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TRUONG THPT CHUYEN DE KIEM TRA HOC KY 1I
HA NOI - AMSTERDAM N&m hoc: 2019 - 2020
TG TOAN - TIN HOC . Mén: Toanlép 7
-’ . Thaoi gian lam bai: 90 phut
DE CHINH THUC (Khéng ké thoi gian giao d&)

Bai 1 (4,0 diém). Cho cac da thirc sau:
P(x)= —2x+%x2 +3x* -3x* -3

Q(x) =3x" +x° —4x* +1,5x° = 3x* +2x +1
a) Thu gon va sdp xép cac da thirc trén theo thir tw s6 mii clia bién giam din. Xac dinh bac, hé s6
cao nhat va hé sé tu do cda cac da thirc da cho.
b) Xac dinh P(x) + Q(x) , P(x) — Q(x).

c) Xac dinh da thitc R(x) théaman R(x)+ P(x)—0(x)+x* =2x° —%x+1.

Bai 2 (2,5 diém).
Cho da thirc f(x)=x"+ax’ —bx+2

a) Cho a= —% va b =4. Chirng minh rang x :% la nghiém cua da thirc.

b) Biét da thirc da cho nhidn x =1 va x = -2 la nghiém. Tim gia tricta a va b ?
c) Véi da thirc tim dwoc & cu b, hdy tim gid tri cia x théa man f(x)=x+2

Bai 3 (3,0 diém).

Cho tam gidc ABC nhon c6 hai dwong cao BD va CE cat nhau tai H. Trén tia ddi cta cac tia BD
va CE lan lwot 1y cac diém 1 va K sao cho BI=AC, CK = AB.

a) Chirng minh rang: AABI = AKCA..

b) Chirng minh rang: AAIK 1a tam gi4c vudng cin.

¢) Qua cac diém I va K, ta ké cac dwong thang song song v&i BC, cat dwong thang AH 1an lwot
tai cAc di€ém P va Q. Chirng minh rang: IP = AQ.

Bai 4 (0,5 diém). Viét s6 2020 thanh tong cla cic s tw nhién lién tiép. Hoi c6 thé viét dwoc bao
nhiéu cach?
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TRUONG THPT CHUYEN DE KIEM TRA HOC KY 1I
HA NOI - AMSTERDAM N&m hoc: 2020 - 2021
TG TOAN - TIN HOC . Mén: Toanlép 7
-’ . Thaoi gian lam bai: 90 phut
DE CHINH THUC (Khéng ké thoi gian giao d&)

Bai 1 (4,0 diém). Cho hai da thitc f(x)=-2x"-3x" +4x" —x* +5x+3x* +5x +6 va

g(x)=x4 — X +x*=5x—x"=2x" +3.

a) Thu gon va sap xép da thirc f(x) va g(x) theo lily thira gidm dn cta bién; cho biét bac, hé s6
cao nhat, hé s tw do cila moi da thitc.

b) Tim cac da thirc h(x) va k(x), biét h(x)= f(x)+g(x):k(x)

c) Tinh gia tri cua da thirc f(x) khi x 1a s nguyén, théa min k( ) =0.
d) Tim gia tri nh6 nhét cta da thirc 4(x).

Bai 2 (2,0 diém).

a) (Hé Song bang khong phai lam):

Tim tit ca cac gia tri nguyén ctia bién x dé biéu thirc sau nhan gia tri nguyén
9x+5

M = .
3x—1

b) Cho cac da thirc
A(x)= 12x° + 2ax + a*
B(x)= 2x* —|2a +3|x+ a’.
Tim a biét A(1)=B(-2).

Bai 3 (3,5 diém).

Cho tam gidc ABC vudngtai 4,AC > AB. Trung trwc ciia AB cat BC tai /.

a) Chirng minh rang AIB va AIC 1a cac tam giac cAn.

b) Tir I ké dwdrng thiang d vudng goc voi BC, cattia B4 va AC tai M va N;tia BN cat CM tai
E . Chléng minh rang EB 1 MC.

c¢) Chirng minh rang cac dwong thang EA va BC song song v&i nhau.

d) (Hé Song bang khong phai lam):

Tim diéu kién ctia tam giac ABC dé N la trong tim clia tam giac AIE .

