SO cu‘u; 11-)12(1: 1;%: ng TAO  PE THI CHON HQC SINH GIOI LOP 12 THPT NAM HQC 2018-2019

Mon: TOAN
Thoi gian 1am bai: 180 phit (kkdng ké thoi gian giao dé)

Cau 1. (6,0 diém)
1. Cho ham sb y= o +11 (C) va duodng thang (d) c6 phuong trinh: y=2x+m. Tim m aé

x—

dudng thing (d) cit d thi (C) tai hai diém phan biét A va B sao cho di¢n tich tam giic
OAB biing % (v6i O 1a gbc toa do).

2. Cho him s y=x*+2(m+1)x* +(8m—3)x+8m—6. Tim m dé ham s6 c6 cyc dai, cyc tiéu
trong d6 mét diém cyc trj clia dd thi ham s6 thude géc phan tu thir hai, mét diém cyc tri
thudc goc phan tu thir tur cia hé truc toa d§ Oxy.

log,,5(2 —cos 2x)

2

3. Tinh gidi han: lim
x—=0 x

Ciu 2. (4,0 diém)
1. Giai phuong trinh: sin(ég— -3x)-16=-15 sin(% +x)

2. Cho A 1a tip hop céc sb tu nhién c6 6 chit s6. Chon ngdu nhién m6t sb thugc tap hop A.
Tinh x4c suit dé sé dugc chon chia hét cho 13 va c6 chir so tan cung bang 2.

Ciu 3. (3,0 diém) Giai hé phuong trinh:

{y3(x+5)\f2+x=l+3y2

2 —2x+a+Vx —6x+12 = Y (3x2 —2x+4 +5Vx* —6x+12 +8)

Ciu 4. (2,0 diém)
Trong mat phfmg toa do Oxy, cho hinh vudng ABCD, diém M(1; 0) la trung diém cua canh
BC, diém N thudc canh CD sao cho CN = 2ND, phuong trinh dudng thing AN la: x—y+2=0.
Tim toa do diém A biét diém A c6 hoanh dj duong.
Ciu 5. (3,0 diém)
Cho hinh chép S.ABCD c6 ddy ABCD 1 hinh thoi canh bang a3, SA=a, SB=SC=SD=a+/3..
Goi M 1a trung diém cia CD.
1. Tinh thé tich cta khdi chép S.ABCM
2. Tinh khoang cach giira SM va BC.
Ciu 6. (2,0 diém) Cho a, b, ¢ 14 c4c s6 thyc duong. Chimg minh rang:
9 32

= >_5
Jab(a+c)(b+c) Ja+4a® +4b* +c’

— HET —

HO V@ 161 TRE SINA: it
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PE THI HQC SINH GIOI TOAN 12 TINH THAI BINH NAM HQC 2018-2019
Cau 1: (6,0 diém).

2x+1
x—-1
duong thang (d) cét do thi (C) tai hai diém phan biét A B sao cho dién tich tam giac OAB

1. Cho ham sb y= (C) va dudng thing (d) c6 phuong trinh: y=2x+m. Tim m &

bing % (v6i O 13 gbc toa o).

2. Choham s y=x3+2(m+1)x? +(8m—3)x+8m—6. Tim m dé ham sb cd cyc dai, cuc tiéu
trong d6 mot diém cuc tri cua d6 thi ham sé thudc goc phan tu thir hai, mot diém cyc trj cua do
thi ham s6 thudc goc phan tu thir tu cta hé truc toa do Oxy .

109015 (2 — €OS2X)
2

3. Tinh gigi han: lim
x—0 X

Cau 2: (4,0 diém)
1. Giai phuong trinh: sin (577[ - SXJ —16 =-15sin (% + Xj .

2. Cho A la tap hop cac sb tu nhién c6 6 chit sb. Chon ngan nhién mot sé thuoc tap A. Tinh xac
suit dé sb dugc chon chia hét cho 13 va c6 chir 6 tan ciing bang 2.

