Bai 1 (2.5 diém).

(a) Riit gon biéu thic

8T x4/ 16—dx
x—zﬁ+4+ Vx +,ﬁ+z

(b) MGat khay nudc ¢é nhiét dé 125°F khi bit diu cho vio 1 did. O trong ti dé, et sau mdi gids, nhiét do
cua khay nudc lai giam di 20%. Hoi sau bao nhiéu gio, nhiét d6 ctia khay nudc chi con la 64°F?

A= vidi x = 0,

Loi gidi.
(a) Voix=0taco

P +8/F | L+ x| 16—4x

A= ¥ -+ - i B
x=2/x+4 v VvI+2

_ vx(Vx+2)(x—2y/x+4) 4(2 - vx)(2+ V)
i v +2vx+1+ Jit2 :
= a(vT+2)+ 2+ 1 +4(2—/7)

=x4+9

5 & . 4
(b) Sau mdi giés thi nhiét do khay giam di 20% tic 1i sauw moi gid nhiét do cia khay da chi bang 3 nhiét do

; . 43"
cua khay da & gid trude doé. Viy thi sau gid thid », nhiét do khay da bang (5) nhiét d6 ban diiu. Ta

4 n
125. (5) = 64
sty _®
s/ 125

Ta giai ra dude n = 3. Viy sau 3 gid thi nhiét dd khay nude con 64°F.

X 5
can tim n sao cho:



Bai 2 (3.0 diém).

(a) Cho phuong trinh x* — (2m— 1)x— (m” +1) = 0(1) ( m la tham $4). Chiing minh riing véi moi gid tri
cua m, phudng trinh (1) ludn ¢d hai nghiém x;,x;. Tim hé thie lién hé gitta x;,x2 sao cho hé thic do
khéng phu thude vao m.

(b) Cho parabol (P) : y = ax*(a # 0) di qua diém A (—l : %) . Tim toa do cta diém M twén parabol (P) sao

cho khodng céch tif diém M dén truc tung gip hai lin khoéng cich tit diém M dén truc hodnh.
L B,
(a) Taco
A= (2m—172+4(m*+1)>0,¥ymeR.

Do dé phuong trinh (1) ludn c6 hai nghiém phan biét xy,x; vdi moi m. Theo hé thiic Vieta, ta c6

xi+x2 =2m—1
XXy = —I::?fi‘i‘2 +1)
Tir d6, ta ching minh dude
(x1 +x2+ l}l-l- dxi0 = —4,

1 . g 1 1
(b) Vi parabol (P) : y = ax~(a # 0) di qua diém A (— 1; 5) nén ta dugc a = 5

B2
Goi M (b._ —2) la diém thudc parabol (P). Ta ¢é

2

d(M,0x) = |=—| ==, d(M,0y)=b|.

7

Tir gia thiét ta duge
b=10
2 -
|b[=2_b—¢¢-|b|=b1¢— e B
2 b =1 b=

Viy o6 ba dim thod mén 6 12 M,(0,0), Ma(1, %) va Ms(—1, %}.



Bai 3 (2.5 diém). Cho hinh binh hiinh ABCD ¢ ABC = 120° va BC = 2AB. Dung dudng trom () co duding
kinh AC. Goi E, F lin luot 1 cic giao diém thi hai cia AB.AD vdi duing tron (0). Puiing thang EF lan luct

cat cic duiing thang BC.BD tai H.S.
(a) Chitng minh tam gidc ABD 1i tam gidc vudng.
(b) Ching minh ui gidc OBEH nii tiép.
(€) Ching minh C§ la tiép tyén cua (0).

L& giai 1.
(@) Tacd ABCD li hinh binh hiinh vii BC = 2AB nén AB||CD.AD
BAD = 180° — ABC = 60°. Goi M I trung diém clia AD. Ta c6 MA = MD = S =ABv: BAM = 60°

BC va AD = BC = 2AB = ICD. Suy ra

; AD ) » N

nén tam giic ABM la tam gidc déu. Suy ra MB = MA = MD = ER Do do, tam giac ABD vudng tai B,

(b) Tam gidc OAE ciin tai O c6 OB L AE nén B la trung diém cia AE va OB la tia phiin gidc cia AOE.
Chii ¥ riing BC||AD, ta c6 BOE = ;_AE:TE — AFE = BHE. Suy ra ui gidc OBEH ndi tiép.

(c) Xéttam giac AEF co B litrung diem AE va BH||AF, taco H la trung diem cia EF. Suy ra OH | EF.
e R B e : mEE R
Taco CHS = AFE = —AOE = AOB = COS. Suy ra tif giic OHCS ndi tiep. Do dé, S5CO = SHO = 9",

Suy ra SC L OC. Viy SC la tiép tuyén cua dudng tron (0).