Bai 4 (0,5 diém). Tim t4t ca cac s6 nguyén dwong x, y théa man

AN Y
Xy y X
------------------------------- HET
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TRUONG THPT CHUYEN DE KIEM TRA HOC KY 1I
HA NOI - AMSTERDAM Ném hoc: 2021 - 2022
TG TOAN - TIN HOC . Mén: Toanlép 7
-’ . Thaoi gian lam bai: 90 phut
DE CHINH THUC (Khéng ké thoi gian giao d&)

Bai 1 (5,0 diém). Cho hai da thirc sau:
f(x)=4x-2x"+x" +3x" + X +x -1
g(x) =2x* = 2x+2+5x" +5x—3x" +1
a) Hay thu gon va sap xé&p hai da thitc trén theo thit tw gidm dan cua iy thira. Cho biét bac, hé s6
cao nhat, hé s tw do cla moi da thic.
b) Tim céc da thirc h(x) va k(x), bidt h(x)= f(x)+g(x) vak(x)= f(x)-g(x).
¢) Tim da thtrc £(x) biét £(x)+ f(x)=g(x)-3x> +x-2.

Bai 2 (2,0 diém).
1. Hay thu gon don thitc sau va cho biét bac cia don thirc:
3

M=(-2)-x*y’ -z-[—gj-(x-z3)2.
2. Chirng to rdng x =1 la nghiém ctia da thirc f(x)=3x"-2x-1.

Tim mot nghiém khac nira ciia f(x).

Bai 3 (2,5 diém).
Cho tam gidc ABC vudng cin tai 4. Cac dwong phan gidc BD va CE catnhau tai / (D thudc
canh AC,E thudc canh 4B). L4y cac diém M va N sao cho BC 1a trung truc cia doan thang IM

va AC la trung truc cia doan thang IN .

a) (I diém) Tinh s6 do ctia goc BIC.

b) (I diém) Chirng minh rang cac tam giac /DC va NDC bang nhau.
c) (0,5 diém) Chirng minh rang ba diém D,M,N thing hang.

Bai 4 (0,5 diém). Cho da thirc f(x)=ax+b. Biét|f(1)|<1,
Chirng minh rang ‘f(Z)‘ <2.

f(-1)|<1.
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TRUONG THPT CHUYEN DE KIEM TRA HOC KY 1I
HA NOI - AMSTERDAM Ném hoc: 2022 - 2023
TG TOAN - TIN HOC . Mén: Toanlép 7
-’ . Thaoi gian lam bai: 90 phut
DE CHINH THUC (Khéng ké thoi gian giao d&)

Bai 1 (2,5 diém). Cho hai da thirc 4(x)=2x"(x-3)-5(x’ —2x-5) va B(x)=x"-3x(x" -2x-5).

a) Thu gon, sdp xé&p cac da thirc theo liiy thira gidm dan ctia bién. Tim bic cia 4, hé s tw do cla
A, hé sO cao nhit cia 4.

b) Tim da thic C(x) sao cho A(x) — C(x) = B(x).
¢) Tim nghiém cta da thitc P(x) biétrang P(x)=B(x)+2x".

Bai 2 (2,5 diém). a) Tim da thirc 4(x) biétring (3x’ —11x+8): A(x)=x-1.
b) Tim t4t ca cac s§ thwe x théa man (2x—3)(3x—1)—(3x+1)(2x-3)=5.

c) Mot td ¢c6 7 nam va 5 nit. Chon ngiu nhién 2 ngwoi. Tim xac suit sao cho 2 ngudi dé déu la
nir?

Bai 3 (1,5 diém). Hwdng &ng phong trao quyén gép sach cho ngay hoi doc sach, hoc sinh ba l6p
7A, 7B, 7C cta tredrng THPT Chuyén Ha NOi — Amsterdam tham gia ing hd sach. Biét rang sd sach
ung ho cia ba 1ép 1an lwot ti 1€ nghich véi cac s6 3, 5, 6 va tong s6 sach ing ho cia ba lép 1a 1260
cudn sach, bao tap chi. H6i méi 16p tng hd dwoc bao nhiéu cudn?

Bai 4 (3,0 diém). Cho tam gidc 4BC nhon. Ké hai duworng cao BM va CN (M e€CA4, N € AB) . Trén
tia doi cua cac tia BM va CN lan lwot 1dy cac diém P va Q sao cho BP = AC va CQ = AB.

a) Chirng minh ring ABM = ACN.
b) Chirng minh rang cac tam gidc ABP va QCA bang nhau.

¢) Tinh s6 do cac goc ctia tam giac APQ.

Bai 5 (0,5 diém). Cho ba s6 thuc x, y, z khac 0, déi mot phan biét va théa man 1 + 1 + 1 =0.
X y z
Tinh gia tri biéu thitc P = — SI— 5 = 5 v
X +2yz y 4+2zx z°+2xy
------------------------------- HET
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TRUONG THPT CHUYEN
HA NOI - AMSTERDAM
T TOAN - TIN HOC
PE CHINH THUC

DE KIEM TRA HOC KY 1I
Nam hoc: 2019 - 2020
Mo6n: Toan lop 7
Thoi gian lam bai: 90 phut
(Khéng ké thoi gian giao dé)

Bai 1 (4,0 diém). Cho cac da thirc sau:

P(x) :—2x+%x2 +3x*=3x* -3

O(x)=3x"+x" —4x’ +1,5x° - 3x" + 2x +1

a) Thu gon va sdp x&p cac da thirc trén theo thit tw s6 mii cia bién gidm din. Xac dinh bac, hé s6

cao nhit va hé so tu do cda cac da thire da cho.

b) Xac dinh P(x)+Q(x) , P(x)—Q(x).