Cau 3: (3,0 diém) Giai hé phuong trinh

YV (x+5V2+x =1+3y* (1)
24 x? —2x44 44/ x2 —6x +12 =y2(3\/x2 _0x 44 45V’ —6x+12+8) )

Cau 4: (2,0 diém)
Trong mat phang toa dd Oxy, cho hinh vung ABCD, diém M (1;0) la trung diém cua canh BC,
diém N thuoc canh CD sao cho CN = 2ND, phuong trinh dudng thing AN 1a: x—y+2=0.
Tim toa do diém A biét diém A c6 hoanh do duong
Cau 5: (3,0 diém)
Cho hinh chép S.ABCD c6 day ABCD 14 hinh thoi canh a+/3, SA=a, SB=SC =SD=aV3.
Goi M la trung diém CD.

1. Tinh thé tich khéi chop S.ABCM .
2. Tinh khoang cach giira hai duong thang SM va BC.

Cau 6: (2,0 diém) Cho a, b, ¢ la cac sb thuc duong.

Chung minh rang: J - 32 >-5
' \/ab(a+c)(b+c) Jarda® +ap?+cd
PAP AN
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2X+11 (C) va duong thang (d) c6 phuong trinh: y=2x+m. Tim m dé

1. Cho ham sé y=

duong thang (d) cét do thi (C) tai hai diém phan biét A B sao cho dién tich tam giac OAB

bing % (v6i O 13 gbc toa o).

Loi giai
Xét phuong trinh:
2x+1 ) X#1 X=1
= m
x—1 ome 2x+1:(x—1)(2x+m)© g(x)=2x>+(m-4)x-(m-1)=0

+) Puong thang (d) cét (C) tai hai diém phan biét A B
<> g(x) =0 c6 hai nghiém phan biét khac 1

- A:(m—4)2+8(m—1)>0<:>m2+24>0 (YmeR)
g(1)=-3=0

+) Goi A(X,;2x,+m); B(X,;2%, +m)

m-—4
XXy =
Khi d6 x,,x, la hai nghiém: g(x)=0. Theo Viet thi
__m+l
’ 2

Taco (d):2x—y+m=0

d(O,d)z%;AB2 =5(% %)’ :5[(x1+x2)2 —4x1x2]:5[

m? —8m+16  4m+4)_ 5(m2 +24)
4 2 4

Khi d6: Sy, =%d(0,d).AB _

m| /5(m*+24)  |m|/m? + 24
B 4

J5 2

N |-

Soss :%<:>|m|\/m2+24:5<:>m4+24m2—25:0<:>(m2—1)(m2+25):0<:>m:il.

Vay m=+1

2. Cho ham s6 y = x® +2(m+1)x* + 8m—3)x+8m—6. Tim m dé ham sé ¢c6 cuc dai, cuc tiéu
trong d6 mot diém cuc tri cua d6 thi ham sé thudc goc phan tu thir hai, mot diém cyc tri cua do
thi ham s6 thudc goc phan tu thir tu cta hé truc toa do Oxy .

Loi giai
Taco y'=3x% +4(m+1)x+(8m—23)
Ham s ¢6 cuc dai, cuc tiéu khi y'=0c6 hai nghiém phan biét.
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m>4+\/§

2
4-43
< —_—
2
Puong thang qua hai diém cuc tri ciia do thi ham sé c6 phuong trinh:

A'>0&s
m

y= %(—4m2 +16m—13)x+ %(—ezm2 +31m—24)

—4(m+1)
XX =—
Goi (X, Y, )i(%,;Y, ) diém cuc tri cua do thi ham s6. Ta c6 -
X, X, = m3—

y, = g(—4m2 +16m—13)x, +§(—8m2 +31m - 24);
Y, = g(—4m2 +16m—13)x, + g(—8m2 +31m —24);
9 9
Viham s y = x® +2(m+1)x* + (8m—3)x+8m—6c6 hé s6 a=1>0 nén khdng xay ra truong hop
dd thi ham s6 c6 mot diém cuc tri thudc goc phan tu thir nhat, mot diém cuc tri thudc goc phan
tu thir ba cta hé truc toa do Oxy .