Léi giai 2.

(a)

(b)

(c)

Do ABCD la hinh binh hianh nén AD = BC ma BC = 2BA nén AD = 2AB.
Goi I 1a trung diém clia AD, ta ¢d: 1A = ID = % nén /A = ID = AB.

Do ABCD la hinh binh hinh nén AD || BC nén ZABC + £BAD = 180" ma ZABC = 120° nén
£BAD = 60",

. A AD
Do AB = Al. #BAD = 60" nén tam giac ABI déu, hay IB=IAnénIB=IA=1ID= =5 Suy ra tam
giac ABD vudng tai B (1).
Ta c6 tam gidc OAE cin tai O (vi A, E thudc (Q) nén OA = OF ma OB L AE (do (1)) nén OB dong
thisi 1a duéing trung tuyén, duding phan gidc cla tam giic OAE. Do dé ZAOE = 2/BOE.
Lai ¢c6 ZAOE la gde & tim va ZAFE 13 gdc ndi tiép cung chiin cung AE ciia (0) nén LAOE = 2ZAFE,
do do ABOFE = ZAFE.

Do AD || BC nén £ZBHE = SAFE (g6c dong vi), tt d6 ZBOE = ZBHE. Xét ui giic OBEH 6
ZBOE = /BHE ma hai géc ¢6 dinh ké nhau cing nhin canh BE nén ti gidac OBEH la ui giic ndi tiép.

4

Ta ¢6 ZBOE = ZAFE nén ZBOE = ZDFE nén uf gidc ODFE ndi tiép (géc ngoai tai O biing géc
trong tai F ).

Co uf gidc ODFE ndi tiép nén ZODE = ZOFE (hai goc ndi tiép cing chiin cung OF ), ma OF = OF
(vi E,F thudc (O) ) nén tam gidc OEF ciin tai O nén SOEF = ZOFE. Suyra ZODE = ZOEF .
Xét AODE va AOES ¢6 ZE chung, ZODE = Z0ES nén AODE ~ NOES(g.g).

oE 0D ocC 0D
—_— = — {1y ] ing), ma OF = 10, E (i _—
Suy ra o5 — OF (ty 1¢ nrong ing), ma O OC (vi C.E thuje (O) nén 55— OC
Xét AODC va A0CS c6 £0 chung, f;g = % nén HODC ~ A0CS(c.g.c). Suy ra Z0CS = £Z0DC.

Tuong tuf ciu (a) ta cd tam gidc CBD vudng tai D nén ZBDC = 90°. Ma ABCD 1a hinh binh hanh va O
la trung diém AC nén O la trung diém BD. din dén Z0DC = 90°.

Ta suy ra ZOCS = 90° hay CS la tiép tuyén cia (0).



Bai 4 (1.0 diém). Ton tai hay khong hai s6 nguyén a,b thoi man
2
(a+bv2023)" = 2024 +2023v2023
L& gidi. Gid sif dn i ede s6 nguyén a, b thdoa man

(a+bv/2023)° = 2024 + 2023v/2023.

a. b la cic s6 nguyén nén 2ab la sb chin, suy ra 2023 — 2ab L s6 16 Vi thé 2023 — 2ab # 0, tif d6 ta c6

2 420230% - 2024
V2023 = g +2ﬂ'?33 Exbﬁz I 56 hita i, méau thudn vi +/2023 1a s6 vo L.
23 - 24

Viy khing ton tai cic s6 nguyén a. b thda man dé bii.

Bai 5 (1.0 diém). Trén bing ta viét da thic P(x) = ax’ + by + cla # 0).
Ta vit Ién biing da thie méi Py(r) = TEF N HPE— ) w0 5a di da thite P().

Prix+ I}2+P|[,t— 1)
2

Ta viét lén bing da thic mdi P(x) = i x6a di da thike Py (x).

Ta cif tiép tuc lam nhu thé nhiéu lan. Chimg minh ring néu aif lam nhu vy nhicu lin thi dén mit lic nao do
ta nhin duge mot da thiie khong co nghiém.
L&i giai. Ta cé:

_ Plx+1)+P(x—1)

Py(x) >
alx+ 1P +alx=17 blx+1)+b{x=1)
= + + ¢
2 2
=ac+bx+ec+a

= Plx)+a.

Tir két qua trén, héng phucng phip quy nap ta thiy £, (x) = P(x) + na = ax® + bx + (¢ + na) véi n € N°,
Ta tinh dvde A, = & — da(c + na) cia da thic Fy(x).

b - i ’ .
Chon sé nguyén duong n ldn han 1—4‘7;‘& ta duge A, < 0, dan dén thu duge 1 da thifc khing co nghiém,



