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Céau 1.

Céau 2.

Céu 3.

Cau 4.

Cau 5.

(5,0 diém).
(17-3x)~/5—x+(3y—14)/4—y =0

22X+ Yy +5+3,3x+2y +11 = X" +6x+13

a) Giai h¢ phuong trinh { : (X, ye R) .

b) Cho a,b,c 1a cac sb thuc dwong. Tim gia tri nhd nhat cua biéu thic

2 2 2
P=a +bC+b +ca+c +ab_4m.
b+c c+a a+b

(4,0 diém).
a) Cho ham s y = f (x) c6 dao ham f’(x):(x—3)2018(ezx—ex+%j(x2—2x). Tim tat ca cac
gia tri thuc coa m d& ham sé f(x2—8x+m) c6 diang 3 diém cuc trj sao cho

X7 +X,> +x,> =50, trong d6 X, X,, X, 12 hoanh d¢ cua ba cuc tri do.

U, = %,uz =3
b) Cho day sb (un) xac dinh nhu sau: .
u,,,.u, +1
un+2 = ,Vn 21
un+1 +un

Ching minh rang (u, ) c6 gisi han hitu han va tim giéi han do.

(3,0 diém).

a) Trong mat phang véi hé toa @ Oxy cho hinh thang vudng ABCD vudng tai A va D, c6
CD=2AD=2AB. Goi M (2;4) 1a diém thujc canh AB sao cho AB=3AM . Diém N thudc
canh BC sao cho tam gidc DMN cén tai M . Phuong trinh duong thang MN 1a 2x+y—-8=0.
Tim toa do cac dinh cua hinh thang ABCD biét D thudc duong thang d : x+y =0 va diém A
thudc duong thang d':3x+y—-8=0

b) Cho hinh chép S.ABCD c6 day la hinh vudng canh bang a. Biét hinh chiéu vuéng géc cua

S trén mat phing (ABCD) la diém M thoa mén AD =3MD . Trén canh CD lay cac diém
I, N sao cho ABM =MBI va MN vudng goc véi BI . Biét goc gita SC va (ABCD) bang
60°. Tinh thé tich khdi chop S.AMCB va khoang cach tir N dén mat phang (SBC).

(3,0 diém).Tim tat ca cac nghiém nguyén duong ciia phuong trinh 15* + y? = 27,
. R p 2 1 2 2 2 2018 2 2019 2
(3,0 diém).Tinhtong S = 2019 Cooso +m Cl + ...+T Chs +T Con .

Hét




Céau 1.

HUONG DAN GIAI CHI TIET

(17-3x)v5—x +(3y-14)J4-y =0

22X+ Yy +5+3,3x+2y +11 = X" +6x+13

a) Giai h¢ phuong trinh { : (X, ye R) .

b) Cho a,b,c 1 cac sb thuc duong. Tim gia tri nhé nhat caa biéu thuc

2 2 2
P:a +bC+b +ca+c +ab_4m
b+c c+a a+b .

Loi giai
5-x=>0
4-y>0
2X+y+52>0
3X+2y+11>0

biat V5-x=a>0; 1/4—y=b20,
phuong trinh (17 —3%)v/5—x +(3y—14)JA—y =0 tr& thanh:
[17—3(5—a2)}.a+[3(4—b2)—14] =0 < (32’ +2).a=(30"+2)b < 3a°+2a=30"+2b (*).

a) Diéu kién:

Xéthamsé y = f (t)=3t>+2t trén [0;+0).

Taco f'(t)=3t°+2>0, Vte[0;+0) nénhamsb y = f (t) dong bién trén [0;+wx).
Vithé véi a>0, b>0 thi 3a°+2a=3p°+2b < f(a)=f(b) <>a=b.

Suyra \/E::\/E@S—x:4—y<:> y=x-1.

