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PE CHINH THUC Mbn thi: TOAN

Thoi gian lam bai: 120 phat
Céu 1 (2 diém):

Cho A=x+ X+1 Vi B 1 X+2 \/§+1

Ix+1 T X—1 xdx-1 x+Jdx+l

a) Tinh gié tri cua biéu thic A khi x =2.

VvGi x>0, x#1.

b) RUt gon biéu thuc B.
¢) Tim x sao cho biéu thiec C =—AB nhan gia trj 1a s6 nguyén.
Céu 2 (2 diém):

Ty

4x+y=3 3
a. Giai hé phuong trinh: {2 1 (khéng sir dung may tinh cam tay).

b. M6t manh vuon hinh chit nhat c6 dién tich 150 m? Biét rang, chidu dai manh vuon hon chiéu chiéu rong
manh vuon la 5m. Tinh chiéu rong manh vuon.

Céu 3 (2 diém) Chohamsé y=(m-4)x+m+4 (m latham so)
a. Tim m dé ham s da cho 1a ham sb bac nhét dong bién trén R.
b. Chirng minh réng véi moi gid tri cia m thi d6 thi ham sé da cho luén cét parabol (P): y=x’ tai hai diém

phan biét. Goi X, X, 1a hoanh do cac giao diém, tim m sao cho x,.(x —1)+x, (x, —1) =18

c. Goi d thi ham s6 da cho la duong thang (d) . Chung minh khoang cach tir diém O(0;0) dén (d) khéng
16n hon \/@

Céu 4 (3,5 diém): Cho duong tron tam O, duong kinh AB . Ké day cung CD vudng goc véi AB tai H (H
nam giita A va O, H khac A va O). Ly diém G thudc doan CH (G khéac C va H), tia AG cit dudng
tron tai E khac A.

a. Ching minh ti giac BEGH 12 tir giac noi tiép.
b. Goi K la giao diém cua hai duong thang BE va CD. Chting minh KC.KD = KE.KB.

c. Doan thing AK cit dudng tron tdm O tai F khac A. Chiing minh G 1a tim dudng tron néi tiép tam giac
HEF .

d. Goi M, N lan luot 12 hinh chiéu vudng géc cia A va B 1én duong thing EF. Ching minh
HE + HF =MN .

Cau 5 (0,5 diém)
3 3 3
Cho a, b, ¢ 1a c4c sb thuc duong thoa man a+b+c+ab+bc+ca=6. Chirng minh ring %+?+%23.
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Cau 1 (2 diém)
Phwong phap:
a) Thay gia tri x =2 (tmdk) vao biéu thirc A va tinh gia tri cta biéu thic.

b) Quy déng mau, bién ddi va rat gon biéu thuc.

¢) Tinh biéu thirc C, danh gi4 gia trj cua biéu thirc C sau d6 tim x dé C e Z.

Déi chiéu voi diéu kién rdi két luan.

Céch giai:

x+\/§+1 V2 1 X+2 \/§+1

aB= — -
Ix +1 Ix =1 xx=1 x++x+1

a) Tinh gia trj cia biéu thiec A khi x=2.

Cho A= voi x>0, x=1.
Piéu kién: x>0, x=1.

Khi x =2 (tmdk) ta thay vao biéu thic A ta duoc:

A 2+\/§+1_3+x/§_(3+‘/§)(‘/§_1)_3\/5—3+2—\/§_2\/§_1
241 _\/§+1_(\/§+1)(\/§—1)_ 2-1 - .

Vit véi x=2 thi A=2y2-1.
b) RUt gon biéu thic B.

biéu kién: x>0, x #1.

B 1 x+2 Ix+1

S X1 xdx-1 x+/x+1

1 X+2 B Ix+1

X -1 (&—1)(x+ x+1) X++/X+1

=x+ x+1—x—2—(\/;+1)(\/;—1)
(ﬁ—l)(x+ x+1)

_ \/;—1—x+1 _ \/;—x
(\/;—1)(x+ x+1) (\/;—1)(x+ x+1)
Jx(1-vx) _Jx

_(\/;—1)(X+ x+1) TN
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) Tim x sao cho bidu thiic C =—AB nhdn gié tri 1 sé nguyén.

Diéu kién: x>0, x=1.

