+b—c
3) Lop 11 Toan c6 34 hoc sinh tham gia klém tra mon Toan dé chon doi tuyén duy thi hoc sinh gioi
cép tinh. Dé klem tra gdbm 5 bai toan. Blet rang moi bai toan thi co it nhat 19 hoc sinh giai quyet duoc.
Chtrng minh rang c6 2 hoc sinh sao cho mdi bai toan déu duoc mot trong hai hoc sinh nay giai quyét duoc.
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UBND TINH BAC NINH HUONG DAN CHAM
SO GIAO DUC VA PAO TAO THI CHQON HQC SINH GIOI CAP TINH
NAM HOC 2018 - 2019
Mon: Toan — Lép 11

Cau | Loi giai so luge | Piém

1. (2,0 diém)

2m + 3

m —

Taco d cit truc Oz tai diém A[ ;0] (diéu kién m = 1)
0,5

d cit truc Oy tai diém B(O;— 2m — 3)

2m + 3
m—1

Khi d6 AOAB vuongtai O nén AOAB cantai O < OA=0B < = |2m + 3| 0,5

2m+3 =0

=~ =
|m—1|=1

0,5

s 3 3
|

|
o W

V61 m = —% ta c6 ba diém A, B,O trung nhau (Loai). Hai truong hop con lai thoa man. 0.5
Vay m = 0;m = 2 13 cic gid tri can tim.

Chu y:

+ Hoc sinh thiéu diéu kién m =1 trir 0,25 diém.

+ Néu hoc sinh thiéu dau tri tuyét déi & budc 2, ma lam dung cdac buoc trén va tim ra dwoc
m =2 cho 1,25 diém.

+ Néu hoc sinh thiéu dau tri tuyét déi & budc 2, ma lam dung cdc buoc trén va tim ra dwoc

m=2;m = —g cho 1,0 diém.

CACH’Z: Hoc sinh co"thé) gidi theo cdch ngin hon nhw sau (vén cho diém téi da) )
Vi d cat truc Ox,Oy lan lugt tai A, B sao cho AOAB vuong cin tai O nén d c6 hé sd goc
k=1

k = tan45b°
==
k=-1

k = tan135°
Mit khac theo gia thiét d c6 hé sd goc k =m —1.
m—1=1 lm =0

k., voi

Do do6

= .
m—1=0 m =2

2.1 (2,25 diém)

. 1
biéu kién: cos 3z > -3 0,25

Ta c6: phuong trinh da cho twong duong véi

4sin?Z — 3 cos2z = 1 4 2 cos? x—3—7T 075
2 4 >

= 2—QCOS$—\/§COSQ$ =2—sin2x < —2cosz = \/§COSQm—sin2x

I

T = —%T—i—k%r( )

T
< COS

2x+%]:cos(7r—x)(:)




Véi z = —%T +k2m (k € Z), taco cos3z = 0> —% (thoa man didu ki¢n (*) )

. 2 A q
Vi z = om R <k € Z), ta co cos3z = —ﬁ < 1L (khong thoa man diéu kién <*) ) 0,5
18 3 2 2
Vay phuong trinh da cho ¢6 nghi¢émz = —%T + k27 (k € Z)
2.2 (2,25 diém)
x3+xy2+x:2y3—|—y(1>
(x3 + 3y + 5)\/2952 +52 = 3y +52” + 2y +5(2)
o« A .« A 2 IS__
biéu kién: 22 + 52z > 0 & 2
z>0
Ta c6 phuong trinh (1) (a:3 —y3)—|—(xy2—y3)+x—y:0
T=y
vy’ +ay+29° +1)=0 < 0,5
( y)( vy ) x2+xy+2y2+1=0(*>
2 7 9
Ma z° + oy +2y° +1= z+Z +L+1>O,Vx,yeR nén phuong trinh (*) vO
2 4 0,25
nghi¢m.
Thay y = = vao phuong trinh <2) ta co
(:173+3:z:+5)\/2:z:2+5:1;:3z3+5x2+2x+5
<=><1L’3+3£B+5)(\/2(B2+5$—1):3$3+51}2+2:L‘+5—(CL’3+3£B+5)
2 J—
<:>(£l?3+3$+5)- 2o tov—l :x-<2x2+5x—1) 1.0
\22° + 5z +1 ’
3 20 + 52 —1=0(3)
+3z 45
& (22 + 52— 1)| — —r|=0e
( ) Joz? 452 +1 ] x3+3x+5:x(\/2x2+5x+1)<4)
(3)®x:MVx:ﬂ,théamén.
4 4
2
(4) & 2 + 21+ 5= ay22° + 51 = [335 + 2z + 5)}2 = (x.\/2x2 + 5:E)
\2 , f
& (2") +22" (22 +5) + (2 + 5 = 2°(20 + )
2.
<:>($3) +2*(2z +5)+(2r+5)° =0
2 0,5
22° 422 4+5=0 ’
ol + 25 13 g —0e , khong théa man.
4 20 +5=0