¢) Xac dinh da thitc R(x) théaman R(x)+ P(x)—0O(x)+x* =2x° —%x+1.

Loi gidi

a) P(x) = —2x+%x2 +3x*-3x" -3

=3x4+(%x2—3x2]—2x—3

Q(x)=3x4 +x°—4x" +1,5x = 3x" + 2x +1
=(3x4—3x4)+(x3+1,5x3)—4x2+2x+1

_2 0 A+ 2x 4]

5 2
=3x"—=x*-2x-3 Bac: 3
2 5
Bac: 4 Hé s cao nhat: —
Hé so cao nhat: 3 T _ 2
Hé so tw do: -3 HE s tyr do: 1
b) P(x)+Q(x):(3x4 —%xz —2x—3j+(§x3 —4x7 +2x+1j
4 5 3 5 2 2
=3x +5x + —Ex —4x +(—2x+2x)+(—3+1)
:3x4+§x3—2x2—2
2 2
4 3 S 3 2
P(x)-0(x)=|3x —x -2x-3 |- PR —4x7 +2x+1
s d ;3 5, 2
=3x —Ex + —Ex +4x +(—2x—2x)+(—3—1)
=3x' - X +>x"—4x-4
2 3 3
C) R(x)+P(x)—Q(x)+x =2x —§x+1
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R(x)+P(x)-0(x)+x =2x3—%x+1
R(x)=2x° —%x+1—x2 —(P(x)—Q(x))

R(x)=2x" —%x+1—x2 —(3x4 —§x3 +%x2 —4x—4j

R(x)=-3x" +(2x3 +§x3j+(—x2 —%x2J+(—%x+ 4xj+(1+ 4)

R(x)=-3x" +2x3 —éx2 +§x+5
2 2 2
Bai 2 (2,5 diém).
Cho da thirc f(x)=x"+ax’ —bx+2
a) Cho a= —% va b=4. Ching minh rang x :% 1a nghiém cua da thic.
b) Biét da thirc da cho nhidn x =1 va x =-2 la nghiém. Tim gia trictia a va b ?
c) Véi da thirc tim dwoc & cu b, hdy tim gia tri cia x théa man f(x)=x+2
Loi gii

a) Thay a:—% va b =4 vao da thirc f(x) tacé f(X)=x3—%x2—4x+2

3 2
Ta co f(ljz(lj _l.(lj —atia i loung
2 2 22 2 8 8

Vay x :% 1a nghiém cta da thirc f(x)

b) Vi x =1 la nghiém ctia f(x) néntacé
f()=0=>T+al’-b1+2=0=>a-b+3=0=b=a+3 (1)
Vi x =-2 la nghiém ctia f'(x) néntacé
f(2)=0=(=2) +a(-2)" —b(-2)+2=0=4a+2b-6=0 (2)
Thay (1) vao (2) ta cé 4a+2(a+3)—6=0:>6a=0:>a=0

=b=0+3=3
Vay a=0;b=3

c)Véia=0;b=3tacod f(x)=x3—3x+2
DE f(x)=x+2=x"-3x+2=x+2=>x —4x=0=x(x"-4)=0

TH1: x=0
=2
TH2: x2—4=o:>x2:4:{x
x=-2

Vay x €{0;2;-2}
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Bai 3 (3,0 diém).

Cho tam gidc ABC nhon c6 hai dwong cao BD va CE cat nhau tai H. Trén tia ddi cta cac tia BD
va CE lan lwot lay cadc diém [ va K sao cho BI=AC, CK = AB.

a) Chitng minh rang: AABI = AKCA .

b) Chitrng minh rang: AAIK 14 tam giac vudng can.

¢) Qua cac diém I va K, ta ké cac dudrng thang song song véi BC, cat dwong thang AH 1an lwot
tai cAc diém P va Q. Chirng minh rang: IP = AQ.

