M PE ON LUYEN CAC NHOM CAU HOI
VAN DUNG CAO TRONG PE THI THPT QUOC GIA
Dé gom 40 cdu tric nghiém
CHINH PHUC Sén phém duoc thiee hién béi nhom
Chinh Phuc Olympic Todn

Cau 1: C6 bao nhiéu gia tri nguyén cta tham sd m d€ phuong trinh

2
\/m+x—4/ m =2m+x
m+x

Co ding mot nghiém nho hon 10.
A.5 B. 4 C.9 D. V6 s6.

Cau 2: Cho 2 day cap s6 cOng u, =u,; u,;..u, ¢bcong sai d,va v, =v,; v,;...v, cb cOng sai

d,. Goi tong ctia n s6 hang dau cua mdi cadp s8 theo tht tu la
S,=u,+u,+..+u =7n+1va T =v,+0v,+..+0v, =14n+27 . Tinh ti s6 ctia L
U1

A. > B. 4 C. 2 D. >

3 3 4 4
Cau 3: Cho hinh chép S.ABC c¢6 SA=x,BC=y,AB=AC =S5B=SC =1. Thé tich khéi chdp
S.ABC dat gi4 tri 16n nhét khi tdng (x+y) bang :
A2 B. 3 c. X D. 403

Cau 4: Gia tri nho nhat cia m dé hé phuwong trinh sau ¢6 nghiém :
{Iog2 (x+y)+log, (xy+2)=2

X’ +y°-2xy=m

A. 1. B. 2. C. 3. D. 4.
Cau 5: Cho 2sin(a+b)=cos(a—b),a—b+#kn. Tinh gid tri ctia biéu thikc
S S
1-2sin2a 1-2sin2b
2 1
A, ——. B. —. C. 2. D. 0.
3 2

Cau 6: Cho day {u,} thoa man 25.2%" —152""""2 + 52" +152" —4=0 va u,,, =u, +8.
Gia tri nho nhat caa n dé u, >2019.

A. 512 B. 258. C. 511. D. 257.

Cau 7: Cho hinh chép S.ABCD c¢6 ddy ABCD la hinh vudng, AB=1, canh bén SA=1va
vudng goc véi mit phang ddy (ABCD) . Ki hiéu M la diém di dong trén doan CD va N la
diém di dong trén doan CB sao cho MAN =45°. Thé tich nho nhéat cua khéi chop S.AMN
la?
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60 CAU VAN DUNG CAO €O LOT GIAI CHI TIET

\/§+1 D x/i—l

A. .
6 9

J§+1 B Ji—l
9 T3

C.

Cau 8: Cho mot cap s6 cong : u,,u,,u,,u, thoa |uu, —u,u,|<6 . Tim tap xdc dinh D cua

ham f(x):\/(x—ul)(x—%)(x—u3)(x—u4)+9
A. D=(—oo;6) B. D:(6;+oo) C.D=R D. D:(—6;6)

2 . . _
Céu 9: Cho ham s§y = +(sina)x +|sinaf -1

C ). Tim o d€ (C. ) sao cho khoang cach
1 ( 0-) ¢4 g
X+

gitra 2 diém cue dai va cuec tiéu la 16n nhat ?
A a=-T1ion B.a=—"1kn C. a=-L+k2n. D. a=-L+kn

4 4 2 3
Cau 10: Cho tir dién ABCD ¢ tat ca cac canh déu béng 1.Goi G la trong tam caa tam giac
BCD. Mit phang (P) thay ddi luon ludn di qua AG cat BC,BD Ian luot tai I,K. Tinh thé
tich nho nhat caa ABIK.

V2 V2

A —. B. —. C.
27 18 36

Cau 11: Cho hai s§ phtic z,z, thoa man |z, —2-3i|=17;|z, +1|=+/5. Biét ring
z,-1+i=k(z,-1+i)(k<0). Tim k khi P =|z, —z,| dat gid tri 16n nhat.
A. k=1 B. k=-2 C. k=-3 D. k=-5

Cau 12: Goi A la tap hop cac s6 tu nhién gom 5 chir s6. Chon ngéu nhién mot so tur tap A.

2

D. —.

O |

Tinh xac suat dé€ chon duoc s6 chia hét cho 7 va c6 chit s6 hang don vi bé“mg 2.
257 B 257 C 127 D 127

© 90000 © 18000 © 90000 © 30000
Cau 13: Cho s6 phttc z théa man |z—1-i|=5. Tim GTLN cta P =2|z-8i|-|z-7-9i|.
A. P=+109 B. P=-1++109 C. P=+v109 -2 D. P=+109 +1
Cau 14: Cho s6 phtic z thda man 4|z|=|z—i—1|+2|z+i+1|. Tim gi4 tri 16n nhét cua bi€u

thite P =|z+2+2i|

A.P:@+2\/§ B.P @+3\/E C.P @+4\/§ D. P @+5\/E

e ~ 5 "6
1Y 1Y 1Y
Cau 15: Biét tong S, :[2+Ej +[22+—j +...+(2“+§j . Gid tri nho nhat cta n dé€

22

99 n
S, >#, neN

A. 41 B. 40 C. 51 D. 50
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TUYEN TAP MOT 58 NHOM CAU HOI VAN DUNG CAO MON TOAN

|z—2|+|z+2|=8

. 3. Lix
, VOl z; =-1—-—1.Biét
Z)—Zy =2y — 2, 2

Cau 16: Cho 3 s6 phtc z,,z,,z, thda man dong thoi {

Y Zo_Z1:a+bi . cr a1 Ny cn , 1
rang (a,b,c,deR). Tim gid tri Ién nhét cta biéu thirc P =—|ad - bc|
Zy—2, =C+di 2

A.P=17 B. P=18 C.P=19 D.P=20

Cau 17: Cho ham s8 y = f(x) ¢6 dao ham trén R. Goi (C,),(C,),(C;) Ian luot 1a d6 thi
cia cac ham s8 y=f(x),y=f(f(x)),y=f(x*+1). Cc tiép tuyén (C,),(C,) tai diém
x, =2 c6 phuong trinh lan luot 1a y=2x+1,y =4x+3, hoi tiép tuyén cua (C,) tai diém
x, =2 di qua diém nao sau day?

A. Q(2;-11) B. M(-2;11) C. N(-2;-21) D. P(2;-21)

Cau 18: Cho day (x,)thdéaman x, =5,x

=x2-2,Vn>1. Tinh gid tri clia

n+1

M:Iim[l+ 1 e + 1 j

X, XX, XXy X,
A.M=5+£/i B.M=5_;/ﬁ C.M=3+§/371 D.M=3_;)/E

Cau 19: C6 bao nhiéu cdp sd nguyén (4;b)thdéa man 0<a,b <100 sao cho d6 thi ctia 2 ham

sO y= lx to vay= bl" +1 it nhau tai dung 2 diém phan biét?
a a

A.9704 B. 9702 C. 9698 D. 9700

Cau 20: Xét cac hinh chép S.ABCD thoa man diéu kién: ddy ABCD la hinh vudng, canh
bén SA vudng gdc véi ddy va khoang cach tir diém A dén mit phang (SBC)bang a. Biét
rang thé tich khdi chép S.ABCD dat gia tri nho nhat V, khi cosin géc gitta dwong thang SB

va mit phing (ABCD) bang \/E, trong d6p,q 1a cac s6 nguyén duong va phan so P s
q q

t6i gian. Tinh T =(p+4).V,,.

53

A. T =334 B. T =/64°. C. T =234 D. T:TaS.

Cau 21: Cho s6 phtc z,,z,,z, lan luot thdéa man z, =3+i, z, la s6 thuan ao véi thuan ao

A A 1 A A A Y M 2 2 . ‘A
khong am, z, 1a s6 thuc khéng am. Biét rang |z, —z,| =\/|z2 -z, +|z,-z][ . Goi M,n Ian

Iwot 14 gié tri 16n nhat va nhé nhat ctia biéu thirc P =|z, - z,||z, - z,| . Khi 6 M.n bing?

A. Mn=90 B. M.n=80 C. Mn=100 D.Mn=70
Céau 22: Cho céc s§ thuc duong x,y,z théa man 5(x*+y” +2*)=9(xy +2yz+zx). Tim gia
x 1

tri 16n nhat ctia biéu thitc: P=———— = .
Yy +z (x+y+z)
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A. 14 B. 16 C.12 D. 18

Cau 23: Gieo mdt con stic sic can d6i dong chat hai lan. Gia st m la tich s§ ch&m ma con
sic sac xudt hién sau hai Ian gieo. Tinh xdc sudt sao cho ham s&
=(m—-3)x*+(41-2m)x+2 dong bién trén khoang (0;+x).