Taco: C=-AB
oo Xx+x+l o O S L S SN
\/;4-1 XX +1 \/;+1 \/;+1 \/;+1'
ch‘_& >0
Vérixzo,x¢1:>\/;+1>0:> x+1 =0<C«<l.
C= \/; =1- ! <1
\/;+1 \/§+1
LCezec-0m L =0 x=0&x=0 (tm).
\/;+1

Vay x=0 thi C=—A.B nhan gi tri nguyén.
Céu 2 (2,0 diém)

Phwong phap:

a) Giai hé phuong trinh bang phuwong phép thé hodc phuong phép cong dai s6.

b) Giai bai toan bang cach lap phuong trinh:

Goi chiéu rong manh vuon hinh chix nhat 1a: x (m), x> 0.
Khi d6 chiéu dai manh vuon 1a: x+5(m)

Duya vao gia thiét bai toan dé lap phuong trinh.

Giai phuong trinh, d6i chiéu voi diéu kién rdi két luan.

Cach giai:
e 4x+y=3
a. Gidi hé phwong trinh:
2x—-y=1
x—2 x—2
4x+y=3 [6x=4 "3 "3
{Zx z 1<:>{2x y 1<:> 23 < i
T IR R | ==
3 Y y 3

Vay hé phuong trinh c6 nghiém duy nhét 1a: (x;y)= (%,%j :

b. Mgt mdnh vwon hinh chi# nhdt cé dign tich 150 m2 Biét rang, chiéu dai manh vwon hon chiéu chiéu

réng manh vwon 13 5m. Tinh chiéu réng manh vwon.

Goi chiéu rong manh vuon hinh chit nhat 1a: x (m), x> 0.

Khi d6 chiéu dai manh vuon 1a: x+5(m)
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Ijién tich manh vuon hinh chit nhat la 150m? nén ta cb phutomé trinh:
X(x+5)=150

& x?+5x-150=0

< x? +15x-10x-150=0

< (x+15)(x-10)=0

x+15=0 | x=-15 (ktm)
= &
x-10=0 | x=10 (tm)

Vay chiéu rong caa manh vuon hinh chi nhat 1a 10m.
Cau 3 (2,0 diém)
Phwong phap:
a) Ham s y=ax+b (a=0) dong bién < a>0.
b) Lap phwong trinh hoanh d¢ giao diém ciia hai d6 thi ham sd.
d cat (P) tai hai diém phan biét < phuong trinh hoanh do giao diém c6 hai nghiém phan biét
< A>0(A'>0).
Ap dung dinh ly Vi-et dé tim m.
c) V& db thi ham s6, sir dung hé thic lugng trong tam giac vudng dé chimng minh bai toén.
Céach giai:
Chohamsé y=(m—-4)x+m+4 (m latham sé)

a. Tim m dé ham sé dd cho la ham sé bdc nhdt déng bién trén R.

. . . L . . |m=4=0 m=4
Ham s6 da cho la ham so bac nhat dong bién trén R khi 4 0<:>
—4>

b. Ching minh rang véi mei gia trj ciia m thi dé thj ham sé dé cho luén cdt parabol (P):y =X’ tgi hai

diém phan bigt. Goi x,,x, la hoanh dj cdc giao diém, tim m sao cho x.(x —1)+X, (x, ~1)=18
Goi do thi ham sé y=(m—4)x+m+4 1a duong thing (d).
Xét phuong trinh hoanh dé giao diém cua d thi ham sé (d) va parabol (P):
X' =(M-4)x+m+4 < x*—(Mm-4)x-m-4=0 (*)
S6 giao diém cua (d) va (P) dong thoi ciing 1a s6 nghiém cua phuong trinh (*).
Cocachesd: a=1L b=—(m-4); c=—-m-4.
Taco: A=(m-4)" +4(m+4)=m?-8m+16+4m+16=m’—4m+4+28=(m-2)" +28

Ta co: (m—2)220,Vm:>(m—2)2+28>0,Vm hay A>0,vm .
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Vay phuong trinh (¥) luon c6 hai nghiém phan biét x,,x, hay (d) va (P) ludn cit nhau tai hai diém phan biét.

