SO GIAO DUC VA PAO TAO THANH HOA PE THI HQC SINH GIOI LOP 11 THPT

TRUONG THPT NGUYEN QUAN NHO NAM HQC 2019-2020
Théng 2 MON: TOAN

(Thoi gian lam bai: 180 phut)

Cau 1( 4,0 diém)
1) . Cho ham s6 y = x*> —4x+3¢6 d6 thi 1a (P1) va ham s6 y = x* + 2x+3¢06 d6 thi 1a (P2). Gia st
duong thing (d): y = m cét (P1) tai hai diém phén biét A, B va cét (P2) tai hai diém C, D. Tim m dé

AB =./2CD.
_ 2
2) Gidi bit phuong trinh -+ 2x=20x +3x+1
1-2Ux* —x+1
Cau 2( 4,0 diém)

1) Giai phuong trinh 4c0S3XC0SX —2C0S4X —4Cos X + tan %tan X+2=0.

\/9y2+(2y+3)(y—x)+4\/@:7x
J7X2 +25y +19 —\x? —2x—35 =7, [y +2
Cau 3( 4,0 diém) 1) Cho cac s6 thyc dwong X, Y, . Chiing minh rang

2) Giai hé phuong trinh.

1+ x? . 1+y° . 1+ 7° .3
1+41+ V2 +32° 1+41+ 22 +3x2 1+4/1+x3 +3y° 5
b2
'3
. X . ,  vnz22. 2 3 R
2) Cho day so (Un) xac dinh nhw sau U = Upg Tinh tong cua 2019 so

hang dau tién ciia diy sb (un ) .

Cau 4( 4,0 diém)

1) Xung quanh bo ao cua gia dinh bac Nam trong 20 cdy chudi. Do khong con phtl hop bac mubn thay
thé dé tréng budi, 1an dau bac chit ngdu nhién 4 ciy. Tinh xac suit dé trong 4 cdy bac Nam chit khong
c6 hai cdy nao gan nhau.

2) Trong mit phang véi he¢ toa do Oxy, cho tam giac ABC c6 ba goc déu nhon va ndi tiép duong tron
tam 1. Goi K 1a hinh chiéu vudng goc cua B trén duong thang AC, H 1a hinh chiéu vudng goc cua C trén
duong thang Bl. Cac duong thang AC va KH lan luot ¢6 phuong trinh1a z +y +1=0 va

z + 2y —1 = 0. Biét diém B thudc dudng thang y — 5 = 0va diém | thudc dudng thang 2 +1 = 0.
Tim toa do diei:m C.

Cau 5( 4,0 diem)

1. Cho hinh chép S.ABCD c6 déy ABCD 1a hinh chit nhit AB = 3a va AD = aA/3 . Canh bén
SA = 2a va SA vuong goc v6i mit day (ABCD) .Goi H,K lan luot 12 hinh chiéu vudng géc ciia
dinh A 1én cac canh SB va SD . Tinh goc giita duong thang A C' va mit phang (AHK )

2. Cho tir dién OABC c¢6 ba canh OA,0OB,0C d6i mot vuéng goc voi nhau tai O. Goi H la hinh
chiéu vudng goc ciia O 1én mit phang (AB C ) va P la diém bat ky trong tam giac ABC. Ching minh
PA*  PB*  PC? 5 PH?

rang + + =

+ .
04*  oB*  0c? OH?
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Céau

Dap an

Piém

la

Xét 2 phuong trinh: x> —4x+3-m=0(1) va X’ +2x+3-m=0(2)

A =m+1>0
bK: =>m>2

A,=m-2>0
AB =+/2CD < AB? = 2CD? & (X, — X,)? = 2(X, — X,)?
S (X +X%)2 — 4% X%, = 2[(X, +X,)* —4%.X,] <16 - 4(3-m)=2[4- 43 -m)]=>m=5
bS: m=>5.

