SO GIAO DUC VA PAO TAO KY THI CHON HQC SINH G101

BINH PHUGC CAP TINH LOP 12 NAM 2019
Mon: Toan.
[ PE CHINH THUTC | Thoi gian 1am bai: 180 phut (khong ké thoi gian phat dé).
(Pé thi gom c6 01 trang) Ngay thi: 22/09/2019.

Céu 1. (4 diém) Cho ham sby = f (x) = X_Jri ¢6 dd thi (C).
X —
a) Khao sat su bién thién va vé do thi (C) cuaham sé y = f (x).
b) Tim hai diém A, B thudc vé hai nhanh cia do thi (C) sao cho AB ngén nhat.
Cau 2. (6 diém)
a) Giai phuong trinh: (sin2x+cos2x)cos x+2c0s2x—sinx=0.
2xy° —y =Y +1+2xy°\4x* +1=0
X —242x.[y = 2¥/x+6 +2
c) C6 27 tam thé dugc danh cac s6 tu nhién tir 1 dén 27 (mdi the danh dung mot s6). Rt ngau nhién
ba the. Tinh xac suat dé rat dwoc ba thé ma tong cac so trén ba the chia het cho 3.
Cau 3. (4 diem)
a) Trong mat phang véi h¢ truc toa dd Oxy. Cho tam giac ABC ngi tiép duong tron tam 1(-2;-1),

b) Giai h¢ phuong trinh: {

ATB = 90°, H(-1-3) la hinh chiéu vuéng gdc cua A lén BC va K(-12) la mot diém thudc
duong thang AC . Tim toa d6 cac dinh A, B,C . Biét ring diém A c6 hoanh d6 duong.

b) Cho tam gidc ABC (AB < AC). Budng phan gic trong goc A cét dudng tron ngoai tiép tam giac
ABC tai diém D. Goi E la giao diém cia duong trung truc cia doan thang AC va duong phan
giac ngoal cua géc A. Goi H la glao diém cua DE va AC. Buong thang qua H va vudng goc
v6i DE cit AE tai F. Puong thang qua F vubng goc véi AE cit AB tai K. Chiing minh ring

KH song song BC. ’
Cau 4. (3 diem) Cho hinh chop S.ABCD c6 day ABCD Ila hinh chir nhat biét AB =a, BC = 2a, tam giac

SAB déu va nam trong mét phang vudng goc véi mat phang (ABCD).

a) Tinh thé tich khoi chép S.ACD.
b) Tinh khoang cach gitra hai duwong thang SC va BD.
Cau 5. (2 diém) Cho a,b,c 1a céc s thuc khong am théa (a+b)(b+c)(a+c)>0 va a>max{b,c}.

Chang minh rang:
[a R [b / /a+7 b+c) 15
b+c a+c \Va+b 2

Céu 6. (1 diém) Cho ddy s6 (u,) x4c dinh bai

n

u, =1u, =2020;u

' n+l

2019u, (1 2019) N2
n-1

Tinh lim (i+i+i+...+i}

N—+00 ul u2 U3 u

n

- Thi sinh khéng duroc sir dung tai liu va may tinh cam tay
- Giam th; coi thi khéng giai thich gi thém.



LOI GIAI CHI TIET
. +1 5
Bail.  Chohamsé y=f(x) =’C—l c6 @ thi (C).
x_
a) Khao sat sy bién thién va v& @6 thi (C) cua hamsé y = f(x).

b) Tim hai diém 4, B thudc vé hai nhanh cua do thi (C ) sao cho 4B ngén nhét.

Loi giai
x+1
a) y=f(x)="—
x—1
+) Tap xac dinh: D = R\{l} .
+) y'= 2 <0, Vx #1. Ham s6 nghich bién trén cac khoang (—oo; 1) va (1;+oo).