Thay y = x—1 vao phuong trinh tht hai trong hé ta dugc phuong trinh:
243X +4 +35x+9 = x* + 6x+13.

biéu kién: x e {—%;5]

Khi do, phuong trinh <> (2\/3x+4 —2)+(3\/5x+9 —6) = %2 +6X+5
4(3x+4)—4 9(5x+9)-36

=(x+1)(x+5
203x+4+2  3/5x+9+6 (x+1)(x+5)
6(x+1) 15(x+1)
+ =(x+1)(x+5
J3x+4+1 J5x+9+2( )(x+5)
x+1=0
< 6 + 15 =X+5
| V3X+4+1 5x+9+2
[x=-1
= 6 15 )
+ =X+5(**
| 3x+4+1 Bx+9+2 ()
6 15

5.

Phuong trinh (*¥*) twong duong véi

+ -X=
N3Xx+4+1 5x+9+2
6 15 4
bat g(x)= + —X, Xe|——:;5].
' g() N3X+4+1 5x+9+2 e[ 3 }




6. 3 450
Taco g’(x) _ 24/3x+4 + 24/5x+9 1
2 2
(\/3x+4+1) (\/5x+9+2)

= -9 + -5 ~-1<0, VXE(—2;5J.

(\/3x+ 4 +1)2 A3X+4 2(\/5x+9 + 2)2 A/BX+9

Suy ra g(x) nghich bién trén {—%;5]

Vi thé phuong trinh g(x)=>5 c6 nhiéu nhat mot nghiém trén {—%;5]

Talai c6 x =0 la nghiém nén day la nghiém duy nhét.

Véi x=-1thi y=-2.

Véi x=0 thi y=-1.

So sanh diéu kién, hé da cho c6 hai nghiém (X; y) la (—ZL‘ —2); (O; —1) .

b)

a’+bc _a’+hc+ab-ac :(a+b)(a+c):> a’+bc :(a+b)(a+C)_a
b+c b+c b+c b+c b+c

b2+ca:(b+c)(b+a)_ c*+ab :(C+a)(C+b)_C

Taco

Tuong tu ta co: b;
c+a c+a a+b a+b ,
- P:(a+b)(a+c)+(b+c)(b+a)+(C+a)(c+b)—(a+b+c)—44'_a+b+c
b+c c+a a+b

Ap dung bat dang thac AM-GM
(a+¢0(a+c)+(b+c)ﬂy+a)
b+c c+a
(b-rc)(b4—a)_F(C4—a)(04—b)
c+a a+b
(c+—a)(c+—b)4_(a—kb)(a—rc)
a+b b+c

32[(a+b)(a+c) (b+c)(b+a) (C+a)(c+b)]z4(a+b+c)

>2(a+b)

>2(b+c)

>2(c+a)

+ +
b+c c+a a+b

=P>a+b+c-4¥a+b+c
bitt=Ya+b+c>0=a+b+c—4Ya+b+c=t"—4t

Taco t* —4t =t* —2t> +1+ 2(t2 —2t+1)—3=(t2 —1)2 +2(t-1)"-3>-3=P>-3

. a+b+c=1
Vay gié tri nho nhat cua Plé-3khi{ +b+ Qa:b:c:%
a=b=c



Cau2. a)Chohamsd y=f(x) co dao ham f'(x) :(x—3)2018 (ezx —e* +%)(x2 —2x). Tim tat ca cac

gia tri thuc cia m dé ham sé f(x2—8x+m) c6 ding 3 didm cuc tri sao cho

X’ +X,° +x =50, trong d6 X;,X,, X; 12 hoanh d¢ cua ba cyc tri do.

u, = % U, =3
b) Cho déy sb (u,) xéc dinh nhu sau: :
u,,.u, +1
U,,=——""—,Vnx1
l"In+1 + un

Ching minh réng (u, ) c6 giéi han hitu han va tim gisi han do.