2 3 D 17

Yy

A. 1 B. — C. - .=

2 3 4 36

Cau 24: Choham sd y = f(x) = ln(l —lzj .Biét rang :
X

f(2)+f(3)+..+ f(2018)=Ina—Inb+Inc—Ind

trong d6 a, ¢, d lacacsd nguyéntéva a<b<c<d.Tinh P=a+b+c+d
A. 1986 B. 1698 C. 1689 D. 1989

Cau 25: Cho ham s6 y = f (x)=x—(2m—1)x* +(2—-m)x+2. Tim t4t ca cac gia tri clia tham

s6 m d€ham s6 y = f(|x|) c6 5 di€m cuc tri.
A.§<m£2 B. —2<m<E C. —§<m<2 D.§<m<2
4 4 4 4

Cau 26: Cho ham s8 y = f(x) c6 dao ham lién tuc trén doan [1;2] théa méan dang thic:
244
[F(@)] +af (x) 47

Cau 27: Cho ham s§ da thtic bac ba y=f(x) c¢6 d6 thi di qua cdc diém sau
A(2;4),B(3;9),C(4;16). Cac duong théng AB,AC,BC lai cit d6 thi tai an lwot tai cac
diém D,E,F (D khac A va B, E khac A va C, F khac B va C). Biét rang tong cac
hoanh d¢ ctia D,E,F béng 24. Tinh £(0).

=f'(x)-x, Vxe[1;2] va f(1)=%-Tinh f(2).

A. F(0)=-2 B. £(0)=0 C. f(o):%4 D. £(0)=2

Céu 28: Cho ham s6 g(x)= f(sin’ x)f(cos2 x) trong d6 f thoa man diéu kién :
f(cotx)=sin2x+cos2x, Vxe[0;n] .
Tich caa gid tri 1én nhat va gid tri nho nhét ctia g(x) bang:
AL c.-L. D. -~
25 5 25
Cau 29: Cho ham s8 f(x) lién tuc trén doan [1;4] thoa man f(1)=-1, f(4)=-8 va dong
thoi [ £'(x)] Vx® - £ (x) =9vx® ~vx 32, Vx[1;4] . Tich phan [ f(x)dx bing
89 79

A. -7 B. — C.— D. -8
6 6

B.

Q1| =
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TUYEN TAP MOT 58 NHOM CAU HOI VAN DUNG CAO MON TOAN

Céu 30: Cho phuong trinh log, (2x2 +2x+2) =2" 4+y?—x?—x. Hoi ¢6 bao nhiéu cip s&
nguyén duong (x;y), v6i 0<x <500 thoa man phuong trinh da cho?

A. 4. B. 2. C. 3. D. 1.
Cau 31: Cho hinh chép S.ABCD c¢6 ddy ABCD la hinh binh hanh. Goi A’ la diém trén SA

sao cho A'A :%T’S Mit phang (a)qua A’ cit cac canh SB,SC,SD Ian luot tai B,C',D'.

Tinh gia tri caa bi€u thiee T = S—B+S—D— 5C .
SB'" SD' SC’
A.T=E B.Tz1 C.T=2 D.T=1
2 3 2

Cau 32: Goi g 1a cong bdi ctia mot cap s6 nhan , biét tdng ba s6 hang dau bang 16%, dong

thoi theo thtt tee, ching la s6 hang thit nhat, th tu va tht tam cua mot cap sd cong . Hoi

g thudc khoang nao sau day?

A. q€(3;4) B. ¢(1;2) C. q¢(2;3) D. 7¢(0;1)
1
E dx * /, N ? 4 7 ~, \

Cau 33: Cho tich phan I =I —,neN, biét rang tong gia tri lon nhat va gia tri nho
0 1—x"

7

Ny . A, ‘s a c p s ~ ~ \
nhat ctua I dwoc viét dwdi dang % + K trong do a, b, ¢, d 1a cac s6 nguyén duong va

o

a
b
la phan s6 t6i gian. Tinh S=a+b+c+d?

A.9 B. 10 C. 11 D. 12

Cau 34: Cho 3 ham s8 y=f(x),y=g(x),y=h(x) . D6 thi cia 3 ham s6
y=f'(x),y=¢"(x),y=h(x) c6 d6 thi nhu hinh vé dudi, trong d6 duong dam hon la do
thi ciia ham s6 y=f'(x). Ham s6 k(x):f(x+7)+g(5x+1)—h(4x+%j dong bién trén

khoang nao dwdi day ?
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N Y (!

Cau 35: Cho 2 s6 phtic z, thoa man 21—2—% = 1—% Ll , 2, =a+bi voi
(V3+2)a+b+1=0Biét rang |z, +i|=2|z, +i|. Tim GINN ctia P=|z, ~3~i|+2]z, -3~
A.P=438 B. P=+/39 C. P=2438 D. P=239
Cau 36: Cho ba so thuc dwong a,b,c théa man abc+a+c=0b. Tim gia tri 16n nhat caa biéu
thirc P = 22 - 22 + 23 .
a+1 b"+1 c+1
AP =2 B.p_ -1 cp -2 p.p_ -1
3 3 2 3

Cau 37: Cho ham s6 f(x) lién tuc trén R, c6 dao ham dén cdp hai trén R va thoa man

5In2

£ (%) 4(F(x) + £ (x)-£"(x) |=e", ¥x <R, biét £(0)=0.Khido [ f°(x)dx bing?

2 1 355In2
A 5[31-202 500 B. —(31— j
2 5 2
2 355In2
c. la1-B2 51 D. 5(31— . j
5 2 2
Cau 38: Cho ham s8 y = f(x) ¢6 do thi ham s8 y = f'(x) nhu hinh vé:
YA
f'(x)
2
O S
>
____________ 3

Xét ham s6 g(x)=2f(x)+2x*—dx-3m—-65véi m la s§ thuc. D& g(x)<0
v e[ —/5;+/5 | thi diéu kién cia m la

A =2 7(5) B.m<2 f(5)
C mé%f(O)—Z\/g D mZ%f(—\/g)—AL\/g
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Cau 39: Cho 4 s0 nguyén a,b,c,d thay d6i théa: 1<a<b<c<d<50. Tim gia tri nho nhat
cua biéu thie P==+5.
b d

A. P =5—3 B.P. = oL C.P,.. =5—8 D.P. = 73

175 200 175 200

Cau 40: Cho cac s6 ty nhién tir 1 dén 100 . Chon ra 6 s6 bat ky. Tinh xac suat dé chon ra 6
s0 sao cho chung c6 thé xép thanh 1 cip sd cong.
AP B2 c._»® D._»®
7528752 1254792 2509584 3764376
Cau 41: Cho cac sd thuc x,y thoa man

log ,(x-3)+2log, (2—,/y+3):10g2(y+3)—210g2(\/x—3—2).
Gia tri nho nhét ctia biéu thire P =4(x”+y”)+15xy 1a?
A. min P =-80 B. min P =-91 C. min P =-83 D. min P =-63
Cau42:Chohamsé f(x) va g(x) théaman f'(1)=g(1)=1;f(2).g(2)=f(1) va dong

tho 1—f'(x)g'(x)=g(x)[f"(x)+%f'(x)},Vx € R\ {0}. Tinh tich phan

2
1=} £ (1) (x)dx?
A. E+11r12 B. —§+lln2 C. E—11r12 D. —E—lan
4 2 4 2 4 2 4 4
Cau 43: Co toi da bao nhiéu hinh vuéng duwoc tao boi cac 6 vudng ctia ban co 8x8 khi bét
di mot 6 vuong?
A. 204 B. 63 C. 196 D. 150
Cau 44: Goi R la ban kinh mdt cau ngoai ti€p lang tru dung ABC.AB,C, . Gid st
BC=a,AA, =h.Khi R ngan nhat thi tam gidc ABC
A. Déu. B. Can tai A. C. Vudng tai A. D. Nhon

N z,—1=a+bi
zz|:\/§.Biétréng{ !

C4u 45: Cho hai s8 phtic z,,z, théa man |z,|=+?2,

z,—i=c+di
Tim GTLN ctia biéu thitc P = %|ad —b|.

A.P=1 B. P=2 C.P=3 D.P=4

Cau 46: Cho tt dién ABCD noi tiép trong mot mat cau ban kinh R va thoa méan diéu kién
AB=CD,BC=AD, AC=BD. M la mot diém thay d6i trong khong gian. Dt
P =MA+ MB+ MC+ MD, gia tri nho nhat cua P 1a?