(x-1)°
+) y' khong xac dinh tai x=1.
+) lim y =1 nén y=1 la tiém can ngang cia do thi ham sd.
x—>to0
+) lim y =—o0; lim y =+o0 nén x=1 14 tiém can dimg cua dd thi ham sb.
x—1" x—1"

— | T ik

+) D6 thi

b) Gia sit 4| x; 200 | Bl v 2| i x <1<,
x -1 x, -1

bat x, =1-a; x,=1+b voi a,b>0.

g et (3]

> 4atb.i =16.
ab
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a=>b
, =2
DAu "=" xay ra khi va chi khi 2 @{a [.Vay A(l—ﬁ;l—ﬁ), B(1+\/2;1+\/2).
2

Bai 2.
a) Giai phuong trinh (sin 2x + cos 2x)cos x + 2 cos 2x —sin x = 0
2xp° =y =y’ +1+2xp°V4x* +1=0 (1)

2 =242xfy = 2/x+6+2 (2)

¢) C6 27 tAm thé dugc danh cac s6 ty nhién tir 1 dén 27 (mdi thé danh ding mot s6). Rat ngau
nhién ba thé. Tinh xac suat dé rat dugc ba thé ma tong cac sb trén ba thé chia hét cho 3.
Loi giai

b) Giai h¢ phuong trinh {

a)

(sin2x +cos 2x)cos x + 2 cos 2x —sin x = 0 <> 2sin xcos” x +cos 2x(cos x +2) —sinx = 0

o sinx(ZCos2 x—1)+cos2x(cosx—2) =0 <> cos2x(sinx+cosx—2)=0

7 krx
x=—+
4

cos2x=0 2
s —2=0" il |
sinx+cosx—2= Sin(x+zj =\2(PTVN)

Vay nghi¢m cua phuong trinh 1a S = {% +k7” |k e Z} .

b)DK: x>0;y2>0.

Nhan thiy x =0; y =0 khong phai 1a nghiém cuia hé phuong trinh do d6 ta chi xét x>0,y > 0.
Ta co:

2xy” —y =" +1+2xp°V4ax® + =0<:>2xy2(1+\/4x2+1)=y+\/y2+l

<:>2x(1+\/4x2 +1)=l+ }14—%
Y Y

Xét ham s6 f(t)zt(1+ 1+t2),t>0,f’(t)=1+ 1+£% +

2

¢
V1+£

Ham 5O 1(2) dong bién trén (0;+00) do dé ta co

>0.

y y
Thay vao phuong trinh (2) ta co:

2x(1+\/4x2+1)=l+ 1+L2 <:>f(2x)=f(lj<:>2x=l@y=L
y
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x3—2:2\3/x+6+2<:>x3—8:2\3/x+6—4<:>(x—2) X +2x+4-— 2 =0

(W)Z+ZM+4

x=2
&2 2

X +2x+4- > =0

(%/x+6) +2Yx+6+4

+ Voi x=2:>y=i thoa man yéu cau.

o2 2
+ Vo1 x” +2x+4- > =0

(frv6) +25r6+4
, b , (\3/x+6+1)2+7

< (x+1) +3- =0 (x+1) + =0 (*)

(m)z +23x+6+4

Phuong trinh (*) vO nghi¢m.

—_—
=
+
(@)}
+
—_
+
W

x=2
Vay hé c6 nghiém duy nhét

— 1 :

7y

¢) Goi Q khong gian miu cua phép thi: “Rut 3 thé trong 27 thé”. Khi d6, n(Q) = C;, =2925.
Goi bién cd A4 : “Rut 3 thé trong 27 thé ma tong cac so trén ba thé chia hét cho 3”.

Xét 3 tap hop:

Tép B : “Cac thé c6 s6 chia hét cho 3”= B ={3;6;9;12;15;18;21;24;27}.

Tap C: “Cac thé cosd chiacho3 du1” = C= {1;4;7:10;13;16;19;22;25} .

Tap D: “Céc thé ¢6 sb chiacho 3 du2” = D = {2:5:8;11;14;17;20;23;26} .

(Nhén xét: Ba tap hop B, C, D 1a doi mot roi nhau v6i n(B)=n(C)=n(D)=9; 27 tam th¢ déu
duoc liét ké 1 trong 3 tap trén, khong co tam thé nao duoc liét ké 2 lén).

Theo tinh chat ddng du va phép chia hét cho 3, bién ¢c6 A xay ra khi va chi khi mot trong cac
kha nang sau xay ra:

KNI1. 3 thé rat duoc déu ndm trong tap B, khi dé n,(4)=C, =84.

KN2. 3 thé rat duge déu nam trong tap C, khi d6 n, (A4)=C; =84.

KN3. 3 thé rat dugc déu nam trong tap D, khi d6 n, (4)=C, =84.

KN4. 3 thé rat duge co6 1 thé trong tap B, 1 thé trong tap C, 1 thé trong tap D, khi do
n,(A)=CyCyCy=729.