DPé mot diém cuc trj cua d6 thi ham sé thudc goc phan tu tht hai, mot diém cuc tri caa db thi
XX, <0

ham sé thudc goc phan tu thi tu cia hé truc toa do Oxy thi {
¥1-y, <0

Véi XX, <0< m< g(l)

Véi y,.y, <0

< ((—4m? +16m —13)x, +(-8m’ + 31m - 24))((-4m” +16m —13) x, +(-8m” +31m - 24)} < 0

< (-4m? +16m —13) x,.x, +(~8m? +31m — 24)(~4m? +16m ~13)(x, + X, ) +(~8m? +31m - 24)" <0

) m>3
< -m+4m-3<0< (2)
m<1

Két hop (1) va (2) tacom <§

L. lo 2 — C0S2X
3. Tinh giéi han: lim Gaos ( > )
X—> X

Loi giai

Ta co:
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10915 (2 — €OS2X) _lim 109015 €.1n (2 — cos2x)

lim 5 >

x—0 X x—0 X
In(1+25in X) /cip ¢ \2 '
= 2109, €. lim (smxj = 210g,q5 €
= 2018 & - . = 2018
x>0 2sin?x X

Cau 2. (4,0 diém)
1. Giai phuong trinh: sin (577[ - SXJ —16 =-15sin (% + Xj .

2. Cho A la tap hop cac sb tu nhién c6 6 chit sb. Chon ngan nhién mot sé thuoc tap A. Tinh xac
suit dé sb dugc chon chia hét cho 13 va c6 chir s6 tan cing bang 2.

Loi giai

1.batt=x +%@ X=t —%. Phuong trinh da cho tr¢ thanh:

sin 5—”-3(t—ﬁj +15sint—16 =0
4 4

< —sin3t+15sint-16=0

< 4sin®t+12sint-16=0

& (sint—1)(sin*t+sint+4)=0
osint=1

<:>t—£+k27z
2

Do d6 ta co: X:%+k27z, keZ.

Vay nghiém cua phuong trinh 1a: x = %+ k27, keZ
2. S6 phan tir khong gian mau 1a: |Q =9.10°.

Goi B l1a bién ¢ sé dugc chon chia hét cho 15 va c6 chir sb tan cing bang 2 .

Ta nhan thay rang: S6 nho nhét c6 6 chix sé chia hét cho 13 1a: 100009, sb 16n nhat ¢6 6 chit s6
chia hét cho 13 1a 999999 .

Ta c6 100009 +13 =100022, do d6 sb c6 6 chir s6 nho nhat chia hét cho 13 va c6 chir s6 tan cling
bang 2 chinh la s6 100022 .

Nhan thay rang néu hai sé tu nhién c6 6 chit sé ciing chia hét cho 13 va déu ¢ chir s6 tan cling
bang 2 thi hiéu cia chung ciing chia hét cho 13 va ¢ chir s tan cling bang 0.

S6 nho nhit (I6n hon 0) ¢6 chir s6 tan cuing bang 0 chia hét cho 13 1a 130.

Diéu nay ching to tat ca cac s6 ¢6 6 chir s chia hét cho 13 va c6 chir s tan cung bang 2 1ap
thanh mot cap s6 cong ¢ s6 hang dau 1a u, =100022, cong sai d =130.
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Cong thic s hang tong quét cia day la: u, =u, +(n-1)d.

Vi s can tim 1asé c6 6 chir s6 khong vuot qua 999999 nén ta co:

100022 + (1 —1)130 < 999999 <> n <

09239 _ 6923,9.