A. P =2R+/3. B. P =4R. C. P, =3R. D.P.=—.
Cau 47: Cho 2 s6 thuce X,y duong thoa man diéu kién

log; 2x +log; 4y +(1-log, xy)3 - 1_21
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Dit P=x°+y’. Hoi P c6 bao nhiéu wdc s6 nguyén?
A1 B. 2 C.5 D. 0

Cau 48: Cho phuong trinh \/m+3\/m+3(\/§+\/10—2x) :\/§+\/10—2x . C6 bao nhiéu

gia tri nguyén ctia tham s6 m d€ phuong trinh c¢6 nghiém?
A. 10 B. 11 C.9 D. 12

. 6 6 .

Cau 49: Cho ham s6 y:f(x):sm x|c9sx|+cos x[sin . Hoi c6 bao nhiéu gia tri
|sinx|+|cos x|

x €(—2019;2019) thoa man ham s& f(x) dat gia tri 16n nhat.

A. 2453 B. 5142 C. 2571 D. 4906

Cau 50: Cho 2 ham s6 f(x):(m—1)6"—6%+2m+1,h(x):(x—61‘x). Tim tham s6 m d¢€

ham s6 g(x)=h(x).f(x) c6 gid tri nhé nhat 1a 0 véi moi x €[0;1]

A.m=1 B.mé1 C.me{l;l} D. m>1
2 2
Cau 51: Cho cap s6 nhan u,,u,,u,,.,u,; trong d6 u,>0, Vi=1,2,..,n. Biét rf?mg
S,=u,+u,+u,+..+u,=2018, T, :l+l+l+...+i:2019 va P=u,u,u,..u, >L .
U, U, U, u, 100

Hoi s0 tir nhién nho nhat thoa man P la:
A. 9295 B. 9296 C. 18592 D. 18591
Cau 52: Cho tap A=1{0,1,2,3,4,5,6,7,8,9}. Goi S la tap hop tat ca cac s6 c6 5 nam chix s6
phan biét duoc lap tir A . Chon ngau nhién mot sd tir S. Khi d6 xac suat d€ chon dwoc sd
c6 dang a,a,a,a,a; sao cho a, <a, <a, va a, >a, >a; 1a?

5 1 5 1

A. - B. — C. — D. —
7 12 12 24

Cau 53: Cho bat phuong trinh log,, 11 +[log1 (\/x2 +3ax+10 +4)jlog3u (x2 +3ax+12) >0.
7

Gia tri thye ctia tham s6 a d€ bat phwong trinh trén c¢6 nghiém duy nhat thudc khoang nao

sau day?
A. (-1,0) B. (1,2) C. (0;1) D. (2;+)
Cau 54: Cho hai s0 thuc duong x,y thdéa man diéu kién
2
T 2-log ., . (x+y+1)

Tim gia trj 16n nhat ctia biéu thic P=log,, ., (y—x).2*™"
Al B. L c.l D. L

2 4 8 16
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Cau 55: Goi A la tap hop cac s6 tw nhién gom 5 chit s6. Chon ngéu nhién mot so tur tap A.
Tinh xac suat dé€ chon duwoc s6 chia hét cho 7 va c6 chit s6 hang don vi bémg 2.
257 B 257 C 127 D 127

" 90000 " 18000 " 90000 " 30000
Cau 56 : C6 tat ca bao nhiéu cip s thuc (x;y) thoa man dong thoi 2 diéu kién

3‘3(2 —2x—3‘—log35 _ 5,(y+4)
?

Alyl-ly-1l+(y+3) <8
A.3 B. 2 C.1 D. 0
Cau 57: Cho (C,,)la d6 thi cia ham s6 y =x’ +3mx+1 (v6i m < 01la tham sd thwce). Goi d 1a
duong thang di qua hai diém cuc tri caa (C,).Puong thang dcat duong tron tam
I(-1;0)ban kinh R =3 tai hai diém phan biét A,B. Goi Sla tap hop tét ca cac gid tri cta
msao cho dién tich tam giac IAB dat gid tri I6n nhat. Hoi S 6 tat ca bao nhiéu phan tw ?
Al B.2 C.3 D.0
Cau 58: Cho 3 s8 thuee duwong x,y,z théa man 2z >y”. Khi biéu thirc sau dat gid tri nho

nhdt, hay tinh log, /xyz ?

P =log} xy +log, (x’y’ +x°2 )+ \/—y4 —xy® +2zy* +2xz
A.3 B. 2 C. -1 D. 0
Cau 59: Cho phuong trinh sin2x—cos2x+|sinx+cosx|—v2cos’x+m—-m=0. C6 bao

nhiéu gia tri nguyén ctia tham s6 m dé phuong trinh c6 nghi¢m ?

A. 2. B. 3. C. 5. D. 9.
Cau 60: Gia st k 1a s8 thuc 16n nhat sao cho bat dang thire —— < l2+1—£2 dung véi
sinx  x T

Vxe (o;gj .Khi d6 gia tri ctia k 1a?

A.5 B. 2 C. 4 D. 6
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LOI GIAI CHI TIET PE 3

Cau 1: C6 bao nhiéu gia tri nguyén ctia tham s6 m d€ phuong trinh

2
\/m+x—,/ m =2m+x
m+x

Co dung mot nghiém nho hon 10.

A.5 B. 4 C.9 D. V6 so.
Loi giai
Phuong trinh < m+x—|m|=«/2m+x.\/m+x(1)
m+x>0
Xét m=0:(T) @{x :E)/;\/; moi x >0 déu la nghiém ctia phuong trinh da cho.
x>
_ 2m 0
5 J X =2m+x)(m+x) |*TT 3"
. x=~2m+xm+x
Xét m>0:(1)©{m+x>0 x>0 <qx20 v6 nghiém.
m+x>0 m+x>0

(2111+x)2 =(2m+x)(m+x)
Xét m<0:(1)©{2m+x:\/2m+x.\/m+x dm+x>0

m+x>0 2m+x =0

x=-2m
S 2m+x>20s x=-2m.
m+x>0

Vix=2m<10 &om>-5—"% yme{-4,-3,-2,-1}.
m<0
Cau 2: Cho 2 day cap s6 cOng u, =u,; u,;...u, ¢4 cong sai d,va v, =v,;v,;..v, cb cOng sai

d,. Goi tong cia n s6 hang dau cua moi cdp s6 theo tht tu la

\ 4 2 ~ 2 u
S,=u,+u,+..+u,=7n+1va T =v,+v, +..+v, =14n+27 . Tinh ti s6 ca -

Un
A2 B. 2 c? p. >
Loi giai
2 -1)d 2 -1)d
Tir gia thiét, ta c6 sn:”[ ”1+(2” )h] s Tn:”[ o +(n-1)d, |
S_n_2”1+(n_1)d1 _ 7n+1 ( )
LT 20+(n-1)d,  4n+27

Uy _ uy +10d;,  2u, +20d, 2)
v, ©v,+10d, 2v,+20d,

10 | Chinh phuc olympic todn



TUYEN TAP MOT 58 NHOM CAU HOI VAN DUNG CAO MON TOAN

iy 148 _4
v, 111 3
Cau 3: Cho hinh chép S.ABC c¢6 SA=x,BC=y,AB=AC=SB=S5C =1. Thé tich khéi chdp
S.ABC dat gi4 tri 16n nhat khi t6ng (x+y) bang :
2 4

A. N B. /3. C. i D. 443.

So sach (1) va (2) bang cach dong nhdt =>n-1=20=>n=21=

Loi giai
Goi H,K lan luot la trung diém BC, SA.
bat BC =2x,5A =2y.

C6 SH =+/SC2 —CH? =1-x%; AH =<JAB*> — BH? =+/1- .
Do d6 ASAH can tai H. Hay HK 1 SA.
C6 d(BC,SA)=HK =/1-x*—y*.

Thé tich khoi chép S.ABC la

BC.SA.d(BC,SA)sin(BC,SA 22 4122 Y
Vs.apc = ( )Sln( )szy 1—x2—y2 SZ. YAy Hlox oy :2\/5.
' 6 3 3 3 27
: 2_ 2 3 2
Dau bang xay ra khi vachikhi x=y=,/1-x" -y :>x=y=?:>x+y=ﬁ.