Do d6, n(A)=n,(A)+n,(A)+n,(A)+n,(4)=981.
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n(4) _ 981 _109
n(w) 2925 325°

Vay x4c suét clia bién c6 4 la: P(4)=
Bai 3.

a) Trong mat phang voi hé toa @ Oxy .Cho tam gidc ABC noi tiép duong tron tim [ (—2;—1) .

Goc AIB bang 90° ,H(—l;—3) 1a hinh chiéu vuong goc ciia 4 1én BC va K(—l;2) thudc

duong thang AC . Tim toa d6 4, B, C biét ring 4 c6 hoanh d6 duong.

b) Cho tam gidc ABC (AB <AC ) Puodng phan giac trong goc 4 cit duong tron ngoai tiép tam

gidc ABC tai D. Goi E la giao diém cua duong trung truc ciia doan thing AC va dudng phan

gidc ngoai ciia goc 4, H = DE N AC . Pudng thiang qua H va vudng goc voi DE cit AE tai F.

Puong thing qua F vudng goc voi AE cit AB tai K. Ching minh rang KH //BC .

Loi giai

a)

H

Tacod AIB=90° nén ACH =45° suy ra tam giac AHC vudng can tai H

Mat khac I4=1C nén HI 1. AC

Phuong trinh duong thang AC qua K (-1;2) va vudng goc voi HI c6 phuong trinh
-x+2y-5=0.

Goi A(2a—-5;a)e AC

Tacod AC:x/EAH:>AH:£ %:\/EHK:\/Ed(H;Ac)ZZ\/ﬁ

NG
2 - a=-1=4(-5-1) (1( )
<:>\/(4—2a) +(_3—a) =210 & a=3:>A(1;3)

Vay A(1;3).

Phuong trinh duong thang BC qua H (-1;-3) va vudng goc voi AH c6 phuong trinh
x+3y+10=0.

Goi B(3b—10;b) e BC,tacd IB=(3b—8;b+1);14=(3;4)
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Vi tam giac AIB vudngtai I nén E.ﬁ=0©3(3b—8)+4(b+1)=0©b=? B(IO ?j

Vi C=AC N BC néntoa dd diém C la nghiém cua hé phuong trinh

x+3y+10=0 x=-=7
&

y=-1

= C(-7;-1)
-x+2y-5=0

b)

Tacd H=DENAC

Goi M, N, P 1an luot 14 trung diém ctia AB, AC va BC.

Khi d¢, ta co:
sz—c=cosP/C7)=cosBAC;ﬂ=cos]@=cos@=cosBAC:Mzﬂ
DC DC 2 EC 2 CD CE
Lai c6:

— e~ -

MNE =90° + ANM =90°+ ACB; DCE = ACB + BCD + NCE = ACB + NEC + NCE = ACB +90°

Suy ra

— e~ -

MNE = DCE = AMNE ~ ADCE (c.g.c) = MEN = DEC = MEN +OEH = DEC + OEH
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o —

@Aﬁﬁ:ﬁc:ﬂzczm:z)mmamgiac nodi tiép suy ra DM L ME . (2)

Gia st ME N AD =1 ,tadiching minh F,I,H;F,M,D.

Cé: IEH = ﬂZC = IAH = IAEH 1 t& giac ndi tiép suy ra /H | DE = I,F,H (do FH ciing
vuong goc voi DE) (1)
Tir (1) két hop v6i DI L FE = I 1a tryc tim tam giac FDE suy ra FD L IE (3)
Tae(2)va@)suyra F,M,D.
D@ thdy AFAM ~ AHAE (g.g) = FA_AM L 4B.AH = AE.AF
HA AE 2

AFAK ~ ANAE(g.g) = A _AR 1 yc.aK = AE.AF

NA AE 2

Suyra AB.AH = AK.AC < % =A—§ = KH //BC.

Bai4. Cho hinh chop S-ABCD ¢4 day ABCD 13 hinh chir nhat biét 4B=a BC=2a tam giac SAB

déu va ndm trong mit phang vudng goc véi mit phang (ABCD).

a) Tinh thé tich khdi chop S.ACD.

b) Tinh khoang cach giita hai dudng thang SC va BD.
Loi giai

S

a) Tinh thé tich khdi chop S.ACD.
Vi ABCD 1a hinh chit nhat nén AB=CD=a, BC=A4AD=2a.
Goi H 1a trung diém ciia AB .

av'3

Vi tam giac SAB déunén SH | AB va SH :T

(S4B) L (ABCD)
Khi d6 <(S4B)N(ABCD) = AB = SH 1L (ABCD).
SH < (SAB), SH 1 AB

. 1 1
Taco Vg ,0p =§SAACD.SH =—.