Vi n 14 sb tu nhién nén sé hang 16n nhét trong day trén (ng véi n = 6923.

Vay s6 phan tir cua bién co B 1a |B|=6923.

X4c suét cia bién co B 1a: P(B) =

Cach 2.

S6 phan tir khong gian mau la: || = 9.10°.

Goi s6 chia hét cho 13 va ¢ chir s6 tan cing bang 2 1a a,a,a,a,a.2.

Taco: aa,aa,a2=10aa,a,a,a,+2.

Goi k la sb du ciia phép chia a,a,a,a,a, cho 13

(keN,0<k<12).

Khi d6 vi a,a,a,3,a,2 =10.a,a,8,3,a;+2 :13 (k e N, 0< k <12)nén ta cé:

10k +2113 (keN, 0<k <12)

Do d6 tdn tai s6 ty nhién t sao cho: 10k +2 =13t > t = K2 (keN,0<k<12).Taco
bang:
k=0 10k +2 2 Loai
- L¢N
13 13
k=1 10k +2 12 Loai
-Z¢N
13 13
k=2 10k+2_22 Loai
13 13
k=3 10k+2 32 Loai
—2CgN
13 13
k=4 10k+2:4_2:4€N Thoéa man
13 13
k=5 10k+2 _52 Loai
13 13
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k=6 10k +2 62 Loai
=—¢N
13 13
k=7 10k+2 72 Loal
13 13
k=8 10k +2 82 Loai
=—¢N
13 13
k=9 10k +2 92 Loai
=—¢N
13 13
k =10 10k +2 102 Loali
13 13
k=11 10k +2 112 Loai
13 13
k=12 10k +2 122 Loai
=—"—"—¢N
13 13

Tir bang trén ta cd k =4 1a s6 du cua phép chia a,a,a,a,a, cho 13. Nhu vay, ton tai s6 tu nhién t
de:

100004 99999 -4

a,a,a,a,a;, =13t +4. Vi 10000 < a,a,a,a,a; < 99999 nén 13 <k< 13 hay

9926 ~ 768,923 < k < 299

~7691,923 = 769<k <7691, keN.

Goi B l1a bién ¢ sé duoc chon chia hét cho 15 va c6 chir sb tan cung bang 2.

Khi d6 s6 phan tir ctia bién ¢6 B 1a |B|=7691—769 +1=6923.

X4c suét ciia bién cd B 1a: P(B) ===

Cau 3 (3,0 diém). Giai hé phuong trinh

YV (x+5V2+x =1+3y> (1)
24 x? —2x+4 44 x> —6x+12 :y2(3\/x2—2x+4 +5Vx? —6x+12 +8) 2)

Lo giai
biéu kién: x>-2

Véi diéu kign x> -2, tir (1)= y > 0. Khi do:
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(1)@(\/2+x)3+3\/2+x:(lj» +§©f(\/2+x):f(l] (*) voi f(t)=t"+t
y y y
ma f'(t)=3t>+1>0Vt, do dé: (*) = 2+x:%<:> yzzﬁ (3)

Thay (3) vao phuong trinh (2), ta duoc:

(2+x)(2+\/x2 _2x+4 4% —6X+12)=3\/x2 Cox+4+5Jx  —6x+12 +8
< (x—DVx? —2x+4 +(x =3Vx* —6x+12 +2x-4=0
& (=2 x? —2x+4 +(x =2 —6x+12 +(\/x2 —2x+4—\/x2—6x+12)+2(x—2)=0

S (x=2WxT =2x+4 + (x =2 x> —6x+12 + Hx—2) +2(x-2)=0

Vi —2x+4 +40x2 —6x+12

@(x—Z)(\/xz—2x+4+\/x2—6x+12+ 4 +2J=o
\/x2 —2x+4 +\/x2—6x+12

x=2=0 4)

4

IV Zox+a 5 —6x+12 4
\/x2—2x+4+\/x2—6x+12

+2=0 (5)
) . 1 . A 1

+ Xeét (4) = x =2, thay vao (3) ta dugc y=4_r§. Vi y>0 nénsuyra y=E.