Chon dap an A.
Cau 4: Gia tri nho nhat cia m d€ hé phuwong trinh sau c¢6 nghiém :
log, (x+y)+log, (xy+2)=2
X’ +y°’-2xy=m
A. 1. B. 2. C. 3. D. 4.
Loi giai
bt log, (x+y)=a, log,(xy+2)=b khidd a+b=2
Lai c6: (x+y) 24wy = (2) 24(3" ~2)=4(3""-2) © 12 +83" 3620
Xétham g(a)=12"+8.3"-36 dongbiéntrén R , g(1)=0=a>1

m=(x+y) —3xy(x+y)—2xy = (2”’)3 -3(3"-2).2"-2(3""-2)= f(a)
Ham f dong bién trén [1;+00) suy ra m> f(1)=1
Vay hé phuong trinh c¢6 nghiém khi va chi khi phwong trinh thit 2 ¢c6 nghiém
azleom=1
Cau 5: Cho 2sin(a+b)=cos(a—b),a—b+kn. Tinh gid tri ctia biéu thikc
I S
1-2sin2a 1-2sin2b

C. 2. D. 0.

w
N | =

Loi giai
Chinh phuc olympic todn | 11
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Dé dang chirg minh dwoc: sin2a=2sin*(a+b)+cos(a+b)sin(a—b)
=1-2sin2a=1-4sin’(a+b)—2cos(a+b)sin(a—b)
=1-cos’(a—b)—2cos(a+b)sin(a—b)
=sin’(a—b)—2cos(a+b)sin(a—b)=sin(a-b)[sin(a—b)—-2cos(a+b)]
Tuong tu ta c6: 1-2sin2b=sin(a—b)[sin(a—b)+2cos(a+b)]
Suy ra:
1 2sin(a—b) B 2
sin(a—b) sin?(a—b)—4cos’(a+b) sin’(a—b)+4sin®(a+b)—
2 2

B sin®(a—b)+cos’(a-b)—4 3
Cau 6: Cho day {u,} théa man 25.2%" —152""""2 + 52" +152" —4=0 va u,,, =u, +8.
Gia tri nho nhat caa n d€ u, >2019.

A. 512. B. 258. C. 511. D. 257.

Loi giai

E=

T u,,, =u,+8.= (u,) 14 CSC cong sai d=8=u, =u, +8(n—-1)= u; =u, +32
Thay vao gia thiét ta duoc:
2 (527 -3)2 | +(52%-3)2 ~4=0

C6 dang phuong trinh bac 2 suy ra: (5.232 - 3)2”1 _T1HVE +4*/£ —u, =log, {1+—\/£]

u,=u, +8(n—1)>2019<:>n>%+1z257,63:>nmin =258

Cau 7: Cho hinh chép S.ABCD c6 day ABCD la hinh vudéng, AB=1, canh bén SA =1va
vudng goc véi mat phang ddy (ABCD) . Ki hiéu M 1a diém di dong trén doan CD va N la

diém di dong trén doan CB sao cho MAN = 45°. Thé tich nhé nhat cua khdi chép S.AMN
la?

o SEA p. ¥2-1 o $E41 p. ¥2-1
9 3 6 9
Loi giai
bat DM =x,BN =y tacd
tan 45° = tan(DAM + BAN) = tanDAM + tanBAN _ x+y .Suy ra y— —

1—tanDAM.tan BAN 1- xy

1/ x +1
va AM=VAD? +DM? =+/x* +1, AN =yAB? +BN? =[1+ _,/1 x
+X

x+1

1 1 . +1 ~
Vivay V=2SAS, =~ SAAMANsind5° = f(x)= (x+1)zf(ﬁ_1)_T
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Cau 8: Cho mot cdp s6 cOng : u,,u,,u,,u, thoa |u,u, —u,u,|<6 . Tim tap xdc dinh D cua

ham f(x)=\/(x—ul)(x—uz)(x—u3)(x—u4)+9

A. D=(—0;6) B. D =(6;+) C.D=R D. D=(-6;6)

Loi giai
Theo tinh chét cta cap s6 cong, ta cd: u, +u, =u, +u,
Do d6 (x—u, )(x—u, ) (x—us)(x—u,) [x (u, +u, x+u1u4}[x2—(u2+u3)x+u2u3} (*)
Dat t=x"—(u, +u, )x =x> —(u, +u;)x, khi do :
(*) < f(t)=(t+uguy ) (t+uyus ) +9 =17+ (0, +uyuy )t +1u,u,u5u,5 +9
V6i: A, = (g, + iy, ) — bttty —36 = (w1, — i, ) =36 .
RO rang |u,u, —u,u,|<6= A, <0« f(t)>0,Vt= f(x) cd nghia v6i moi x.

x* +(sina)x +[sino|-1

Céu 9: Cho ham sGy = (C,). Tim o d€ (C,) sao cho khoang cach

x+1
gitta 2 diém cuc dai va cyec tiéu la 16n nhat ?

A a=-21k2m B. a=—~+kn. C. o=—Z4k2nm D. o=-Z+tkn
4 4 2 3
Loi giai
x? +(sina)x+|sinal-1 _ U(x)

s
amsey x4l V()

c6 mién xac dinh D=R\ {-1} va dong thoi ta

x? +2x+(sina)x —|sinof+1
(x+1)2

co y'= . Diéu kig¢n dé ham s6 c6 cuc dai, cuec ti€u la A, >0 hay

|sina|-sino >0 < sina <0.

Chinh phuc olympic todn | 13



60 CAU VAN DUNG CAO €O LOT GIAI CHI TIET

Goi x,,x, Tan lwgt 1a hoanh d6 cac diém cuc dai, cuc ti€éu cua (Ca) thi khi d6:
y _u (%) u'(x,)
V(x) V'(x,)

Goi A(x,,2x, +sina), B(x,,2x, +sin o) 1a cac diém cuc dai, cyc tiéu tuong tng cua (C, ),

=2x, +sina, Y, = =2x, +sina

X, +x, =2
khi d6 x,,x, 12 2 nghiém ctia phuong trinh y'=0nén { ' "% | i i
x,x, =sino—[sina|+1=2sina+1

Tacd AB* =(x,—x,) +(ys—ya) =5(x, %) =—40sina

Do vy AB 16n nhét khi o = —g+ k2n(keZ)

CAau 10: Cho tir dién ABCD ¢ tat ca cac canh déu bf?mg 1.Goi G la trong tam cta tam giac
BCD. Mit phéng (P) thay ddi luén ludn di qua AG cit BC,BD Ian luot tai I,K. Tinh thé
tich nho nhat caa ABIK.

A V2

.E.

2

D. —.
36

bdt BK=x,Bl=y

4 A? 4 4 2
Str dung cong thitc tinh ty s6 thé tich ta ¢ Vase _ 2Vame 2_x’ 2Visar _]/,M =xy
A.BHD VA BCD 3 VA BCD 3 VA.BCD

3

2(x+y)

A

~ 4 4 1
Mat khactacd V, pup =V gy = EVA.BCD nén

i,

Taco V, i = T .Dau “=" xay rakhiva chikhi x=y = % Chon déap an A.

_xy> :>xy>—

9
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Cau 11: Cho hai s§ phitc z,,z, théa man |z, -2 -3i|=17;

zz+1|:\/§.

Biét rdng z, ~1+i=k(z,-1+i)(k<0). Tim k khi P=|z, —z,| dat gia tri 16n nhét.
B. k=1 B. k=-2 C.k=-3 D. k=-5
Loi giai

Goi M(z,),N(z,),1(2;3),](0;-1). Theo gia thiét ta c:
¢ Diém M thudc duong tron (C,) tam I ban kinh R, =+/17
¢ Diém N thudc duong tron (C,) tam J ban kinh R, =+/5
z—2-3i]=+/17
lz+1|=+5
1a giao diém cua (C,),(C,) va theo gia thiét ta suy ra dwoc A, M, N thang hang.
Goi H,K Tan luwot 1a hinh chiéu ctia L] 1én MN = P = MIN =2HK < 2]] .
Dé&u “=" xay ra khi va chi khi MN || I]. Khi d6 phuong trinh MN di qua diém A va c6
vector phap tuyén IJ(-3;-3) 1a MN :x—y-2=0. Tir day suy ra diém M (6;4),N(0;-2)

z,—1+i 6+4i-1+1
z,—=1+1  2i-1+1

Ta thay rang s6 phttc z=1-i déu thoa man { . Diéu nay chung to A(1;-1)

Vay k= =-5.Chony D.