Lo gidi

I P
ABD + BAD = 90°

a)Tac6s — ABD = ACE (cﬁngphuvc’riB/AE’)
ACE + EAC =90°

— 180°— ABD =180°— ACE = ABI = ACK

Xét AABI va AKCA c6

BI = AC (gt); ABI = KCA (cmt); AB=CK (gt)

= AABI = AKCA (c.g.c)

b) Tacdé AABI = AKCA (cmt) = Al = AK (hai canh twong &ng) (1)
va BAI = CKA (hai goc twong irng)

Lai c6 CKA+ EAK =90° = BAI + EAK =90° = IAK =90° (2)

Tw (1) va (2) = AAIK vuong can tai 4

c) Xét AABC c6

BD 1 AC

CE 1 AB = H latructam AABC

BDNCE ={H}

= AH | BC.Matalaicé IP//BC ; KQ// BC

= AH L IP; AH L KQ
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— AIP = KAQ

—_

IAP + AIP =90°
Xét AAIP vuong tai P va AKAQ vudngtai O co
Al = KA (cmt) va AIP = KAQ (cmt)
= AAIP = AKAQ (canh huyén - géc nhon)
= [P = AQ (hai canh twong (rng)
Bai 4 (0,5 diém). Viét s6 2020 thanh téng cla cc s6 tw nhién lién ti€p. Hoi ¢ thé viét dwgc bao
nhiéu cach?
Lo giai
Gidstr 2020 =k +k+1+k+2+..+k+n (v6i k va n la cac sO tw nhién)
Theo cong thixc tinh téng diy so6 cach déu ta c6
(Zk + n)(n + 1)

, {B?)+@—90° _
Ta cé

2020 =

= (2k+n)(n+1) = 4040

=2k+nvan+le U’(4040) = {1;2; 4;5;8;10;20;40;101;202;404;505;808;1010; 2020;4040}

Nhan xét: 2k +n > n+1. Ta c6 bang sau

n+1 1 2 4 5 8 10 20 40
2k+n 4040 2020 1010 808 505 404 202 101

n 0 1 3 4 7 9 19 39

2019 1007 395 183
k 2020 402 249 — — 31
2 2 2 2
Loai Loai Loai T/m T/m Loai Loai T/m
Véy c6 3 cach dé viét 2020 thanh téng cla cac s6 tw nhién lién tiép.
------------------------------- HET
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TRUONG THPT CHUYEN DE KIEM TRA HOC KY 1I
HA NOI - AMSTERDAM N&m hoc: 2020 - 2021
TG TOAN - TIN HOC . Mén: Toanlép 7
-’ . Thaoi gian lam bai: 90 phut
DE CHINH THUC (Khéng ké thoi gian giao d&)

Bai 1 (4,0 diém). Cho hai da thitc f(x)=-2x"-3x" +4x* = x> +5x+3x* +5x" +6 va

g(x):x4 —X X =5x—x" =2x> +3.

a) Thu gon va sap xép da thirc f(x) va g(x) theo lily thira gidm dén cta bién; cho biét bac, hé s6
cao nhat, hé s tw do cla mdi da thitc.

b) Tim céc da thirc h(x) va k(x), bidt h(x) = f(x)+g(x); k(x) = f(x)-2g(x)—4x".

c) Tinh gid tri ciia da thirc f'(x) khi x 1a s6 nguyén, théa man (x)=0.

d) Tim gia tri nho6 nhét cta da thirc h(x).

Loi gidi

a) f(x)=-2x"-3x"+4x* —x* +5x+3x* +5x° + 6 g(x)=x"-x"+x"-5x—x"-2x"+3
=(—2x4+4x4)+(—3x3+5x3)+(—x2+3x2)+5x+6 =x4+(—x3—x3)+(x2—2x2)—5x+3
=2x"+2x" +2x* +5x+6 =x*—2x’—x* -5x+3

Bac: 4 Bac: 4

Hé s6 cao nhat: 2 Hé s6 cao nhit: 1

Hé s6 tw do: 6 Hé so tw do: 3

) h(x)= £ (x)+ ()
:(2x4+2x3+2x2+5x+6)+(x4—2x3—x2—5x+3)

= (20" +x*)+ (257 =207 )+ (227 = 27 )+ (5x = 5x) + (6+3)

=3x"+x"+9

k(x)=f(x)—2g(x)—4x2
:(2x4+2x3+2x2+5x+6)—2(x4—2x3—)c2—5x+3)—4x2

=2x" 207 + 207 +5x+6-2x" +4x° +2x7 +10x — 6 —4x’

= (20" = 2x") + (22" + 407 )+ (227 + 207 — 457 ) + (5x +10x) + (6 - 6)

=6x" +15x

c) Tacé k(x)=02>6x3+15x=0:>3x(2x2+5)=02>x=0 (thod man) (Vi 2x*+5>0)
Thay x =0 vao da thirc f(x) taco: £(0)=2.0"+2.0°+2.0°+5.0+6 =6

Vay f(x)=6khi x=0
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d) h(x):3x4+x2+9
Tacé x* >20Vx=3x">0

x> >0Vx
=3x'+x*>0Vx
:>h(x)=3x4+x2+929Vx
D4u “=" xay ra khi x =0
Vdy GTNN ctia 2(x)=9 khi x=0

Bai 2 (2,0 diém).