+Xét (5), ta thiy : VT (5) >0V x>-2, do d6 phuong trinh v6 nghiém.

Véy hé da cho ¢ nghiém duy nhat (x;y) = (2;%).

Cau 4: (2,0 diém)

Trong mat phang toa dd Oxy, cho hinh vudng ABCD, diém M (1;0) la trung diém cua canh BC,
diém N thuoc canh CD sao cho CN = 2ND, phuong trinh duong thing AN 1a: x—y+2=0.
Tim toa d6 diém A biét diém A c6 hoanh d6 duong

Loi giai

A B

M

D N C

Pit canh cua hinh vuéng bang a
2 2 2

Taco: AM :ﬁ,AN :@,NM _SacosMAN =AM+ AN —MN® _ 1
2 3 6 2AM.AN J2
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A€ AN = A(X;x+2)Vvéi x>0
AM, AN c6 vecto chi phuong 1a: m:(l— x,—x—2),a:(1;1)

I —2x— =1 N
cosMAN:i@ | 2X ]4 _ 1t <:>2x2+2x—4:O<:>X (N)

V2 \/(1—x)2+(—x—2)2.«/§_$ x=-2 (L)

Vay A(L3)

Caus5. (3,0 diém)
Cho hinh chép S.ABCD c6 day ABCD I3 hinh thoi canh a3, SA=a, SB=SC=SD=2a+3.
Goi M la trung diém CD.
1. Tinh thé tich khéi chép S.ABCM .
2. Tinh khoang cach gitra hai duong thing SM va BC.

ACNBD=1,tacé IA=1C =1S (la duong cao ciia cac tam giac can bang nhau) nén ASAC

vudng tai S = AC =+/SA2+SC? =2a va SI =IA=1IC =%AC:a.

IB=+/SB?—SI2 =+/3a%-a? =av/2 = BD =2IB="2a+/2.

1 IC.BD =a’~/2; Goi O latam duong tron ngoai tiép ABCD, béan kinh duong tron ngoai

S p—
4BCD o

BC.CD.BD _3a

. (O latrung diém Al)
4"SABCD

tiép ABCD la: R=0C =

Do SB =SC =SD nén SO L (ABCD); SO =+/SC? —OC? =¥.

1 3 3a2+/2
SABCD = 2'SBCD = Zaz\/i; SCDM :ZSABCD = SABCM :ZSABCD :T'
1 a\/6
VS.ABCM = gSO'SABCM = T

2. IM// BC = BC//(SMI) nén d(BC,SM)=d(BC,(SMI))=d(C,(SMl)).
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Céau 6:

Ma Cl =201 =d(C,(SMI))=2d(O,(SMI)); d (A, BC):SI’%%:#

O la trung diém Al va ME la duong trung binh hinh thoi ABCD nén

d(O,ME):%d(A, BC):%. (E latrung diém AB)

a6 .

Ké OH LME, H eME thi OH === ME 1 SO = ME L (SOH)

Ké OK LSH, KeSH = OK L ME vay OK L(SME) tic la d(O,(SME))=0K .

aJ3 aV6

SOOH 2 ' 6 :a@;d(c,(sw)):zd(o,(SMl)):

" Js0? +oH? _\/(a@Jz{a\/gJ 22

2 6

a/66
11

OK

Vay khoang céach gitta hai duong thang SM va BC 1a a\1/2376'

(2,0 diém) Cho a, b, ¢ la céc sé thuc duong.
9 B 32 S5
\/ab(a+c)(b+c) JA+4a% +4b? + ¢

Chutng minh rang:

Loi giai
Cach 1:

Taco: \/ab(a+c)(b+c) :\/(a2+ac)(b2+bc) C%si a2+aC-£b2+bC

:>\/ab(a+c)(b+c)sa2+bz+zc(a+b) ).

osi g2 2 osiC2+2 8.2+b2
Lai co: c(a+b)cg w va (a+b)2 32(a2+b2):>0(a+b)cg ( )

(2)-

aerb2+c2+2(a2+b2)

Tur (1), (2) = \fab(a+c)(b+c) < > 2

4a® + 4h* +c? - 1 S 4
4 Jab(a+c)(b+c) 4a"+4b®+c’
9 36
=N >
\/ab(a+c)(b+c) 4a° +4b" +c

c>\/ab(a+c)(b+c) <

9 32 36 32

Do dé P = - >— 5~ .
\/ab(a+c)(b+c) Ja+4a? +4p? +¢2 4a°+4b°+¢® 44432 +4p? + 2

https://hdgmvietnam.org


https://hdgmvietnam.org

Pit \J4+4a% +4b* +c2 =t. Vi a, b, ¢ 14 cac s thuc duongnén t > 2.
= 4a’ +4b* +c? =t* -4,

Xét ham sb f(t):t236 —31[—2 véi t>2.

72t 32 720 +32(t'-8t°+16) 321 —721° — 256t + 512

=)= (t2-4) e (£ -4) 12 (t2-4) ¢

(t—4)(32t° +56t* — 32t —128)
(t2-4) 12 |

Ta cO 32t°+56t” 32t —128 = (32t° ~128) +(56t* - 32t) = 32(t° — 4)+ 4t (14t-8) >0 (vi t>2).
Dodo f'(t)=0t=4.

Bang bién thién :

t 2 4 +a
1) - 0+
+ oo
f9) \ L 0
9 32

= f(t)>-5 >-5,

:> —
\/ab(a+c)(b+c) VA +4a% +4b? + 2

Ja+4a?+4b2+c2 =4 [12a2=12 ([a=1

DAu bang xay ra khi va chi khi Ja=b oda=b <ib=1.
c=a+b c=2a c=2
Cach 2:
.. Cosigh +bc+ab+ac
Ta co: \/ab(a+c)(b+c) =\/(ab+bc)(ab+ac) < 5
:>\/ab(a+c)(b+c)sw.

2 2
pong thoi ~/4+4a’ + 4b? +c? :\/4+(2a2 +2b2)+2a2 +%+2b2 +%

Cosi

> J4+4ab+2ac+ 2bC = 4+ 4a? + 4b? +¢2 2\/4+2(2ab+ac+bc).

9 32 18 32

Do dé6: - > _ _
Jab(a+c)(b+c) 4+4a®+4p?+c?  2ab+ac+be | [4+2(2ab+ac+be)

Pat \/4+2(2ab+ac+bc):t.V‘| a, b, ¢ lacéac s thuc duong nén t> 2.
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2
:>2ab+ac+bc:t 4.

B3 ysits2.
t°—-4 t

Xéthamsé f (t)=

Tt 32 T2 +32(t" -8t° +16) _3pt* —72t° 25617 +512
(t2-4) ¥ (£ -4) 12 (£ -4) 12

= f'(t)=

(t—4)(32t° +56t* - 32t —128)
(t2-4) 12 |

Ta cO 32t°+56t” —32t —128 =(32t° ~128) +(56t* —32t) = 32(t° — 4)+ 4t (14t-8) >0 (vi t>2).
Dodo f'(t)=0=t=4.

Bang bién thién :

t 2 4 +
f(t) - 0o+
+
£ 0
I N
= f(t)>-5 ? 32 >-5.

:> p—
\/ab(a+c)(b+c) Ja+4a% + 402 + ¢

J4+2(2ab+ac+bc) =4  (12a?=12 (a=1
DAu bang xay ra khi va chi khi Ja=b oda=b <{b=1.
c=2a=2b c=2a =2
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