Cau 12: Goi A la tap hop cac s6 tee nhién gom 5 cht s6. Chon ngéu nhién mot s6 tur tap A.
Tinh xac suat dé€ chon duoc s6 chia hét cho 7 va c6 chir s6 hang don vi béng 2.
257 B 257 C 127 D 127

" 90000 " 18000 " 90000 " 30000
Loi giai

Goi s0 ty nhién gdm 5 chi sO la abcde
Chon a#0cd9 cach.
Chon b,c,d,emdi s6 ¢6 10 cach.
Nén |A|=9.10".
Goi Blabién cd "chon dwgc ty nhién gom 5 chit s6 chia hét cho 7 va ¢6 chit s6 hang don vi
bang 2".
Goi s8 ty nhién gém 5 chi s chia hét cho 7 va ¢6 chit s6 hang don vi bing 2 1 abcd2
Ta ¢ abcd2 =10.abed +2 = 7abed + 3abed +2
Chinh phuc olympic todn | 15
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abcd2 chia hét cho 7 nén 3abcd +2 chia hét cho 7 hay 3abcd+2="7t,(t € Z)
3ubcd+2:7t©abcd=%©w:2t+%
Suyra (t—2):3hay t-2=3n<t=3n+2

Khi @6 abcd =7n+4 ma 1000 < abcd <9999 nén 1000 < 71 + 4 <9999 < g <n< 99795

Mit khéc nla s6 nguyén = n e {143;144;145;...;1427}
Nén |B|=1285.
1285 257

- 9.10* 18000
Cau 13: Cho s6 phttc z théa méan |z—1—i|=5. Tim GTLN ctua P =2|z-8i|-|z—7-9i|.
A. P=+109 B. P=-1++/109 C. P=+109 -2 D. P=+109 +1
Loi giai
Goi I(1;1),A(7;9),B(1;8). M

Khi d¢, P(B)

Yéu cau bai toan chuyén vé tim gia tri 16n
nhat cua biéu thitc P=2MB-MA .

Y tuwdng cho bai todn nay 1a ta sé& st dung

bat dang thttc tam gidc, nhung do c6 s6 2

¢ gitta nén ta sé nay y tudng tim mot diém

K ¢ dinh théa man MA =2MK. Gia st

ton tai mot diém K nhuw thé thi ta co:
MA=4MK = MA" =4MK’ & (MI" +1A" | = 4(MI* + K’
& BMI” + 41K’ ~IA” +2MI (4IK - IA) =0

3MI? +4IK* —1IA* =0

4IK-1A=0

IA?

D€ ton tai diém K thi { :>3(R2 —Tj=0. Dé thdy diéu nay luon

ding do d6 ludn ton tai diém K ¢6 dinh thoa man MA =2MK va diém K nay ndm trén IC.
Lay diém K thudc IC sao cho IK = %

Ta cé: IK.IA = IM* = AIAM ~ AIMK(c.g.c) = MA =2MK

Vay khi M thay d&i thi MA =2MK . Theo bat dang thtic tam giac thi ta c6:
P =2MB—-MA =2(MB-MK)<2BK

Ta co: K(%;S):P:2BK:\/109 .
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Cau 14: Cho s phtic z thoa man 4|z|=|z—i—1|+2]z+i+1|. Tim gié tri lon nhét cta biéu
thitc P =|z+2+2i|
A.P=@+2\/§ B.P=@+3x/§ C.P=@+4\/§ D.P=@+5x/§
Loi giai
Str dung bat dang thitc Cauchy — Schwarz ta co:
16|’ =(jz=i=1|+ 2]z +i+1))" <(1+4)(jz=i+1] +|z+i+1])=5(2[ +2]i +1]")

J30

T day st dung bat dang thirc tri tuyét d6i ta cé = P < -t 242

2 2 2
Cau 15: Biét tong S, :(2+%j +(22+21—2j +...+(2“+21—nj . Gia tri nho nhat cta n d€

99 n
S, > #, neN
A. 41 B. 40 C. 51 D. 50

Loi giai

Ta c Sn=(22+2+l2j+(24+2+l4j+...+(22”+2+ 1 j
2 2 2

:(22+24+..+22”)+2n+(%+2l4+..+%j
Ap dung cong thiic tinh tdng ctia n s8 hang dau ctia mot cap sd nhan : S, =u, q _11
q_
e
n_ 4 4" —1)(4"™ +1
s gl 1 le) ()
3 41 34"
4

Theo dé bai ta c6:
(4 -1)(4"+1) 3" +omar
34" 4"

2n+

(4" -1)(4"" +1)>3" =n>39,124... = n,,, =40

|z—2|+|z+2|:8

s . 30 .- A
, VOl z, =-1——1.Biét
2, —Z, =2, — 2, 2

Cau 16: Cho 3 s6 phtic z,,z,,z, thdéa man dong thoi {

M 20_21=a+bi n .7 . 7 A 3 o« A2 7 1
rang (a,b,c,d € R). Tim gia trj 1én nhat cta biéu thite P =—|ad —bc|
Zy—2Z, =C+di 2

A. P=17 B. P=18 C.P=19 D.P=20

Loi gidi
Goi A(z),B(z,),M(z,),C(z,). Theo gia thiét ta c6 z,—z, =22, & AM = MB, suy ra
zo—zla+bi©{a(a;b)

duogc A d6i xiing v6i B qua diém M. Mat khac { . .
CB=(c;d)

Zy—2Z, =C+di
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Vay P= %|ad— be|= S ,5c. Do AB=|z, — 2,/ =345 nén dé dién tich 16n nhat thi d(C; AB)
Goi A(x;y),B(—2-x;-3-y) ma A,B thudc elip nén ta co:

A(—4;0),B(2;—3):>AB:x+2y+4:O

max *

St dung ti€p gia thiét |z—2|+|z+2|=8ta suy ra diém C thudc vao elip cd phuong trinh la

(E): GT +[%T =1=>C(4sin ;243 coso)

Ta cé d(C;AB):i sin(w+§)+%‘£%©@zgzpmax =18

NG

Cau 17: Cho ham s6 y = f(x) c6 dao ham trén R . Goi (C,),(C,),(C;) Tan luot 1a d6 thi
ctia cac ham s6 y=f(x),y=f(f(x)),y=f(x*+1). Céc tiép tuyén (C,),(C,) tai di€m

X, =2 ¢6 phuong trinh Ian luot 1a y =2x+1,y =4x+3, hoi tiép tuyén cua (C;) tai diém

x, =2 di qua di€ém nao sau day?

A. Q(2;-11) B. M(-2;11) C. N(-2;-21) D. P(2;-21)
Loi giai
fl(x,)=2 f'(x0)=2
e f(%0)=5 f(x)=5
Theo gia thiét ta co f‘(xo)f'(f(xo))=4:> £1(5)=2
f(f(x))=11 f(5)=11

Do d6 hé s& gbc cua tiép tuyén tai diém c6 hoanh dd x, =2 cta d6 thi ham s6 (C;) 1a
k:2x0.f'(x§ +1):4f'(5):8 tir day suy ra phuong trinh tiép tuyén cta d6 thi (C,) la
y=8(x-2)+11=8x-5.

Cau 18: Cho day (x,)théaman x, =5,x,,, =x>—2,Vn>1. Tinh gid tri cia

n+1

M :hm(l+ ........ + L j
X, XX, XXy X,
o T B. M2 &, 2l 5, i =0
2 2 3 3
Loi giai
Dau tién dé thay x, > ®
Tacd x>, = (xﬁ —2)2 =x,—4=x (xi —4) == (x,%,.%, ) (xl2 —4)
xn+1 4 : X +1 : 4
- - 421 s lim— —im [~ 21421
XXX, (2050, Xy XyeenX,, XXy X,
2 —
Lai c6 —omt = Y 2 __ % 2 :...:x1—2[l+ L s + L j
XXX, XgXgeX, Xy, g XpXg..X, X, XX, X%, X,
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1 1 1 ( X, J
=—+ Foerne =—|x, -
X, XX, XXX, 2 XXy X,
ST T S R S PP ¥ _5-va
X, XX, XXX, ) 2 XX, X 2
Cau 19: C6 bao nhiéu cap s6 nguyén (a;b)théa man 0<a,b <100 sao cho d6 thi ctia 2 ham
o 1 1 1 1, gy 0 A A
SO y=—+ zVay=1s + - cat nhau tai dung 2 diém phan biét?
A. 9704 B. 9702 C. 9698 D. 9700

Loi giai
Ta thdy a>1;b>1,néu a=>b 2 duong cong trung nhau nén c6 vo s6 di€m chung, loai.