2.0

1b
(2 didm)

+Piéukién x>0

2
+Tachd 2Ux> —x+1=2 (x—%) +%2 3>1nénl1-2vx*—x+1<0
Do d6 bit phuong trinh <> 1+ 24/X —24x2 +3x+1 <1-2x% — x +1

X+ = x+1 <X +3x+1

0.5

+Néu x =0 thi bat phwong trinh try thanh 1<1 (vo ly)

. . 1 1
+ Neéu x>0 thi bat phuong trinh <:>1+\/x+;—1<\/x+;+3

0,5

1 : .
+Pat Xx+—=t vdi t > 2, bat phuong trinh tr¢ thanh 1+ Vvt -1 <+t +3
X

<:>2\/t—1<3<:>t<$

0.5

+Voi t<% thi X+1<%<::>4x2—12x+4<0<:>—13_8'105 <x<—13+8'105
X

+ Vay bit phuong trinh c6 nghiém 1a % <X< %

0.5

2a
(2 didm)

+ Véi diéu kién phuong trinh tuong duong véi

X
cos—=0 CosX # -1

2 =
cosx =0

cosx =0
X .
sin —sin X
4coschosx—2cos4x—4cosx+)2(—+2=0
cosEcosx

0.5

X . X
sin = sin X + COS — COS X
<> 2(cos2x +c0s4x) — 2c0s 4X — 4.COS X + 2 v +1=0
cosEcosx

0,5




< 20052X —4COS X + +1=0 < 2c052XC0SX —4C0S° X+COsX+1=0

COS X
PN 20032xcosx+cosx—(4cos2 x—l):

0
<> 2€0S2XCOS X +C0S X —(2€0s2x+1) =0

0.5
ox =1 LT
< (2cos2x+1)(cosx—-1)=0 < cos2x=—2 _ | x=#_+kz
cosx=1 x = k27
T
+ So sénh véi didu kién ta duge | = T3 7 (ke z)
X=k2x
0.5

2b
(2 didm)

9y* +(2y+3)(y-x)=0
7x*+25y+19>0
Xy>0,y>-2;x<-5vx>7

Tir PT déau cua hé va két hop véi didu kién xac dinh suy ra x>7,y>0.

Do d6 (1) & \/9y? +(2y +3)(y—X) —3x +4y/xy —4x =0
2 2 X X
L OV +(2y+3)(y=x)-ox 4(v-x')

\/9y2+(2y+3)y x+3x Dy +x
o (y- 29(x+y)+2y+3 . 4x 0
\/9y +(2y+3)(y—x)+3x Sy +X
S X=Yy

+ Thé vao (2), ta duge: \7x2 + 25X +19 = /X% — 2X—35 + 7/x + 2
<33 -11x-22 = 7\/(x+2)(x+5)(x—7)

& 3(x* ~5x-14)+4(x+5) =7,(x+5)(x* ~5x~14)

bit a=+x*-5x-14 ;b:\/X+5(a20,b>0). Khi d6 phuong trinh tr¢ thanh
3a’+4b*=7ab<a=bv3a=4b
Véi a=b=> x=3+24/7 (théa min) va x =3-2y7 (loai)

61++11137 ~ 61-+/11137

Voi 3a=4b = Xx=————""—"— (thoa man) va x=———— (loai)
18 18

Két luan: Hé c6 2 nghiém cua hé la:

(3+ 27342 ﬁ) " (61+\1/21137 ; 61+\/11137j

18

0.5




3.2
(2 diém)

1+ X? 1+y? . 1+ 2
1+41+y* +32° 1+4J1+2° +3x* 1+4J1+Xx° +3y°
val+x’=a, 1+y*=b, 1+z° =c vdi a,b,c>1
+Taco W:\/(ler)(l—eryz)

2+Yy
2

+bat P =

2

2
= 1+y3s2er

+ Theo cd-si \/(1+ y)(1-y+y’)<
1+ %2 S 1+ %2 _a
1+41+y* +322 2(L+y?)+3(1+2%) 2b+3c

+ Suy ra

(1)

0.5

+ Hoan toan tuong ty ta cling co
1+y° . 1+ y? __ b 2)
1+41+2° +3x% 2(1+2°)+3(1+x°) 2c+3a
1+ 2° 1+ 2° C
3 2 2 2\ ( )
1+ 441+ x> +3y 2(1+X )+3(l+y ) 2a+3b
+ Cong céc bét dang thire (1),(2),(3) theo vé ta dugc
P> a + b + ¢
2b+3c 2c+3a 2a+3b

0,5

a’ b? c?
> + +
2ab+3ca 2bc+3ab 2ca+3bc
(a+b+ 0)2

5(ab+bc +ca)

P>

0.5

—
=P2> =—=d
5(ab+bc+ca) 5 pem

+ D4u “=" x4y ra khi va chikhi x=y=2=2

(
3(ab+bc+ca) 3
(

0.5

3.b
(2 diém)

U1:§

. 2. 2
Cho day so (Un) xac dinh nhw sau U = Upq Tinh tong

" 2(2n-1u,4 +1

ciia 2019 s6 hang dAu tién ciia ddy s6 (u, ).