A A o \ i . XX =m—4
Ap dung h¢ thuc Vi-et cho phuong trinh (¥) ta co:
XX, =—-m-4

Theo dé ra ta co:

X,. (X —1)+x,(x,-1)=18
X -x+x-x,-18=0
<:>(><12 +x§)—(x1+x2)—18=0
<:>(x1+x2)2—2x1x2 —(%+x,)-18=0
& (m-4) -2(-m-4)—(m-4)-18=0
& m?—-8m+16+2m+8-m+4-18=0
&Sm -7Tm+10=0
&S m-2m-5m+10=0
< m(m-2)-5(m-2)=0
<(m-2)(m-5)=0

{m_zzo {m:Z(tm)

SN
m-5=0 |m=5 (tm)
Vay m=2, m=5 Ia gié tri thoa man yéu cau bai toan.

c. Goi dé thi ham sé dé cho la dwong thang (d ). Chiing minh khodng cach tir diégm O(0; 0) dén (d) khong
lén hon /65.

Taco: (d): y=(m—4)x+m+4.

+) Xét TH m—4=0<m=4taco: (d): y=8 laduong thang song song véi truc hoanh
:>d(O;(d))=8=\/6_4<\/@.

=d(0; (d))<~/65 véi m=4.

+) Xét TH m—4-0< m=4 ta co:

Goi A giao diém cita dudng thang (d) véi truc Ox = A(x,; 0).

:O=(m—4)XA+m+4<:>XA=—m—+4:> A(—m+4'oj

m-4 m-4’

:OA=|XA|=‘_m+4|_‘m+4|

m-4| |m-4/
Goi B giao diém cua duong thang (d) vai truc Oy = B(0; )

=Yy =(M—-4).0+m+4=m+4=B(0; m+4).
= OB =|y,|=|m+4].
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Goi H 1a chan duong vuong goc ha tir O dén dusng thing (d ). Khi dé ta co: d (O; (d))=OH.

v

(d)

Ap dung hé thirc lugng cho AOAB vudng tai O c6 duong cao OH ta co:
1 1 1 1 1

OHZZOA”OBZ:Um+4j2+(lm+4l)z

m-4

o L (m-4) 1 (m-4)+1
OH? (m+4)2 (m+4)2 (m+4)2
(m+4)2

(m—4)" +1

< O0H?=

Gia sir khoang cach tir O dén duong thang (d) khong lén hon /65 < d(O; (d)) <+/65

< OH </65 < OH? <65

(m+4)2
moaya

& (m+4)" <65 (m-4) +1| (do (m-4)'+1>0)
& m? +8m +16 < 65m? —520m +1105

< 64m? —528m +1089 > 0
< 64m? —2.8m.33+332>0

& (8m-33)">0

Tacé: (8m—33)° >0 Vm= OH’ <65 ¥m=>d(O; (d))=0H <65

= d(O; (d)) khong 16n /65 véi moi m= 4.

Két hop hai truong hop trén ta duoc khoang cach tir O dén duong thing (d) khong I6n hon /65.
Céu 4 (3,5 diém)

Phwong phap:

a) Str dung cac dau hiéu nhan biét dé chirng minh tir giac noi tiép.

b) Chitng minh cac tam giac ddng dang dé tir 46 suy ra dang thic can chang minh.

¢) Tam dudng tron ngoai tiép tam giac 1a giao diém cua ba dudng phan giac.
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~ cachgiai:

Cho dwong tron tam O, dwong kinh AB . Ké day cung CD vudng gc véi AB tgi H (H nam giga A va
O, H khac A va O). Ldy diém G thudc dogn CH (G khéac C va H), tia AG cdt dwong tron tai E khac

A.
K
.I!'.III-
5
C
e/
M T~
"\-u'_-.h-‘
"ﬁ-_-‘. B
A H 0
D

a. Chieng minh ti giac BEGH 1a ti# giac ngi tiép.

Tacé ZAEB =90 (goc noi tiép chan nira duong tron (0)) = ZGEB =90°.

C6 CD L AB tai H (gt)= ZGHB =90°

Xét tir giac BEGH c¢6: ZGHB + ZGEB =90° +90° =180° = Tw giac BEGH 4 tr gi4c noi tiép (T giac co
tong hai goc ddi bang 180°).

b. Goi K la giao diém ciia hai dwong thang BE va CD. Chizng minh KC.KD = KE.KB.

Dé thy tir gidc BECD noi tiép duong tron (O) = ZKEC = ZCDB = ZKDB (g6c ngoai va goc trong tai dinh
dbi dién cua tir giac noi tiép).

Xét tam gidc KCE va tam giac KBD c0:

Z/BKD chung
ZKEC = ZKDB (cmt)
KC KE
AKCE -~ AKBD (g. —=——= KC.KD =KE.KB (d .
= (9.9)= B KD > (dpcm)

c. Pogn thang AK cdt dwong tron tam O tai F khac A. Chaéng minh G la tam dwong tron ngi tiép tam
giac HEF .