a) (Hé Song bang khong phai lam):

Tim tit ca cac gia tri nguyén ctia bién x dé biéu thirc sau nhin gia tri nguyén
9x+5

M = .
3x—1

b) Cho cac da thirc
A(x)=12x"+2ax+a’
B(x)=2x"—|2a+3|x+d’.
Tim a biét A(1)=B(-2).
Loi gidi
9x+5 3(3x—1)+8 8

=3+

a) M = =
3x—1 3x—1 3x-—1

8 1 nguyén = 3x—1eU(8)={%1;+2;+4;+8}

bé M nguyén thi 3

Ta c6 bang sau

3x-1 -8 -4 -2 -1 1 2 4 8
X _L -1 L 0 2 1 > 3
3 3 3 3
Loai Chon Loai Chon Loai Chon Loai Chon
Vay véi x € {—1;0;1;3} thi M nhéan gia tri nguyén.
b) A(l) =12.P +2a.1+a’ =a’* +2a+12
B(-2)=2.(-2)" —a+3|(-2) +a* =a® +2[2a +3|+8
Tacod A(1)=B(-2)=a’+2a+12=0a"+2[2a+3|+8
=22a+3|=2a+4=2a+3|=a+2
TH1: a > —E
2
2a+3=a+2 = a=-1 (thod man)
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TH2: a < —E
2

—2a—3=a+2:>3a:—5:>a:—§ (thoa méan)

5
Vay a e —-1;,—=
v ael-i-3|

Bai 3 (3,5 di€ém).

Cho tam gidc ABC vudng tai 4, AC > AB. Trung truc ciia AB cat BC tai I.

a) Chitng minh rang AIB va AIC 1a cic tam giac can.

b) T / ké duwdng thang d vudng goc voi BC, cattia BA va AC tai M va N;tia BN cat CM tai

E . Chitng minh rang EB 1. MC.

¢) Chirng minh rang cac dwong thang £4 va BC song song v&i nhau.

d) (Hé Song bang khong phai lam):

Tim diéu kién cta tam giac ABC dé N la trong tdm cua tam giac AIE .

Loi gidi
a) Vi I nam trén duwong trung truc ctia AB B
= IA=IB = AAIB cantai | ‘
= IBA=IAB . Ma IBA+ICA =90° va
IAB +I4C = 90°
= IAC = ICA = AIAC cantai /
b) Xét AMBC cé
CA L MB
MI 1 BC = N latruwctam AMBC
CANNI ={N}
= BN 1 MC hay EB 1 MC
c) Tacé MI L BC tai [ E
ma / 1a trung diém BC (I4=1B=1IC)
= AMBC la tam giac can tai M ¢
= MI la phan giac BMC = BMI = CMI

Xét AAMN va AEMN cb6

MAN = MEN =90° ; MN chung; AMN = EMN (cmt)

= AAMN = AEMN (canh huyén - gc nhon)

— MA = ME (hai canh twong (rng)

= AMAE can tai M

— MN la duwdng trung truc cia AE

= MN 1 AE .Ma MI 1. BC

= AE// BC (Tl vudng gboc dén song song)

d) Vi JAC = ICA (AICA cantai I) va ICA=EAC (do AE// BC)
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— JAC = EAC = AN la phan giac IAE

Chirng minh twong tw EN la phan giac AEI

Vay N la giao diém ctia ba dwong phin giac

bé Nlatrong tim thi AIAE déu

= IAN = EAN =30°

= IAB = IBA = 90° - 30° = 60°

Vay dé Nlatrong tim AIAE thi AABC cé ABC = 60°

Bai 4 (0,5 diém). Tim t4t ca cac s6 nguyén dwong x, y théa man

AN Y

Xy y X
Lo giai
i—l:2+éz>2xy+3y+x=9:>y(2x+3)+x:9:>2y(2x+3)+2x+3=21:>(2x+3)(2y+1)=21
Xy y X

Vi x,y la cdc s6 nguyén duwong nén 2x+3; 2y +1eU(21) ={1;3;7;21}

Ta c6 bang sau

2x+3 1 3 7 21

2y+1 21 7 3 1

X -1 0 2 9

Y 10 3 1 0
Loai Loai Thoa man Loai

Vay (x3)=(21)
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TRUONG THPT CHUYEN
HA NOI - AMSTERDAM
T TOAN - TIN HOC

PE CHINH THUC

DE KIEM TRA HOC KY 1I
Nam hoc: 2021 - 2022
Mo6n: Toan lop 7
Thoi gian lam bai: 90 phut
(Khéng ké thoi gian giao dé)

Bai 1 (5,0 diém). Cho hai da thirc sau:

f(x):4x—2x2+x3+3x4+x2+x—1

g(x)=2x4—2x+2+5x2+5x—3x4+1

a) Hay thu gon va sap x€p hai da thirc trén theo thit tw gidm dan cta liiy thira. Cho biét bac, hé s6

cao nhat, hé s tw do cla mdi da thitc.

b) Tim céc da thirc h(x) va k(x), bidt h(x)= f(x)+g(x) vak(x)= f(x)-g(x).
c) Tim da thirc £(x) biét ¢(x)+ f(x)=g(x)-3x" +x-2.

