SO GIAO DUC VA PAO TAO HA NOI Ki THI CHON HQC SINH GIOI CUM LOP 11
CUM TRUONG THPT NAM HOC 2021 - 2022

| M6n thi: TOAN
Thoi gian lam bai: 150 phut

| PE CHINH THUC

Bai | (5,0 diém)
1) Giai cac phuong trinh sau :
a) sin2x —4cosx —sinx +2 =0, b) sinx cot 2x = cos 3x.

2) Gii hé ph rinh \/5x + 2y +\/2x+y =5

1a1 h¢ phuong trin :
J2X 4y +x -y =1

Bai 11 (3,0 diém)

1) Tim s tu nhién x thoa man %AZZX —-A’ < ng +10.
X

X2

3) Hoi ¢6 bao nhiéu sé tu nhién c6 5 chit s6 trong d6 co it nhat mot chit s6 1.
Bai 111 (4,0 diém) Cho ddy s6 (u, ) thoaman u, =1 u_, =3u +2,vn >1.

n+l

5
2) Tim hé s6 cua x° trong khai trién (x?’ - Ej :

1) Chtrng minh day s6 (un + 1) 13 mét cap s6 nhan, tinh u,,.
1 1 3
<

2) Chirng minh + +...+ —.
u+1 u +1 u,+1l 4

. . v
3) Tim cong thirc tong quat cua ddy so v, =Lv = ———,Vn >1.
o2v +3
7 (V2x -1 -3fax -2
Bai 1V (2,0 diém) Tinh gidi han Iin‘ll 1 :
X—>! X —_

Bai V (6,0 diém) Cho hinh hop ABCD.A'B'C'D" ¢6 cac goc BAD = DAA'=BAA' =60° va tat
ca cac canh bang a.
1) Chang minh BA' 1. B'C ' va tinh d¢ dai canh AC ' theo a.

2) Lay cac diém M,N,P théa man MA +MB = O NB +2NC —O 2PC +PC ' =0.
Dung thiét dién cua hinh hop ABCD.A'B'C 'D" cat bai mat phang (MNP).

3) Mat phang (MNP) cit duong thang D 'B tai |. Tinh ty s6 %

Ho vatén thi sinh:........ccooviviiiiiiiiiii e, S bao danh:
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HUONG DAN CHAM Mon thi: TOAN
Bai | Cau Néi dung Diém
é()d la sinx =2
(5.09) sin2x —4cosx —sinx +2 =0 < (sinx —2)(2cosx -1) =0 <
CoSX = = 1,0
2
+)sinx = 2(1)
+) COS X :1<:>x - +% ykor. 1,0
2 3
1b
bK:sin2x # 0 < x ;tk?ﬁ. 0,25
SiN X cot 2X = oS 3X <> Sin X.C0S2X = C0S 3X.SiN2X
@%(sin 3X —sinx) =%(sin 5X —sinx) 1,0
oo [ =3k X =kz .
sin 3x = sin 5x
i Tlex =z +kar  |x = F L K7 ’
8 4
Je A cn k7 T krx
Két hop diéu kién X # — suyra X = —+—.
2 8 4
‘ 0,5
Vay nghiém cua phuong trinh 1a X =%+Tﬂ.
2
JoX +2y =a BX +2y =a’ X =a’-2b°
it 4 @=>0b>0= / , = ’ )
2x+y =b 2X+y =b y=5b —-2a 0,25
Khi dé hé phuong trinh tr¢ thanh
a+b=>5 a=5-b
<
b+a®-20* —(50*-2a%) =1 3(5-b)-70*+b-1=0
_ _ 0,5
a=5-b b=2a=3
S S
4’ +2%-74=0 b:_ﬁa)
4
S5X+2y =9 X =1
V6i=<>b=2a=3= =
2X+y =4 y =2
0,25

Vay h¢ c6 nghi¢m la (1;2)




2 Diéu kién: X e [],x > 3. 0,25
(3,0d) :
ta co
1 1 X(x =D(x -2
AL —A’ < 6C °+10 & Z.2x(2x - 1) —x(x — 1)< 6 x(x =1)( ) 0,25
2+ 7 2 3!
SX(2X-D)—x(x-)<(x-1(x-2)+10
0,25
&S X <12 x <4
Két hop diéu kién suy ra X = 3 hoic X = 4 0,25
2 5-k
k 3k k 5k-10
{x ——J ZC ( ij ZC ( ) X 05
Hé sb ciia X° trong khai trién thoa mén: 5k —10=5=k = 3.
A A A o 5 R S 3 2 0,5
Vay hé¢ so cia X trong khai trién la: C (—2) =40
Goi sb can tim 1a abcde
. . . 0,5
S6 cac sd tu nhién c6 5 chir sd 1a: 9.10*
S cac s6 tu nhién ¢6 5 chit sé trong d6 khong c6 chir s6 1 1a: 8.9° 0,25
S6 cac s6 ty nhién ¢ 5 chir s6 trong d6 c6 it nhat 1 chir so 1 1a:
. 0,25
9.10° -8.9* =37512 s6
3 Taco:u  +1=3(u +1),vn>1
(4,0d) n+ ’n ,
Suy ra (u, +1) la céip s6 nhan véi cong boi 2 05
Taco: (u50 + 1) = 3%, (u1 +1) =2.3%
Suyrau, =23 -1 05
, 1 « X £ ~ A A 1Y 1
Taco 1a cap s06 nhan véi cong boi bang —.
Un +1 3 05
100
1 _
1 1 N 1 1 3 13%°-1 - 3 0,5
5 99 n
u-+1 u +1 u,+1 u +1 1_1 2 2.3 4
3
1 v +3 3
= — >
v y +V ,vn =21 0.25
5 1
bitw =— —>w =Lw =2+3w ,Vn=>1 0,25

+1
n




Theocauasuyraw =23""-1

0,25
1 1 0,25
Vayv = ' n = '
Y T
?2 o0 (sz “1-33x —2) (\/Zx 1 —1) (%/3x 2 —1)
’ lim =lim — . 0,5
x—1 X —1 x—1 X -1 X -1
IimM—lim x-1-1 —|im(#)—1 05
x—1 X —1 x—1 (X—l)(m+l) Xl '\/2X—1+1 |
(3 —2-1) X -2-1
Iirr11 1 = Iirrl1
X —> _ X—>. 2
X (x —1)(,3/(3x ~2) +3x -2 +1j
0,5
s/(sx —2) + 33X -2 +1
(\/2x —1 - 3x —2)
lim =0.
x—1 X _1
5 Tacoh: @:M‘—E
(6,0d) .
B'C'=AD
Suy ra 0,25
2 2
BA'.B'C':(AA'—AB)AD:a——a—:O 0,25
2 2
SuyraBA' LB'C"
0,5
AC'=AA'+ AB + AD 0,25
-9 - D —\2
AC?=AC" =(AA'+AB+AD)
— AA?+ AB? + AD? + 2AA' AB + 2AA'AD + 2ABAD = 63> 0,5
— AC'=+/6a 0,5
Goi giao cta MN v6iCD vaADIaE va F 0,5
Goigiaocua MN vsiCDvaADIaEvaF 0,5
Goi giao cua EP vo1 C’D’ vaDD’ 1aQ va G 0,5




Goi giao cua FG voi AA’ va A’D’1laSvaR

Suy ra thiét dién 1 luc gidc MNPQRS 0.5
Goi H,K 1a giao cua MN véi BD va QR véi
B’D’

0,25
Chtng minh tr gidc BKD’H la hinh binh hanh 0,5

Suy ra I 1a trung diém ciia BD’

Vay —D I =1.