Taco: ZAFB=90" (gdc noi tiép chin nira duong tron) = BF L AF (1).
Xét tam giac KAB c6 hai duong cao AE va KH cit nhau tai G = G Ia truc tdm cua tam gidc KAB.

— BG L AK hay BG L AF (2)
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T (1)va(2) = qua B kédugc 2 duong thing BG va BF cling vudng goc véi AF .
= BG =BF hay B, G, F thang hang = GF L AF = ZAFG =90°.
Xét tir giac AFGH c6: ZAFG + ZAHG =90° +90° =180° = Tw giac AFGH Ia ti gi4c ndi tiép (T giac co
tong hai goc ddi bang 180°).
= /GHF = ZGAF (hai g6c néi tiép cung chin cung GF ).
Ta giac BEGH nai tiép (cmt) = GHE = ZGBE (hai gdc noi tiép cung chin cung GE).
Lai c6 /GAF = Z/EAF = /EBF = /GBE (hai goc ndi tiép cing chian cung EF ).
= /GHF = Z/GHE = HG la phan giac caa ZEHF (*)
Ta giac BEGH nai tiép (cmt) = ZGEH = ZGBH (hai g6c néi tiép cung chin cung GH ).
Ma ~/GBH = Z/FBA= /FEA= /GEF (hai g6c noi tiép cing chan cung AF )
= /GEH = Z/GEF = EG la phan giac cia ZHEF (**)

Tir (*) va (**) = G 1a giao diém cia hai dudng phan giac cua tam gidc HEF = G 1a tam duong tron noi tiép
tam giac HEF .

d. Goi M, N ldn lwet 1a hinh chiéu vudng goc ciia A va B Ién dwong thang EF . Ch#ng minh
HE + HF = MN .

Céu 5 (0,5 diém)

Phwong phap:

Str dung bét ding thirc Co-si dé ching minh.

Céch giai:

Ta co:

a+b+c+ab+bc+ca=6<a+b+c=6—(ab+bc+ca)
6—(ab+bc+ca) >0
{ a+b+c) =[6-( ab+bc+ca)]2

ab+bc+ca<6
- (a2 +b? +c2)+2(ab+bc+ca):36—12(ab+bc+ca)+(ab+bc+ca)2 (1)

( 2 2
absa +b
2
2 2 2 2 2 2 2 2
Ap dung BPT Co-si ta co: bcsb erc — ab+bc+ca<2 +b b ;C O FA ariprig?
2 2
<l ta
2

= VT (1)>ab+bc+ca+2(ab+bc+ca)=3(ab+bc+ca)

= 36-12(ab+ bc+ca)+(ab+bc+ca)2 >3(ab+bc+ca)
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f)ét t=ab+bc+ca (07<t<‘6) taco:
36-12t+t* >3t <= t*-15t+36>0<=t*-12t—3t+36>0

t>12

<:>t(t—12)—3(t—12)20<:>(t—12)(t—3)20<:>L<3
Két hop diéu kién 0<t<6=0<t<3.

Theo bai rataco :

3 3 3 3 3 3
a—+b—+c—23<:>a—+ab+b—+bc+c—+ca23+(ab+bc+ca).
b ¢ a b c a

3 3
Ap dung BPT Co-si ta co: % +ab>2, /%.ab =2a’.

b c’
Tuong tu : — +bc > 2b*, —+ac > 2c¢°.
c a

a3 3 C3
:>—+ab+—+bc+—+ca22(a2+b2+c2).
b C a

Ta can ching minh 2(a’ +b +c¢?) >3+ (ab+bc+ca).

<:>2_(a+b+c)2—2(ab+bc+ca)}23+(ab+bc+ca)

o2 (6—(ab+bc+ca))2 —2(ab+bc+ca)}23+(ab+bc+ca)

e 2[(6-t) ~2t|>3+t (0<t<3)
& 2(36-12t+t*-2t) 23+t

& T72-24t+2t° —4t-3-t>0

& 2t°-29t+69>0

< 2t —6t—23t+69>0

< 2(t-3)-23(t-3)>0

< (t-3)(2t-23)>0

t-3<0

V6i 0<t<3(cmt)=
2t<6 e 2t-23<-17<0

Viy dang thac duoc chitng minh. Dau "="xayra <>a=b=c=1.
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