Loi giai
Q) f(x):4x—2x2+x3+3x4+x2+x—1
=3x4+x3+(—2x2+x2)+(4x+x)—1
=3x"+x —x* +5x-1
Bac: 4
Hé so cao nhat: 3
Hé so tw do: —1

by h(x) = £ (x)+e(x)

:(3x4+x3—x2+5x—1)+(—x4+5x2+3x+3)

g(x):2x4—2x+2+5x2 +5x-3x"+1
= (2x" = 3x*)+ 57 +(—2x + 5x) +(2+1)
=—x*+5x* +3x+3

Bac: 4

Hé s6 cao nhat: —1

Hé s6 tw do: 3

:(3x4—x4)+x3+(—x2+5x2)+(5x+3x)+(—1+3)

=2x"+x° +4x* +8x+2

k(x)=/(x)~g(x)

=(3x4+x3—x2+5x—1)—(—x4+5x2+3x+3)

=(3x4+x4)+x3+(—x2—5x2)+(5x—3x)+(—1—3)

=4x* +x’—6x" +2x -4

c) f(x)+f(x):g(x)—3x2+x—2

((x)=g(x)-3x"+x-2—f(x)

£(x)

(%)
(%)

l(x)=—4x"—xX*+3x* —x+2
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(—x4+5x2+3x+3)—3x2+x—2—(3x4+x3—x2+5x—1)

(—x4—3x4)—x3+(5x2—3x2+x2)+(3x+x—5x)+(3—2+1)
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Bai 2 (2,0 diém).
1. Hay thu gon don thirc sau va cho biét bic cia don thirc:

M =(-2)-x*y° -Z-(—%j-(x-f)z.
2. Chirng t6 rang x =1 12 nghiém ctia da thirc f(x)=3x"-2x-1.

Tim mdt nghiém khac nita cua f(x).
Loi giai

1. M:(_2)'x4'yZ'Z'(_%j'(x-f)z

6 2 _7
=—Xx.y.z

BiacciadonthcMla 6 +2+7=15.

2.Tacé f(1)=3.P=2.1-1=3-2-1=0
Vay x =1 la nghiém ctia da thirc f(x)
Ta dat phép chia 3x” —2x—1 cho x -1

3xF = 2x -1 | x -1
3x% — 3x 3x + 1
x —1
x —1
0

:>f(x):(x—l)(3x+1)
bé f(x)=0=(x-1)(3x+1)=0
TH1: x-1=0=x=1

TH2: 3x+1:0:>x:—%

Vay nghiém con lai ciia f(x) la —%
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Bai 3 (2,5 diém).
Cho tam gidc ABC vudng cin tai 4. Cac dwong phin gidc BD va CE cat nhau tai / (D thudc
canh AC,E thudc canh 4B). L4y cac diém M va N sao cho BC la trung truc cia doan thang IM

va AC 1a trung truc cia doan thang IN.

a) (1 diém) Tinh s6 do ctia géc BIC.

b) (1 diém) Ching minh rang cic tam giac IDC va NDC bang nhau.
c) (0,5 diém) Chrng minh rang ba diém D,M,N thang hang.

Lovi giai

C

A E

a) Tacd AABC vubdngcantai 4= ABC = ACB = 45°

Vi BE la phan giac ABC = IBC = IBA :AB%C: 22,5°
Tuwong tw ICB=1ICA = 22,5°

Xét AIBC c6::

IBC + ICB + BIC =180° (dinh ly tong ba gbc trong tam giic)
= BIC =180°—22,5°—22,5° =135°

Vay BIC =135°

b) Vi AC la dwong trung trwc cia IN

Laico Ce AC; De AC

= CN =CI va DN = DI

Xét AIDC va ANDC cé6

CI =CN ; DN = DI'; CD chung

= AIDC = ANDC (canh - canh - canh)

¢) Ta c6 AIDC = ANDC = DNC = DIC = 180° — BIC = 45°
Mit khac CN =CM (=CI )
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VA MCN = MCI + ICN =2BCI +2ICA = 90°

= ACMN vubng can tai C

= CMN = CNM = 45°.Ma DNC = 45° (cmt)

Vay D,M,N thing hang.