Loi giai

a) Cach 1
X=3
f'(x):(x—3)2018[e“—eH%)(xz—2x), f'(x)=0<|x=0
X=2

Trong d6 x =3 la nghiém boi chan.
Xétham y=f (x*-8x+m) co y'=(2x—8) f'(x* —8x+m).
'x=4 X=4
x> —8x+m=3 x> —8x=3-m (1)
=
X*-8x+m=2 | x*-8x=2-m (2)
| x*—8x+m=0 | X*=8x=-m  (3)

y'=0&

Taxétham g(x)=x"-8x

X —00 4 +00

9'(x) - 0 i

9(x) \ -16 /

Néu 3-m<-16 <m>19:

Phuong trinh (1), (2), (3) déu vé nghiém. Ham sb da cho chi ¢6 1 cyc tri.

Néu 2-m<-16<3-m«>18<m<19:

Phuong trinh (1) c6 2 nghiém boi chin, phuong trinh (2) v nghiém hoac c6 nghiém kép va
phuong trinh (3) v6 nghiém. Ham da cho ¢6 1 cyc tri.

Do d6 khong thoa diéu kién cd 3 cuc tri.

Néu -m<-16<2-m«16<m<18:

Phuong trinh (1) c6 2 nghiém boi chin, phwong trinh (2) c6 2 nghiém boi & va phuong trinh
(3) vo nghiém hoic c6 nghiém kép. Do d6 thoa diéu kién co 3 cuc tri.

Khi d6 gia st x, =4, ta cO X,,X, la hai nghiém cia phuong trinh 2 théa man diéu kién:

X,2 +X,- =34 < (X, + x3)2 —2x,X, = 34.
Ap dung dinh ly Viét ta c6: 64—2(m—2)=34 < m=17 Thoa diéu kién.



Néu —m>-16<m<16: Phuong trinh (1) c6 2 nghiém boi chin, phuong trinh (2) c6 2
nghiém don, phuong trinh (3) c6 5 nghiém don. Do d6 khong thoa diéu kién c6 3 cuc tri.
Vay véi m=17 thi diéu kién bai toan thoa.
Cach 2
Xétham y = f (x* —8x+m) co
(

=(2x-8) f" x2—8x+m)
:(2x—8)(x2—8x+m—3) S(ezxz‘sx*m—exz‘gx*’“+%j[(x2—8x+m)2—2(x2—8x+m)}

Dau y' phu thudc vao diu cua (2x—8)[(x2—8x+m)2—2(x2—8x+m)}
Ta co:
X=4 X=4
(2x—8)[(x2—8x+m)2—2(x2—8x+m)J:O<:> X2 —8X+m=0<| x> —8x=-m
x?—8x+m=2 x*—8x=2-m

Taxétham g(x)=x"-8x

X —0 4 +00
9'(%) ) 0 i

+00

g(x) \ -16 /

Ham sb c6 3 cuc trj khi va chi khi: —-m<-16<2-m<16<m<18.
Khi d6 gia sir x, =4, tacod X,,X, la hai nghiém cia phuong trinh 2 thoa man didu kién:

X,2 4% =34 & (% + %) —2%%, =34

Ap dung dinh ly Viét ta c6: 64—2(m—2) =34 < m=17 .Thoa diéu kién.
Uy —1)(u, -1

Uty (U —)(u D)

n+1*~n

b) Theo gia thuyéttaco u__,

n+2

un+1 + U un+l + uﬂ
1 1
n+2 IM_@ n+2+1=( L2 )(u ! )
U, +u, u,,+U,
1
U1—§>0:>UH+Z=M 0.vn>1
vi W2 =3>0 g+t
U, -1 _ (un+1 —1)(Un _1)
Suy ra Unp #1 (Uny +2)(Uy +1)n .
u —1
n— . = Vo2 = ViaVy :>|Vn+2| :|V“+1|'|V"|
Pit u,+1
Dit X, =Inv,| suyra X, =X, +X .

1+
Ta c6 phuong trinh dic trung: t* —t-1=0&t = T\/g .



Cau 3.

A
A 2 2
Vay .