Vi vai tro ctia ab nhu nhau nén ta chi can tim cip s6 nguyén (a;b) v6i a>b>1 sao cho

phuwong trinh l+1:l+1<:>l—l—1+1—0 c6 2 nghiém phan biét.
a b b a a b a b
, 1 1 1.1 1Y
Xét ham s6 =————-—+= Ina+ ,f(1)=0
FW)= G arr= () =-(3] ma+(3 ] (1)
Tacd f'(x)=0=x= xo—logb[ll J x)>0 khi x>x,, f'(x)<0 khi x<x,.
na

’ Inb Ina Inb

Né =1l<1 — =leo—=—- ;b)=(4;2).

ux,=1le OgZ(lnaj i ’ < (a;0)=(4;2)

Int In3_In2 In4_ Inb In100
—= > = > >..>

t 3 2 4 5 100

Khidé f(x)=f(x,)=f(1)=0= f(x) 6 dung 1 nghiém x, =1

Cha y xétham s& f(t)=

Néu x, #1, khi d6 vé bang bién thién cho ham sg ta thdy phuong trinh f(x) =0 luén c6 2
nghiém phan biét.
Véimdi b=ke{2,3,..,99}=>ae{k+1,..100 } ticcd 100-k cach chon a.

99
Vay ¢6 Z(lOO—k) =4851 cap (a;b)(a>b>1) valoai dicdp (4;2) ta c6 4850 cip.
Xét twong ty véi truong hop b>a>1 ta co tat ca 9700 cach chon.
Cau 20: Xét cac hinh chép S.ABCD thoa man diéu kién: ddy ABCD la hinh vudng, canh
bén SA vudng gbc véi day va khoang cach tir diém A dén mit phang (SBC)bang a. Biét
rang thé tich khdi chép S.ABCD dat gia tri nhé nhat V, khi cosin géc gitta duwong thang SB
va mat phang (ABCD) bang \/E , trong d6p,q 1a cac s6 nguyén duong va phan so P13
q

t6i gian. Tinh T =(p+4).V,

A. T =332 B. T =+6r’. C. T=23a". D.T=""

Loi gidi
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Ta c6 BC L AB;BC L SA nén BC L (SAB) .
Goi H 1a hinh chiéu vudng géc ctia A trén SB. Khi d6 AH L (SBC) va d(A,(SBC))=AH.

Ta c6 goc gifra hai dwong thang SB va méit phang (ABCD) 1a gécSBA .

D4t SBA = o..Theo gia thiét ta c6 AB=———;SA=—"_.
sin o cosa
The tich khdi chép S.ABCD 1a V =2 SAS,, ) = ——d’.
3 3sin” acosa

Ap dung bat dang thitc AM — GM, ta ¢6

. 2 . 2 2\
sin” o +sin” o+ 2 cos” a :ijsinzacosagzﬁ
3 27 9

sin® a..sin’ a..2 cos” o < (
, '\/5 3 A M 2 s 22 2 1
DodoVZTa .Dau bang xay ra khi sin" o =2cos” o= cosa = Py
A AN 7 As 7 .7 . > A~ M '\/g 3 . 1
Vay thé tich khoi chop S.ABCD day gia tri nho nhat bangT a’ khi cosa = N

Suy ra V, =§a3;p:1,q:3 =T=(p+q)V, =23a".

Cau 21: Cho s0 phuc z,,z,,z, lan lwot théa man z, =3+1i, z, la s6 thuan ao véi thuan ao

khong am, z, la s8 thuc khong am. Biét réng |z, —z,| :\/|z2 —z,[ +|z,—z|" . Goi M,n Tan
luot 14 gid tri I6n nh4t va nho nhét ctia biéu thiie P =|z, - 21”23 — zl‘ . Khi &6 M.n bang?

A. Mn=90 B. M.n=80 C. Mn=100 D.Mn=70
Loi giai
Goi M(3;1),A(z,),B(z,). Theo gia thiét ta co:

22— 2,| =72~ 2. +|z —2,[ = AB? = MA® + MB> = MA L MB
Do z, la s6 thudn ao véi thuan do khong am, z, la s6 thuc khong dm nén ta c6 diéu kién
12 A(4;0),B(0;b)(a,b>0). MAMB=0<b :10—3a[0s as%j
Tacé: P =|z, -7z, — 2| = MA.MB=3(a” —6a-+10) e[3;30]..
Vay min P =3, max P =30
Céu 22: Cho cac s8 thue duong x,y,z thoa man 5(x* +y° +2°) =9(xy +2yz + zx). Tim gia
.y Ny o 1o ’ X 1
tri lon nhat caa biéu thtec: P=——— - = .
Yy +z (x+y+z)
A. 14 B. 16 C. 12 D. 18
Loi giai

Ta c6: 5(x +y° +,272):9(xy+2yz+zx)<:>5(x+y+z)2 =9(xy +2yz+2zx)+10(xy + yz+ zx)
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& 5(x+y+z) =19x(y +2)+28yz<19x (y +2)+7(y +2)

2
<:>5( > +1J <19-1 472 <2ex<2(y+2)

y+z y+z y+z
2
Maic khéc ta co: y2+z22(y+z) :>P£2(y+zz)— 1 = 4 L .
2 (y+2) (2(y+z)+y+z) y+z 27(y+z)
2
s n 4 1
Xét ham s6 f(t)z?—ﬂ, t>0=maxf(t)=16=P, =16
1
xX=—
D&u “=” xay ra khiva chikhi { 2 .
1V=Z=E

Cau 23: Gieo mdt con stic sac can d6i dong chat hai Tan. Gia st m 1a tich s6 chdm ma con
sic sac xuat hién sau hai Ian gieo. Tinh x4c suadt sao cho ham s&
y=(m—3)x* +(41-2m)x+2 dong bién trén khoang (0;+0).
A. 1 B. 2 C. 3 D. 17
2 3 4 36
Loi giai
Tacd Q :{(a;b) la,beN;1<a,b< 6} =n(Q)=36.
Goi bién ¢8 A: “ ham s da cho dong bién trén khoang (0;+x).
Ta xét cac treong hop sau:
+ Truong hop 1: m-3=0<m=3, ta dugc: y=35x+2 dong bién trén R nén y clng
dong bién trén (0;+x).

+ Truong hop 2: m # 3: Ham s6 dong bién trén (0;+ )

a>0 a>0 [(m-3>0 41
= b & & &S3<m<L—
—2—30 b>0 > 2

a

Tt hai treong hop ta suy ra 3 <m < 20.
= A={(1;1),(1;2),(2:1),(4:6),(6;4),(5:5),(5:6),(6;5),(6:6)} = n(A) =9.

_ n(A) 3
A)=1-plA)=1- =—.
=p(A) P( ) n(Q) 4
Céu 24: Cho ham s6 y:f(x)zln(l—%) . Biét rang :
X

f(2)+f(3)+..+ f(2018)=Ina—Inb+Inc—Ind

trong d6 a, ¢, d la cac s6 nguyén té va a<b<c<d.Tinh P=a+b+c+d
A. 1986 B. 1698 C. 1689 D. 1989
Loi gidi
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2

Ta Céyzln(x
X

;1j:1n(x—1)+ln(x+1)—2lnx
Khi dé:
f(2)=In1+In3-2In2

f(3)=In2+In4-2In3
f(4):ln3+ln5—21n4

£(2017)=1n2016 +1n 2018 —21n 2017
£(2018) =In2017 +1n 2019 -21n 2018

= f(2)+f(3)+f(4)+..+ f(2017)+ f(2018)
=-In2-1In2018+In2019 =In3-1n4 +1n 673 -In1019

Cau 25: Cho ham s6 y = f (x)=x"—(2m—1)x* +(2-m)x+2. Tim t4t ca c4c gid tri ctia tham
s6 m d&ham s6 y = f([x|) 6 5 di€m curc tri.

A.§<m§2 B. —2<m<E C. —§<m<2 D.§<m<2
4 4 4 4

-----

Tacéd: y' =3x> -2(2m—-1)x+2-m

Hamsd y=f (|x|) 6 5 diém cyc tri khi chi khi ham s& f(x) ¢6 hai diém cuc tri duong.