Bai 4 (0,5 diém). Cho da thirc f (x)=ax+b.Biét |f(1)[<1,
Chirng minh rang ‘f(2)‘ <2,

Loi giai

Ta cé f(1)=a+b;f(—1):—a+b

=2a=f(1)-f(-1) ; 2b=F(1)+f(-1)

O IO

Thay vao f(x) taduwoc f(x)= 5 2

= £(x)=F () f ()
Khi dé ta co
NOBIDES
x+l
2
I-x

2

+‘ =

=|r (1),

x+1

2
Suy ra f(Z)‘S% 5 —%+

Diu “="xay rakhi -1<x <1

f(2)<2

1—-x
+f (—1)\-‘7

IN

1-2

+

L
2

Vay
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TRUONG THPT CHUYEN DE KIEM TRA HOC KY 1I
HA NOI - AMSTERDAM Ném hoc: 2022 - 2023
TG TOAN - TIN HOC . Mén: Toanlép 7
-’ . Thaoi gian lam bai: 90 phut
DE CHINH THUC (Khéng ké thoi gian giao d&)

Bai 1 (2,5 diém). Cho hai da thtrc 4(x)=2x"(x-3)-5(x" —2x-5) va B(x)=x"-3x(x’ —2x-5).

a) Thu gon, sdp xé&p cac da thirc theo liiy thira gidm dan ctia bién. Tim bic ciia 4, hé s tw do cla
A, hé sO cao nhit cia 4.

b) Tim da thic C(x) sao cho A(x) — C(x) = B(x).
¢) Tim nghiém cta da thitc P(x) biét rang P(x)=B(x)+2x".

Loi giai
a) Ta co: Vi A(x)—-C(x)=B(x)=C(x)=4(x)-B(x)
A(x):2x2(x—3)—5(x2—2x—5) Do d6:
A(x) =206~ 62° — 55> +10x +25 C(x)=2x"~11x" +10x+25—(-2x" + 6x° +15x)
A(x):2x3—11x2+10x+25 C(x)=2x3—11x2+10x+25+2x3—6x2—15x
Pa thirc 4(x) co: C(x)=(2x"+2x") - (115" + 6x* )+ (10x — 15x) + 25
+ Bac: 3 C(x)=4x"-17x" —=5x+25
+ HE s twrdo: 25 Vay C(x)=4x"—17x> = 5x+25.
+ Hé s0 cao nhat: 2
b) Ta c6: o) Vi P(x):B(x)+2x3
B(x)=x3—3x(x2—2x—5) :>P(x)=—2x3+6x2+15x+2x3 =6x” +15x
B(x)=x"=3x" +6x? +15x Xét P(x)=0=6x"+15x=0
B(x)=-2x"+6x* +15x = 3x(2x+5)=0= x =0 hodic 2x+5=0

= x =0 hoac xz%s.

Vay da thirc P(x) c6 2 nghiémla x=0; x = _75
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Bai 2 (2,5 diém). a) Tim da thirc 4(x) biétring (3x’ —11x+8): A(x)=x-1.
b) Tim t4t ca cac s6 thwe x théa man (2x—-3)(3x—1)—(3x+1)(2x-3)=5.

c) Mot t8 ¢c6 7 nam va 5 nit. Chon ngiu nhién 2 ngwoi. Tim xac suit sao cho 2 ngudi d6 déu la
nir?

Loi gii
a) Vi (3x" —11x+8): 4(x)=x~1 b) (2x-3)(3x-1)-(3x+1)(2x-3)=5
= A(x) =(3x ~11x+8):(x—1) (2x-3)[(3x~1)~(3x+1) ] =5
Ta thwc hién phép tinh chia: (2x-3)(3x-1-3x-1)=5
3y’ “1x 48] . -2(2x-3)=5
C 3 3Y 3¢ +3x -8 rr_3
3x> —l1lx +8 2
3yt 3x 2x:—%+3
—8x +8 1
~ —8x +8 25~ )
0 1
L W
Vay A(x) =3x> +3x-8. '
Véy x:Z.

¢) Tacod 7+5=12 cach dé chon ra dwoc ngwoi thir nhat; trong d6 ¢ 5 cach dé chon ra nguoi dé 1a ni.
Sau khi chon xong ngwoi thir nhit, ta c6 11 cach dé chon ra nguwdi thir hai.
Néu nguoi thir nhit di la nit, ta con 4 cach dé chon ra ngwdi thi hai cling 1a ni.
Twr phan tich trén, ta cé:
S6 cach chon dé chon ra dwoc hai ngwoila 12.11:2 =66 (cach chon).
SO cach chon dé chon ra dwoc hai nguoi déulantrla 5.4:2 =10 (cach chon).
Vay xac suat dé chon ra hai nguoi déu la nir 1a 2—6 = %
Bai 3 (1,5 diém). Hwdng rng phong trao quyén gop sach cho ngay hoi doc sach, hoc sinh ba lép
7A, 7B, 7C ctia treong THPT Chuyén Ha Noi - Amsterdam tham gia ing ho sach. Biét rang sd sach
ung ho cta ba 1¢p lan lwot ti 1€ nghich véi cac sé 3, 5, 6 va tong sb sach ting ho cia ba lép la 1260
cudn sach, bao tap chi. H6i méi 16p tng hd dwoc bao nhiéu cudn?
Lo giai
Goi s6 sach ma mdi lép 7A, 7B, 7C ing hé 1an lwot1a a, b, ¢ (Pon vi: quyén; a,b,ceN")
Theo bai ra, tong s6 sach ung hd ctia ba lép 1la 1260 quyén nén: a+b+c =1260 (quyén).
Vi s6 sach ting ho ctia ba 1ép 74, 7B, 7C lan lwot ti 18 nghich véi cac s6 3, 5, 6 nén ta co:
3a _5b _6c a b c