Vay h¢ phuong trinh da cho c6 nghiém

(a39) = 5433 —5+4/33 ,[5@_5\/5]
)= , , .

4 4 4
3.1 (2,0 diém)




TXD: R. 0,25
Taco
lim f(2) = lim———2 T L2225 gy 2 . 0,75
el ol (x2 — 1)(\/337 +1+ \/az + 3) el (a: + 1)(\/33: +14+ \/x + 3) 4
) ) (a + Q)x a-+2
tin £ o) = lim ™= ==~ =700 >3
N £ 1o n . 40X . . (Z+2 1
Ham s6 lién tyc tai diém z =1 & hmf(a:) = hmf(m) = f(l) & =—&a=-1 0,5
z—1t z—1" 4 4
3.2 (2,0 diém)
. . 2u +u
Vé6i Vn>2tacou  =—"—"+ &3u  =2u +u  <3u,  —3u =-u +u
n 3 n+1 n n—1 n+1 n n n
. 0,5
< (un-H B un) = _g(un - un—l) '
. . . . 1
Do do6, day (vn) voi v = (T 12 mot cdp s6 nhan véiv, =1, cong bdi ¢ = —g.
Tacou =u —u  +u ,—u ,+..+u,—u+u =v  +v , +..+v +uy
n—1 1 O
1 )
1 n—1 1 - [_3 3 1 n-1
— 1_‘-’ +u, =1 S+ 2019 = 1_[_5 +2019.
1 1+
3
n—1
Vay u :2019-1—2—2—l = limu :@ 0,5
n 4 4 n 4
4. (2,5 diém)
A M B
I
J
D C
Goi a la do dai canh hinh vuéng ABCD .
2 2
2
Tacé AC = av2= JD* = DI’ + 1J* = “;/5] +[“f] :52 0.5
2
2 2
JM? = JA* + AM? — 2JA.AM cos 45" = 3“f + “Z —2. B“f %g = 5%

2
DM® = AM? + AD* = ‘% = DM* = DJ? + JM*> = ADMJ vudng tai J .

Do d6 JM vudng goc voi JD (1) 7 )
Chu y: Hoc sinh co thé dung cach vec to dé chirng minh tinh chdt vuéng goc




D thude A nén D(t:¢ +1) = JD(t — 1;¢ + 1), JM(—1;3). Theo (1)
JDJM =06 —t+1+3t+3=0=1=-2= D(—2%—1).

0,25

2

D& thiy DM = 24/5 = a2+%;»a:4.

4
Goi A(z;y). Vi &
ol Alz;y) (z+2)7+(y+17° =16 :1::§;;y:Z

5 by

AD =4

AM =2 (:1324-(3;—3)2

0,5

V6i A(—2;3) (théa méan)(vi khi d6 A,J cung phia so voéi DM).
= B(2;3) = 1(0;1) = C(2;—1) = J(1,0)

0,75

Vi A[g,g] (loat). (vi khido A,J cung phia so voi DM ).