2m-1)*=3(2=m)>0 2
As0 (2n21 )1 (2-m) 4m> -m-5>0
<45>0 < M>O & m>1 <:>§<m<2
3 2 4
P>0 2—-m m<2
_— >0
3
Cau 26: Cho ham s8 y = f(x) 6 dao ham lién tuc trén doan [1;2] théa man dang thtec:
3x° f (x) 7
=f'(x)—x, Vxe|1;2| va f(1)=—=.Tinh f(2).
[f'(x)]2+xf'(x)+x2 f( ) [ ] f( ) 3 f( )
77 -1 77 +1 27 -1 27 +1
Loi giai

Bién doi gia thiét ta co:

3xf (x) =f'(x)-x < 3x°f( —x +x
[f.(x)]2+xf.(x)+x2 /1) S ()= ][[f )] +af (x) e J
&3 f(x)=[ f'(x ] —x <:>x3[3f(x)+1]:[f'(x)]3@ﬁ:x
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N | W

:jﬂdxzjxdx:%@ﬂpf(x)ﬂ]id(sf(x)ﬂ):

2

@%.%[3f(x)+1]§ 1 =§@[3f(2)+1]§—[3f(1)+1]§ =3

77 -1

2
olr@) ] =75 f(2)= 20

Cau 27: Cho ham s6 da thic bac ba y=f(x) c6 d6 thi di qua cic diém sau

A(2;4),B(3;9),C(4;16). Cac dudng thing AB,AC,BC lai cét do thi tai lan luot tai céc

diém D,E,F (D khac A va B, E khac A va C, F khac B va C). Biét rang tong cac

hoanh d¢ ctia D, E, F bang 24. Tinh £(0).

A. £(0)=-2 B. £(0)=0 C. f(0)==22 D. £(0)=2
Loi giai

Giasu f(x)=a(x-2)(x-3)(x—4)+x* (a=0).

Tacod AB qua A(2;4) vanhén TB=(1;5) 1a mét VICP

= AB:5(x—-2)—(y-4)=0 <y =5x-6.

Tuwong tw AC:y=6x-8 va BC:y=7x-12.

Hoanh d6 ctia diém D la nghiém cta phuwong trinh
a(x—-2)(x=3)(x-4)+x*=5x-6 < a(x-2)(x-3)(x—4)=—(x-2)(x-3)

:>a(x—4):—1:>x:—1+4.
a

Twong tw, hoanh d¢ cta diém E va F lan luotla x = —1+3 va x = —1+2 .
a a

Bai ra ta c6 [—1+2j+(—1+3j+(—1+4):24 @a:—l.
a a a 5

Do d6 £(0)=a.(-2).(-3).(-4)+0? :%4.

Céu 28: Cho ham s8 g(x)= f(sin’x) f(cos’x) trong d6 f théa man diéu kién :
f(cotx)=sin2x+cos2x, Vxe[0;n] .

Tich cua gia tri lon nhat va gid tri nho nhat ctia g(x) bang:

L B. 1. c -1 D. -,
25 5 5 25
Loi giai
bat t=cotx
) 2tanx 2 cotx 2t T |
=sin2x = = = >, C0S2x =
l+tan“x T1+cot"x 1+t

1+
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2t t2—1 P +2t-1
ha xX)=
1+ 1+t 2 +1 y f( )

(sin x+251n x—l)(COS4 x+2C082 x—l) Sin4 x.cos4 x_l,_SSinz x.cos2 x—=2

(1 +sin* x)(l +cos? x) sin* x.cos* x —2sin? x.cos® x + 2

> +2x-1
x*+1

= f(1)=

= g(x)=

Dt u=sin’x.cos’x=>0<u< % , khi d6 phuong trinh tré thanh:

2
h(u):%, u e[o;l}

u* =2u+2 4
Dé dang tim dugc max fi(u) = h(lj -1 va min h(u)=h(0)=-1
4 25 ue[O;i}

ueof
4

Cau 29: Cho ham s8 f(x) lién tuc trén doan [1;4] thoa man f(1)=-1, f(4)=-8 va dong

thoi [f'(x)]2 \/x_3—f(x) =o\x® —x —3x,Vx e [1;4] . Tich phan Il4f(x) dx bang

89 79
A. -7 B. —— C. —— D. -8
6 6
Loi giai
flx) o 1 3
Gia thiét da cho twong dwon =9 -
8 2 [f :I ~ x Jx

Lay tich phan 2 v& trén doan [1;4] ta duoc:

f[f'(x)]z dx—ff(; J' [9_1_ijdx:21—21n2

X X

Str dung tich phan tiing phan ta duoc:

x) dx = L4f(x)d£—%+aj, a sé duoc xac dinh sau

g

Tl day ta cé dang thuc:

2

j—f[a—ﬁjf'(x)dx:7a—6+2jl4(ﬁ—§jf'(x)dx

a

J-11(f'(x))2 dx+7a—6_2.[14(%_§Jf'(x)dx:21—211’12

2

@j ——+ dx—21n2+9a—3i—6=21—21n2
2 4

2

Ta dé tim dwoc a=3d¢€ —21n2+9a—3%—6=21—21n2, khi d6

1

f'(x)Eﬁ—
Vay ff(x) I(ZJ_ 3x)dx— 769

3,Vxe[L;4]= f(x)=2x-3x
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Cau 30: Cho phuwong trinh log, (2x2 +2x+2)= 2 4y —x* —x. Hoi ¢4 bao nhiéu cip s6
nguyén duong (x;y), v6i 0<x <500 thoa man phuong trinh da cho?
A. 4. B. 2. C. 3. D. 1.
Loi giai
Bién doi gia thiét ta duoc:
log, (29{2 +2x+2) =2 +y’—x* —x < log, (x2 +x+1)+x2 +x+1=2" +y’
pller) log, (x* +x+1)= 2" +y? < log, (x* +x+1)=y’
Do 0<x<500= y* =log,(x* +x+1)(0;18)=0<y <5. Vay ta c6 4 gié tri nguyén cua y
thoa man yéu cau dé bai dong nghia c6 4 cip s6 (x,y) thoa man phwong trinh da cho.
Cau 31: Cho hinh chép S.ABCD ¢6 ddy ABCD la hinh binh hanh. Goi A’ 1a diém trén SA

sao cho A'A = %TS Mit phéng (o) qua A’ cét cac canh SB,SC,SD lan luot tai B',C’,D'.

Tinh gid tri ctia biéu thitc T = 5B +S—D _5¢ :
SB" SD' SC’
3 1 1
A T=— B.T=— C.T=2 D.T==
2 3 2
Loi giai

Goi O la giao cia ACva BD.Taco O la trung diém cua doan théng AC, BD.
Cac doan thang SO, A'C’, B'D’ dong quy tai I.

, Scar Seer Seucr Seu Seer Scre
Ta €6 Squy +Sgoy = Seper < AL 4 I5C1 _ Isae oy Jsar | Iser _ dsac

SSAC SSAC SSAC 2SSAO 2SSCO SSAC

SA" SI SC'" SI SA" SC' SI (SA" SC") SA" SC" SA SC SO
= =+ == . == + = . = + =2.—.
2SA SO 25C SO SA SC ZSO(SA SCJ SA SC  SA" SC SI

SB SD SO SB SD SC SA 3
Tuwong tu: +——=2.—.Suyra:—+ - = =—.
SB" SD SI SB" SD' SC'" SA" 2

Cau 32: Goi g la cong bdi cia mot cap s6 nhan , biét tong ba s6 hang dau béng 16%, dong
thoi theo thi ty, ching la s6 hang thit nhét, th tw va th tdm cua mot cap s cong . Hoi
g thudc khoang nao sau day?
A. g€(3;4) B. ¢(1;2) C. q¢(2;3) D. q€(0;1)
Loi gidi
Goi: u,,u,,u, la 3 s6 hang dau tién cta cap sd nhan, v6i cong boi g . Goi (v, ) 1a cap s6

cong twong tng voi cdng sai la d . Theo gia thiét ta co :
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4
u, +u, +u; =16—

9
Uy =19 =
u,=v,=0v,+3d

U, =0y =0, +7d

Khtr d tir (2) va (3) ta duoc : u, (3° ~7q+4)=

q=1
Do (1)nén: u, #0=(4) =
q:_
3

1

2
Cau 33: Cho tich phan I = |

dx
0 /1_x2n ’

A, 2 - A 7. u C
nhat cua I duwoc viét dudi dang ?n 4 =

la phéan s6 t6i gian. Tinh S=a+b+c+d?

, trong d6 a, b, ¢, d 1a cac s6 nguyén duong va

U, +ug+ug = 16% (1)

u,g=u,+3d

u,g’ =u, +7d

(2)

(3)
(4)-

4 . Theo dinh nghia thi g#1, do vay g :%

neN’, biét rang tong gia tri 16n nhat va gid tri nho

ac
b'd

A. 9 B. 10 C. 11 D. 12
Loi giai
Tacd x*">0=1< L :>J';dx<J.; 1 dx:>j dx 1
- - /1_x2n 0 —Jo /1_x2n /1 x -
Déu “=" xay ra khi x=0
Ta thdy ne N* x e 0'1 :>x2”<x2:>_|é 1 dx<I; 1 dx
y / ’2 - 0 [1_x2n —Jo [1_x2

bat x—sint:dx—costdt:ji ! dx—I costdt Iédt

' 0 J1-x? \1—=sin’t
D4u “=" xay ra khi x =1
Cau 34: Cho 3 ham s6 y=f(x),y=g(x)y=h(x) D6 thi cia 3 ham so

y=f'(x).y

h' c6 d6 thi nhw hinh vé duwdi, trong d6 duong ddm hon la d6
Y= g g

thi cia ham s§ y=f'(x). Ham s6 k(x):f(x+7)+g(5x+1)—h[4x+%J déng bién trén

khoang nao dwdi day ?