3a=5b=6c= =— = —=—==
30 30 30 10 6 5
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Ap dung tinh chat day ti s6 bang nhau: @ _b_c_atbrc 1260
10 6 5 10+6+5 21
= a=60.10=600 (quyén); b=60.6 =360 (quyén); c = 60.5=300 (quyén).

Vay s6 sach ma mdi 16p 7A, 7B, 7C ung ho dwoc Ian lwot1a 600 quyén; 360 quyén; 300 quyén.

60

Bai 4 (3,0 diém). Cho tam gidc 4BC nhon. Ké hai duwtorng cao BM va CN (M eCA4, N € AB) . Trén
tia doi cua cic tia BM va CN lan lwot 1dy cac diém P va Q sao cho BP = AC va CQ = AB.

a) Chirng minh ring ABM = ACN.
b) Chitrng minh rang cac tam gidc ABP va OQCA bang nhau.

¢) Tinh s6 do cac goc ctia tam giac APQ.

Loi gii

P
a) Vi BM L AC; CN L AB nén M =90° N =90°.
Trong AABM vudéng tai M (cmt) c6: BAM + ABM =90° (hai g6c phu nhau)
— ABM =90°— BAM =90°-BAC. (1)
Trong AACN vudng tai N (cmt) cé CAN + ACN = 90° (hai géc phu nhau)
= ACN =90°—CAN =90°— BAC. (2)
Tir (1) va (2) ta suy ra duoc ABM = ACN.
b) Vi ABM + ABP =180° (hai géc k& bi); ACN + ACO =180° (hai géc k& by).
Ma ABM = ACN (cmt) nén ,@:A/C\Q
AB=CQ (gt)
Xét AABP va AQCA co: ABP = A/@ (cmt) = AABP = AQCA (c.gc).
BP =CA(gt)

Vay hai tam gidc ABP va QCA bang nhau.
c) Vi AdBP = AQCA = PAB = ZQ?? (cap goc twong rng) va AP = AQ (cap canh twong rng).

Trong AAPM vudng tai M co: PAM + APM =90° (hai géc phu nhau)
— PAB + BAC + APM =90°
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Ma PAB = AQC (cmt) = PAB + BAC + CAQ = 90°

Hay PAQO =90°.

Mat khac AP = AQ (cmt).

Nén tam giac APQ vudng can tai A.

Khi d6 APO = AQP = 45°.

Vay s6 do cac goc trong tam giac APQ la: FA@ =90°; A/P\Q = A/Q7’ =45°.

Bai 5 (0,5 diém). Cho ba s6 thuc x, y, z khac 0, déi mot phan biét va théa man %+ i + é =0.

Tinh gia tri biéu thirc P = 2yz + 2zx + 2xy :
X +2yz y 4+2zx z°+2xy

Loi gii

Ta cé l+l+l=0:>xyz[l+l+lJ=O:>yz+xz+xy:0.

X y z X y z
Do do:
P 2yz N 2zx N 2xy
X +2yz y +2zx z7+2xy
P=— vz - zX - Xy
X +yz—xy—-xz Y 4zx—-xy-yz z +xy—yz—xz
P vz Xz N Xy

C(y)(xmz) (-2 (x-y) (a-2)(v-2)
yz(y—z)—xz(x—z)+xp(x—y)
(x=y)(y—2)(x-2)
yz(y—z)—xzz+xzz+xzy—xy2
(x=y)(y-2)(x-2)
vz(y- z)+x( Z) x( 7 — )
(x=y)(y=2)(x-2)
y(y z +x2( ) x(y2 vz +yz— Z)
(x=y)(y-2)(x-2)
p_y2y=2)+x(y=z)-x(y-z)(r+2)
(x=y)(y=2)(x-2)
(y—z)(yz+x2—xy—xz)
(xr=y)(y=-2)(x-2)
(=) -z)(x-z)
T
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Vay P = 1.
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