1 aa\/g_f\/g
. 2 - .

AD.CD.SH =—2a.
6 6

- N[

3
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b) Tinh khoang cach giita hai duong thang SC va BD.
T C ké duong thing song song véi BD cit AB tai diém E .

BD//CE
0 = BECD la hinh binh hanh= BE=CD =a.
BE//CD

Suy ra BE =§HE.

Khi d6 d(BD, SC)=d(BD, (SCE)) =d (B, (SCE))= %d (H, (SCE))(*).
Ké HI L CE (1 eCE), ma CE L SH = CE L (SHI) = (SCE) L(SHI).
(SCE) L (SHI)
Do 6 < (SCE)(SHI')=SI = HK L (SCE)
HK 1 SI (K €SI)

Suyra HK =d(H, (SCE)).
Ké BJ LCE (J € CE) = BJ//HI = HI =%BJ.

Xét tam gidc BCE vuongtai B c6 BJ = BEBC __ 2ay5 .

\BE? + BC? 5
3ax/§
s

= Hl =

Xét tam gide SHI vuong tai H o6 HK =—-HL _ _ 317 .

JSH?+HI? 17

2 3017 _ 2a\/_
3

17 17

Tir ()= d (BD, SC) =

Bai5. Cho a,b,c 1a cac sb thuc khong am thoa (a +b)(b+c)(a+c) >0vaa Zmax{b,c}.

a 11 /a+7 b+c)>15
b+c a+c a+b 2

Loi giai

Datx_b :_VaP [a 11[ J /a+7b+c).
b+c a+c a+b

Tu aZmax{b,c} suyra x <1,y <I.
11 X
+— +
21\ y+1

x(l—y)20<:>x2xy<:>x+y2y+xy:>

Chting minh rang:

Khido P=

le+24/1+7(x+y)

Do 0<x,y<1 nén
< 1
xX+y y(x+1)

2
L, v v,y |y, 7
x+1 x+y x+1 x+y x+1 \/x+y
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X

Tuong tu, ta cling co SIS .
y+1 xX+y

Khi do6

1 11 x y 1 11
P> +2(\/x+y+\/x+yj+2,/1+7(x+y)_ ,_x+y+2~/x+y+2,/1+7(x+y)

xX+y

bat t=/x+y, (0<r<2) taduoc

P2%+12—1t+2\/1+7t2 = /(1)

1 11 14¢ 1
fi(t)=—=+—+ =0& 1=~ (thod)
) 2 (1477 3
1)y 15
Suyra P> f| = |=—.
y f&) 5
x=0 b=0
Dau “=" xay ra khi va chi khi l=%<:> b+c=%a®a=b=c=0(v61§/)
y=1 c=a
15
Vay P>—.
ay 2

u ,n=2.

Bai 6. Cho diy sb (un) xac dinh bo1 u, = L;u, =2020;u 2019, + (1 + 2019} 1

n

n+l =
n_

Tinh lim [i+i+i+...+ij.

n—>+0 ul u2 u3 u

n

Loi giai

Tacé u, =202 +(1+ 201?)%_1 =2019(“—“+”"—1J+un_1
n n— n n—

= 2019(ﬂ+h}2019(“"—-2+hj+u“ = .. =2019) %ty
n n-—1 n-2 n-— =i

n+l*

n+l
Suy ra u,, 22019(Zu—fj+u1 — 2019 2 1y

i=1 1 n+l

n+l

Vay u ,, = +u =u

n+l n

n

VneN.

2019u, (n+2019j u,, n+2019
n = = 4

u n

n

n
(2019+1)(2019+2)...(2019 + n 1)

(n—l)!

~ 1 1 1 1 1 < (k-1)!
Viy —+—+—+..+—=1+ +
U, U, U u 2020 15(2019+1)(2019+2)...(2019+k -2)

n

Do d6 u, =

. 1 ( 2! )i 1 Z (k-1)! K!
20180 2020) 20185 (2019+1)(2019+2)...(2019+k—2) (2019+1)(2019+2)...(2019+k—1)
1 n!

1+ — .
2018 2018.2020.2021...(2019+n—1)
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|
o lim -
v 2018.2020.2021...(2019+ 72— 1)

A I 1 1 1 2019
Nén lim| —+—+—+...+— |=——.
o\ U, Uy u 2018

n
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