1 2(2n-Yupy+1 1

Taco — = +4n—2= +2[n2—(n—1)2}
Un Un-1 Upg Un_q
:>i—2n2:i+2[n2—(n—1)2}—2n2: 1 —2(n—1)2
un un—l Un_l
5 cd 2 2 1
Tuong tu ta sé co —2(n—1) = —2(n—2) - -~ _9
Up Up_2 Uy
2
Suyrai—an:i_zzﬁ_gz_ijiz4n 1
Un Uy 2 2 u, 2

0,5




2 11
(2n-1)(2n+1) 2n-1 2n+1

2019 2019 1 1
=Y u= (5]
i=1

“(2i-1 2i+1

1) (1 1) (1 1 1 1 1 4038
=ll1-=|+|=-=|+| == |+t ——— |=l-——=———
( 3) (3 5) (5 7) (4037 4039) 4039 4039

= U, =

4a |+ n(Q)=C. =4845

(2 diem) Trudng hop 1: Ca 4 cdy dugce chit ¢ gan nhau c¢6 20 cach 0.5

+ Truong hop 2: Trong 4 duoc chit co ding 3 cdy gan nhau

- Chat 3 cdy gan nhau c¢6 20 cach

- Mbi 3 ciy gan nhau c6 15 cay khong gan 3 cdy d6. Vay truong hop nay cé:
20 X 15 =300 céach 0,5

Truong hop 3: Trong 4 cay duoc chat co dung 2 cay gan nhau:

- Chat ding 2 cay ¢ gan nhau c6 20 cach ‘

- V&1 moi 2 cay gan nhau c6 16 cay khong ¢ gan hai cay nay. Trong 16 cay lai c6 15

cdp cdy gan nhau. Chon hai cay khong gan nhau trong 16 cay co: CL -15=105
Vay truong hop nay co6: 20.105 = 2100 cach

0.5

+ Truong hop 4: Trong 4 cdy dugc chat co dung hai cap cay gan nhau
- Chon mot c@p cdy gan nhau c6 20 cach .
- Moi céch chon mdt cap cay gan nhau lai ¢6 15 cap cay gan nhau dugc chon tir 16
cdy. Vay truong hop nay co 20;5 =150 cach
Vay n(A) = 4845— (20 + 300 + 2100 +150) = 2275
Suyra: P(A) = % = @

4845 969 0.5

Bai 4 b (2,0 diém). Trong mit phang v6i hé toa dd Oxy, cho tam giac ABC c6 ba goc déu nhon va ndi tiép
duong tron tam |. Goi K 13 hinh chiéu vudng goc ctia B trén duong thang AC, H 14 hinh chiéu vudng goc
ctia C trén duong thang Bl. Cac dudng thang AC va KH 1an luot c¢6 phuong trinh 13 z + y +1 = 0 va
z + 2y —1 = 0. Biét diém B thudc dudng thang y — 5 = 0 va diém | thuoc duong thang z +1= 0. Tim
toa do diém C.

Huwéng din.
K 13 giao diém ctua HK va AC nén c6 toa d6 1a K(-3; 2). Puong thing BK vudng goc v6i AC nén cd
phuong trinh: x - y + 5 = 0. Vi B thudc dudng thing y - 5 = 0 nén toa d6 B(0; 5).

Goi

—%;g] 1a trung diém cta BK, M 1a trung diém BC thi EM // AC nén phuong trinh EM [&: X +y - 2

= 0. Suy ra toa o ciia M 1a: M (m;2 — m). Do MH = MK nén tam giac HMK cén tai M, c6 MD la trung




zT=m-+1t

y=2—m 2’ thay vao phuong

tuyén ciing 1a trung truyc, nén phuong trinh duong thing MD ¢6 dang: |

trinh cuia HK ta co:

mAt+2(2-m+2)-1=0t=" 6m_3;4_3m].