1 vl:—1 _ 1*‘/§a+1_*/§ﬂ=—|n3
U= 3_ |%=-In3 2 2 a~-0,38<0
270 1 Tlh=-n2 |34 3.6 “18~0,78
u, =3 V2= ? NS 30 5,B=—In2 '
Vi 2 2
1+2\/§%>1’ 1—2\/§§<1 L i E i
Vi nén limx, =lim| a| = + | —=| |=—o.
2 2
. . (u, -1 .
Suyra limlv,|=0= lim|-="—|=0=limu, =1.
u,+1

Vay rang (u,) c6 gi6i han hiru han va gi¢i han d6 bang 1.

a) Trong mit phang véi hé toa d6 Oxy cho hinh thang vudng ABCD vudng tai A va D, ¢
CD=2AD=2AB. Goi M (2;4) 1a diém thujc canh AB sao cho AB=3AM . Diém N thudc
canh BC sao cho tam gidc DMN cén tai M . Phuong trinh duong thing MN 1a 2x+y—-8=0.
Tim toa do cac dinh cua hinh thang ABCD biét D thudc duong thang d :x+y =0 va diém A
thudc duong thang d':3x+y—-8=0

Loi giai

A M B

2
+)bit BN=x, AB=a = MA=MN = au%:a\/l_o_

2 2
Xét ABMN c6 MN? = MB? + BN — 2.MB.NB.cos MBN @106‘ =4%+X2—2.X.§.cosl35°
2
oy 2t o a2
3 3 3
Goi E la chan duong vudng goc hatr B, ké NF vubng goc véi DC . Ta cod NF _CN _CF
BE CB CE
2 2
SN _2_CF NFocF=22_pn- (E) +(§j _2a5
a 3 a 3 3 3 3

10a2+10a2 _20a°
9 9 9
+) Vi D thuge duong thang d :x+y =0 nén D(d;—d) =MD =(d -2;,-d - 4).

Nhan thiy MD? + MN? = =DN?. Suy ra ADMN vuéng tai M .



Phuong trinh dudng thing MN 2x+y —8=0 c6 vecto chi phuong u =(-1;2).
= MDu=0=d=-2=D(-22).
+)Piém A thudc duong thang d':3x+y-8=0 nén A(a;-3a+8),

. — —_— a=1
= DA=(a+2,-3a+6),MA=(a-2,-3a+4) > DAMA=0=a’-3a+2=0 :{ )
a=

*) Trirong hop 1: a=1= A(L5)

b) Cho hinh chép S.ABCD c6 day 1a hinh vudng canh bang a. Biét hinh chiéu vudng géc caa S
trén mat phang (ABCD) 1a diém M thoa mén AD =3MD . Trén canh CD lay cac diém |, N
sao cho ABM =MBI va MN vudng gdc véi BI . Biét goc gira SC va (ABCD)béng 60°.
Tinh thé tich khdi chop S.AMCB va khoang cach tir N dén mat phang (SBC).

Lai gidi

*) Tinh thé tich khéi chép S.AMCB
Taco DM —%:9 AM —?:CM - J/DM?+CD? =

3
SM L (ABCD)=> SCM =60°= SM =CM tan60°:@.
(AM +BC)AB 532

2 6

1 5a3+/30

Thé tich khdi chép S.AMCB la V =3 M-S =,

Khi d6 S,ycq =

*) Tinh khoang cach tir N dén mit phang (SBC).

a13 AB

Tacd6 BM =—— = CcosABM =——= =cos IBM .
3 BM

3
Vi3



Cau 4.

2
Pit DI =x= IM?=x*+ 2 1B’ =(a—x)’ +a’.

Ap dung dinh Ii cosin tacé IM? = MB? + IB? — 2.MB.IB.cos IBM

2 2
o XA +%:(a—x)z+a2 +13a —2a. (a—x)2+a2

7a 13a
S X=—=IB=—.

12 12
GQiH:MNmBI.TacéAABM:AMBH:BH:AB:a,IH:IB—BH:%.
ACBI ~ AHNI = BV _CL L 2 HEBL 188 oy e proin=8 N1

NI HI Cl 60 5 CD 5

Suyra d (N,(SBC)):%.d (D,(SBC))z%.d (M, (SBC)).
Ké ME vuong goc véi BC, ké MK vudng goc véi SE. Suy ra MK =.d (M, (SBC)).