Vay toa do cac dinh hinh vudng la A(—2;3),B(2;3),C(2;—1), D(—2;—1).

0,5

5.1.a) (1,5 diém)

D/,
Goi O 1a giao diém ciia AC' va BD . Theo gia thiét ta co:

SO 1 (ABCD)= SO L BK,

Ma BK L AC = BK 1 (SAC)= BK L SAva BK 1 HK .

2
! L :>BK2:3%.

Do AABC vuong dinh B nén: > = 5 .
BK AB BC

0,75

D thiy SA L (BHK )= BH L SA.

ASAB can dinh S, BH 1a duong cao nén dé thiy HB =

aN 39
.

270" _ e _ 303
T

Chi y: Néu hoc sinh khéng vé diém K nam trong doan AC' thi trir 0,25 diém.

Do AHBK vuéngtai K nén HK’> = HB* — BK®> =

0,75

5.2.b) (1,5 diém)

Taco SH =SB* — BH* :Z—aiHA:??Ta.

T O ké dudng thiang song song v6i SA cit HK tai J.

Theo dinh li Talet ta co ﬂ = OK _ l
AH

AK 3

0,75




\ 3 oJ 1 ol 1 SO 6
My —=rs = =~ —
5 SH 5 SI 5 ST 5

Chi ¥: Néu ding dinh Iy Melenauyt (khéng chitng minh dinh li) dé tinh ti sé 56:_? =—trr
0,5 diém.

T A,C lan luot ké cac duong thing song song véi AC cit SO lan luot tai E, F .
SA SC SE SF_SO—OE+SO+OF_2SO_£

Khi do6 + =—+—=
sA” - sc’ SI o SI SI SI 5 0,5
, SB SD 12 SA SB SC SD 24
Tuongtytacd — + — = — =—.
SB' SD' 5 SA'  SB' SC' SD' 5
Ap dung bét dang thirc Cési ta c6
EL g 44{/ 54 5B SC 5D, gy sp.scisp =92
5 SA'" SB' SC' SD' 81
¢ 0,25
Dau bang xay ra khi SA' = SB' = SC' = SD’ = 5?@
i LA Ao o gl oy ke 020
Vay gia tri nho nhat ctia biéu thiee SA.SB".SC".SD" bang Ea .
5.2 (1,0 diém)
Goi a 1a d0 dai canh tr dién ABCD khido AH = a\/g.
Piang thiic can chimg minh tan® o 4 tan® 8 + tan® v = 12 (1) 0,5

1 1 18
;T ;T 2 — 2
MH NH PH a

Tuong duong voi

(2)




Xét tam gidc BCD Tu H ké HI;HJ; HK vudng goc voi BC;CD; BD . Khong mat tinh
téng quat ta co thé gia st M thudc doan BI va goi b3 0,3 P, lan luot 14 ba goc hop béi
HM;HN;HP véibacanh BC;CD;BD.

Ta co tam giac HMI va HNJ vuongtai I va J nénta giac HICJ noi ti€p

= IHJ =120°= ¢, + ¢, = 120°

Mit khac tong ba goc cuia tam giac BMP bang 180° nén

BMP + BPM + B =180° & (180° — ) + ¢, + 60" = 180° ¢ ¢, — ¢, = 60°

Tu d6 suy ra
1 1 1 12
;T 2 )
MH NH PH a

[sin2 o, + sin’ o, + sin’ ¢3}

)