, suy ra toa do cua D la: D[ -

_—

. Suy ra toa d6 véc to BH la:

12m+9 —2—6m

Tir toa d6 cuia D va K suy ra toa do cua H [ ;

5 5
BH — 12m5+9;_275_6m].M§1t khac goi I(—l;n),ta co E = (—1;71 —5) cung hudng voi BH nén
(0 =5)(12m +9) = 27 + 6m ¢ (n.—5)(4m +3) = 9+ 2m = n = 2= (1,

Ngoai ra BM.IM = 0 nén ta co: m(m+1)—(m+3)(2—m—n) =0
& 2m’ +2m — 6+ n(m+3) =0 (2). Thé (1) vio (2) ta duoc:

11m +12

it 3 (m+3):0:>(m2—|—m—3)<4m—|—3)+(11m+12)(m+3):0

m*+m—3+

:»4m3+18m2+36m+27:0<:>(2m+3)(2m2+6m+9):0:»m:—%

_§;Z] - E[_%%] = C(~3;2) = K (—3;2) nén tam gidc ABC vudng tai C.

Khi d6 toa do M
2 2

Cau 5.

1. Cho hinh chép S.ABCD ¢6 ddy ABCD 1 hinh chit nhat AB — 3a va AD = a3 . Canh
bén SA=2a VA SA vuéng goc véi mat diy (ABCD). Goi H,K lan luot la hinh chiéu

, , 2,0
vubng goc cua dinh A 1én cac canh SB va SD . Tinh goc gitta duong thang A C' va mat phang
(AHK).

Tacd AH L SB, ma BO L 54 BC 1 (SAB BC 1. AH
aco , ma BCJ_BA:> ( ):> 050

Suyra: AH 1| (SBC) = AH | SC (1)

2




Tuong tu: AK 1 SC (2)

0,50
Goi I = SCN(AHK) ,tir (1) va (2) suy ra: SC L (AHIK)
Do dé: (AC,(AHK)) = CAI = ASC 0,25
Taco: AC = AB> + AD® = 2a\3 0,25
Ma: tan ASC = % — 3 = 450 = 60° 0,25
KL: (A C,(AHK)) — 60" 0,25
2. Cho tir dién OABC c¢6 ba canh OA,0B,0C d6i mdt vudng goc voi nhau tai O. Goi H 1a
hinh chiéu vudng goc ciia O 1én mit phang (ABC ) va P la diém bat ky trong tam giac 20
2 2 2 2 ’
ABC. Chirng minh riang PA + FB - e _, + PH-
0A> OB  0C? OH*

A
Tacé: OP = xO—A%—yO—B%—z% (1)
Do diém P nam trong tam gidc ABC nén z +y + z = 1. 0,25




Tir (1) taco: x(071)2 — OP.OA =

OP? + 0A* — PA? o OP? + 0A* — PA?

? 204 0,50
_ 1 OP?> PA? '
Suyra: z =—|1+ —
2 04> 0A°
Tuongtu'y—ll%—OPZ——PB2 _1 14—OPQ—PC2 0.25
o 2| oB* 0B 2 oc* oc? ’
Mataco: z+y+z2=1 5
:>11 OPZ_PA2 11 OPQ_PB2 11 OPQ_PC2 _1
2 04> 04° 2 OB* 0B’ 2 oc* o0c?
OP* OP* OP? PA*  PB*  PC*? 0,50
3+ > T 7 T > 2+ 7 T 7 T 2
OA OB ocC OA OB ocC
2 2 2
< 1+0P 12+ 12+ 12 :PAz pBg'i'PCQ
OA OB ocC OA OB ocC
~ r r 1 1 1 Y 2 2 2
Mat khac ta co: + + = va OP" =0OH" + PH 0,25
0A> OB* 0C* OH?
2 2 2 2 2 2 2
Do db: PA+PB +PC’ :1+0P :1+0H + HP :2+PH
04> O0B* 0C” OH’ OH’ OH? 0.25
2 2 2 2 !
KL: PA + PB + PC =2+ PH (dpcm).

0A4*>  oB*  oc? OH?
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