1, 1 13 . 230

1 av130
2 = T 2 = 2 = .
MK MS° ME“® 10a 13

Taco :>d(N,(SBC))zg.d(M,(SBC))_ =

Tim tat ca cac nghiém nguyén dwong ctia phuong trinh 15* + y* = 27,
Loi giai

Theo yéu cau bai toan thi 2? >15+1=2*=2>4.

Khi d6 vé phai caa phuong trinh da cho chia hét cho 16.

Do d6 y phai 1a sb 1&. Tir d6 ta duoc:

y? =1(mod8)
{15* =(-1)"(mod8)
Vi vy ta ciing suy ra dugc x 1asé lé.
Ta lai lap luan tiép dé két luan z phai 1a s6 chan bang phan chimg nhu sau:
Néu z l1asé Ié thi 27 =2*""=2(3+1)" =2(mod3) va y® khong thé chia 3 du 2 nén ta c6
mau thudn. Vi khi d6 2° —y? khdng thé chia hét cho 3.
Vay téi day ta tiép tuc tim nghiém cuia phuong trinh da cho voéi gia thiét 1a x,y déu 1é, con z 1a
s6 chan.
Taco 15" +y* =2" <15 =(2' —y)(2' +y). Vi t > 2 la s nguyén thoa man z=2t.

=15"+y“=(-1) +1(mod8).
X 2 X

Ta nhan xét rang
(2 -y)+(2'+y)=22".Dods (2'~y) va (2 +y) khong thé cung chia hét cho 3 hozc 5.

) i 2t+1:5x+3x
t X
{2 —y=3 , 53 (1)
2'+y=5" T
Vivay 15" =(2'-y)(2' +y) < =
y ( )( ) 2t_y:1 2t+1:1+15x
2 4y =15" 15 -1 (2)
L y= >




/_j;\
~ <
Il I
[N
N < X
o

Néu x=1<

/_j;\

~ <

[

w 4N

N < X

o

o Nk &~ BB

5 +3

Néu x=2n+3,n>0 thi tr 2' = >76=1t>6=2"'=0(mod16). Taco

3*=27(3)" =27(4-1)"" =13(mod16) ; 5 =125.(4+1)"" =13(mod16)

Khi d6 3" +5" = 26(mod16), ta két luan (1) v6 nghiém.

1+15
2

Tuong ty nhu thé, néu x=2n+3,n>0 thi tr 2' = >1688 =t >10= 2' =0(mod32).

Tacé
15" =(16-1)""" =16(2n+3)~1(mod32)
Khi d6 1+15* =16(2n+3)(mod32), ta két luan (2) vo nghiém.
A . 2 1 2 2 2 2018 2
Caub5. Tinhtdng S =———(Cjy) +M(C§mg) +..+——(Chis ) +

2019
2019

cmey’.
Loi giai
Xét s6 hang tong quat:
Kk o Kk 20191, 2019! k

T=——C = . Ck = .
“ 2020—k 2020—k 2019—k k! ®°  2020—k 'k—11 *¥
=CrkI CX* vk =1:2:...:2019

2019 2019
Suyra S = C,.Crre +CiueCots 44 Crie Cooe +Crono Coe
Xét khai trién:
14X . 14 x ™ = C° 4 CL X4.. 4 CRoOox™e CO L CL oy 4 GOy

2019 2019 2019 2019 2019 2019

19 2019

trong khai trién 1+x . 1+x *° la:

Hé s6 caa x**

0 2018 1 2017 2017 ~1 2018 0
C2019 'C2019 + C2019 'C2019 +o.t C2019 'C2019 + C2019 'C2019 1

£ PPy 4038  ~p 1 2018 ,,2018 4038 ,,4038
Xétkhai trien: 1+x — =C, +CX+...+C e X7 +...+C i X

4038

trong khai trién 14+x  la: Clw 2

2 2 2 2018 22019 2
o Chy e DR o T B et

Hé s caa x**°

Tr 1va 2 taco S:ﬁ Cooo