~ L2lnt g+ sin? (120 — 6 ) +-sin (6, + 60

a
_oh 20 +1 2(120" 1 2 60°
== —cos2¢, +1— cos ( —¢1)+ — COoS (¢1+ ) 05
6 1 1. 1 1. 18
:E 3 — cos2¢, +5C082¢1 —581n2¢1 +§C082¢1 -1—5511r12q51 ==
Vay tan® a + tan® 3 + tan® v = 12
6.1. (1,0 diém)
< C oA 1A , 2 \ \/@ 1 1
bat a = ze,b = yec tu dicukiéntacd (z+y—1)° =2y va P = +— - +—.
rT+y z+y Ty
2
Taco (o +y—1F = <[ T = byl = af(atof 2o +) +1]20 03
2 2
< 3z +y) —8(z+y)+4§0®§§x+y§2.
2 y
batt =z +y, 3 <t <2| thay zy = (t —1)* vao bicu thic P ta duoc
t—1) 1 1 t—1)° 1 1
p— ( )+ - 2+ = ( )—|— 5 + 5 0,5
t 2 —20t—17 (t—1) t —t 44t -2 (t—1)
t—1) 1 1 1
ey

2+ 2 + 2
t At —17 —2+4t—2 20t —1)




2 + A — = 2 +i22,we
tlt—1] — +4t—2+20t—1) tlt—1| ¢

Vay P =2&a=b=c=1.

2;2}
3

6.2. (1,0 diém)

Tacéf(f(a:)) v=f(z)+0f (z)+c—x
I (@)} (2) = o]+ 2l f(2) = 2| + 5[ () — 2] + 2" +bw e 2
=[f(z) - 2|[f(a) + 2 +b+1]. 0.5

Do do T —a::()(:)f(x):x(l)
() 2+ b+ 1)z +brer1=0(2)

Theo gia thit, (1) c6 hai nghi¢ém phan biét; do b* —2b —3>4c nén (2) ciing c6 hai
nghi¢m phan biét.
Goi 7, la nghiém cua (1) ta co xf] +bx, +c=z,.

Khi d6 néu z, 1a nghi¢m cua (2) thi

b+1 0.5
xi—I—(b+1)x0+b+c—|—1:0:>2$0+b+1:():>x0:_%_ ,
2
b(b+1 ’
= b—;_l - (2 )+C=—b2i:>4c:b2—2b—3,tré1igiéthiét.

Do dé, x, khong la nghiém ctia (2). Vay phuong trinh f ( f (:1:)) — 2 ¢6 bén nghiém phan biét.

6.3. (1,0 diém)

Gia st nguoc lai, tire 1a véi hai hoc sinh bat ky tdn tai it nhat mot bai toAn ma ca hai hoc sinh
d6 déu khong giai dugc. Bay gid ta sé dém cac bo ba (a;, a, y) trong d6 x,y la hai hoc sinh va

a 13 bai todn ma ca hai hoc sinh z,y déu khong giai quyét duoc. Goi & 1a sb tat ca cac bo ba

nhu vay. 0,5
Ta co C’; cach chon hai hoc sinh tir 34 hoc sinh. Vi hai hoc sinh bat ky thi co it nhét mot

bai toan ma ca hai hoc sinh déu khong giai quyét dugc nén & > 054 =561 (1)

Mit khac, vi mdi bai toan a co it nhat 1a 19 hoc sinh giai dugc nén moi bai toan c6 nhiéu

nhét 1a 15 hoc sinh khong giai dugc. Nhu vay, dbi v6i mdi bai toan a c6 nhiéu nhit 0125 cap

hoc sinh khong gidi duogc bai toana .

Do dé k <502 =525 (2 0,5

Tu (1) va (2) din dén mau thuln.

Diéu gid su sai, tre 1a bai todn dugc chung minh.

1. Hudng dan chim nay chi trinh bay so lugc mot cach giai. Bai lam cia hoc sinh phai chi tiét, lap
ludn chat ché, tinh toan chinh xac méi dugc tinh diém t6i da.

2. Vi cac cach giai ding nhung khac dap an, t6 chdm trao doi va thong nhit diém chi tiét nhung
khong dugc vuot qua s6 diém danh cho bai hoac phan d6. Moi van dé phat sinh trong qua trinh
chim phai dugc trao d01 trong t6 chim va chi cho diém theo sy thong nhit cua ca t6.

3. Diém toan bai 14 tong sb diém cua cac phan da chim, khong 1am tron diém
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