N

) o)

Loi giai
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Ta can giai bt phuong trinh k'(x) = f'(x+7)+2g'(2x+§j—4h'(4x+%j >0

Khong thé giai triec ti€p bat phuwong trinh nay. Quan sat cac d6 thi cua cdc ham s6
y= f'(x)/]/ = g'(x),y = h'(x) ta nhan thay

f'(x)>10,Vx e(3;8);8'(x)=5,Vx,h'(x)<5,Vx e(3;8)
Do d6 f'(a)+2g'(b)—4h'(c)>10+25-45=0,Va,ce(3;8),beR

3<x+7<8

Vi vay ta chi can chon < —<x<1.Dadi chiéu véi dap an ta chon y C.

3<4x+§<8
2

7 5i 9 3i
Z, —=—— —=

z ——|, z, =a+bi véi
4| |7 4

(V3+2)a+b+1=0Biét ring |z, +i|=2|z, +i| . Tim GTNN ctia P=|z, ~3—i|+2|z,~3~i]
A. P=.38 B. P=/39 C. P=2/38 D.P=2/39

Loi giai
Theo gia thiét ta c6 diém M(z,)ed, :x—y-1=0, N(z,)ed, :(\/§+2)x+y+1:0

Cau 35: Cho 2 s6 phtic z, thdéa man

Giao diém cua d,,d, 1a I(0;-1). Theo gia thiét ta c6 MI =2NI .
Goi diém A(3;1)= P=MA+2NA.

= P.IN = AM.IN + AN.2IN = AM.IN + AN.IM

Theo bat dang thitc Ptolemy ta co:
AM.IN + AN.IM > AI.MN

=P=2AM+2AN > ALMN

Ta ¢ cos(d,,d,)= % Theo dinh ly ham s& Cosine

ta co:
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MN? = MI? + NI? — 2 MI.NI. cos MIN
—J5—4cosMIN >+/3= P> AI/3 =39

D&u “=" chi xay ra khi AMIN ndi tiép duong tron va MIN = 60’

Chon y B.
Cau 36: Cho ba s0 thuc dwong a,b,c thoa man abc+a+c=0b. Tim gia tri 16n nhat cta biéu
thire P = 22 - 22 + 23 .
a+1 b +1 c +1
AP =2 B.p_ -2V cp. =L pD.p_ -4
3 2 3
Loi gidi
Ta c6: a+c=b(1-ac)>0.Dé thay acrl=0<a<t
c
2(1-ac)’ 2 ?
Lyt o 22 ~ (2 ac) . 23 _ 22 . (a+c) . 23 s
1-ac @41 (a+c) +(1-ac) +1 @ +1 (22+1)(cP+1) *+1
2 2 2(x*+2cx+2c* +1
Xéthams6 f(x)= 22 +— (x+c2) + 23 2= ( - - )+ 23 )
x?+1 (x +1)(c +1) c*+1 (x +1)(c +1) c*+1

Voi 0<x:a<1
c

—4c(x2 +2cx—1)
(x2 +1)2 (c2 +1)

Trén khoang (O;lj: f'(x)=0 c6 nghiém x,=—c++c*+1 va f'(x) ddi dau tir duong
c

Tinh f'(x)=

sang &m khi x qua x, , suy ra f(x) dat cuc dai tai x =x,
1 2 3 2c 3

0;,—|: < -2= =
:[ Cj /() C2+1—C\/C2+1+C2+1 \/cz+1+c2+1 8(e)

, 10 10
Khéo sét ham s6 0 p _10
4o satham s8 g(c) véi ¢ > :{?ixg( )= (2\/,) 3 = B =

Cau 37: Cho ham s6 f(x) lién tuc trén R, c6 dao ham dén cép hai trén R va thoa man

5In2

f3(x).[4(f'(x))2+f(x).f”(x)}:ex,VxeR,bié’t f(0)=0.Khidé6 If x)dx bang?

2 1 3551n2
A. 5(31—25ln 2—51nzj B. —(31— j
2 5 2
2 3551n2
c iz 22 o5 D. 5(31— d j
5 2 2

Loi gidi
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Gia thiét tvong duong (f4(x).f'(x))':e’“ :f4(x)f‘(x):e"+C ma f(0)=0=C=-1
= fH(x)f'(x)=¢" —1:>If (x)dx=e"-x+D= f*(x)=5(¢* ~x+D)
Mit khéc f(0)=0=D=-1= f°(x)= (e ~x—1)

5In2

2
= (x)dx=5]" (e —x—l)dx=5(31—251; 2—51an

Cau 38: Cho ham s8 y = f(x) ¢6 d6 thi ham s6 y = f'(x) nhu hinh vé:
YA
f'(x)

-13

Xét ham s8 g(x)=2f(x)+2x°—4x-3m-65v6i m la s§ thuc. D& g(x)<0
vxe| —/5;+/5 | thi diéu kién cta m 1a

A =2 (45) B m<2 f(5)
C. mS%f(O)—Z\/g D. mZ%f(—ﬁ)—éL\/g
Loi giai

Taco g(x) <0 g(x)=2f(x)+2x° —4x—3m—65 <0 3m>2f (x)+2x° —4x—6+/5 .

Dt h(x)=2f(x)+2x" —4x-65.Tacé W' (x)=2f"(x)+6x> 4.

)
V5)=2f'(~5)+65-4=0

(-

i (V5)=2f'(v/5)+65-4=0
Suyra <h'(0)=2f'(0)+0-4=0

W(1)=2f(1)+6.1-4>0

W (-1)=2f'(~1)+6.1-4>0

Ttr d6 ta c6 bang bién thién

Chinh phuc olympic todn | 29



60 CAU VAN DUNG CAO €O LOT GIAI CHI TIET

Tl bang bién thién ta c6 3m2h(\/§) @mzéf(\/g)

Cau 39: Cho 4 s6 nguyén a,b,c,d thay d6i thoa: 1<a<b<c<d<50. Tim gia tri nho nhat

cua biéu thirc P:E+§.
min:ﬁ B' Pmin:£ C’ Pmin:ﬁ D' Pmin:ﬁ
175 200 175 200
Loi giai
Vil<a<b<c<d<b50 va a,b,c,d lacac sé'nguyénnén c=2b+1
Suy ra: P:E+£21+b+—1
b d b 50
X A~ A / \ ~ 1 x+1
Dé thdy 2<b<48 nén xéthamsd f(x)=—+ 5 ,x €[2;48]
X
, 1 1
Ta c6 f'(x):——2+%:>f'(x):0<:>x:5«/§
X

Lap bang bién thién ta duoc I[?g} f(x)=f (5\/5 )

Do x=7 va x=8 122 gi4 tri gin x = 5v/2 nhat, vi vay:

. . el [ 53 61] 53
I[Eg]lf(x)zmm{f(m’f(ég)}_mm{175’200}_ 175
Vay GTNN cia P=

175

Cau 40: Cho cac s6 tu nhién tir 1 dén 100 . Chon ra 6 s6 bat ky. Tinh xac suat d€ chon ra 6

s0 sao cho chung co thé xép thanh 1 cap s cong.
A2 I . Ol T2
7528752 1254792 2509584 3764376

Loi giai
Goi6sodola u ;u,;u,;u,;us;u,. Viét theo cap sO cong sé la

u;u,+d;u,+2d;u, +3d;u,+4d;u, +5d
Do d6 d:%: 1, —u, chia hét cho 5

Néu ta xac dinh duoc u,;u, ta sé tim duwgc d va tir d6 tim duwoc cac s6 con lai .Vay bai toan

chuyén thanh chon ra hai s6 sao cho chiing ¢ cung sd du khi chia cho 5
Tt 1 dén 100 cb 20 s6 chia hét cho 5 ta ¢ C;, cach chon
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Tt 1 dén 100 c6 20 s6 chia 5 dw 1 ta cd C3, cach chon
Tt 1 dén 100 c6 20 s6 chia 5 dw 2 ta c6 C;, cach chon
Ttr 1 dén 100 ¢6 20 s6 chia 5 dw 3 ta c§ Cj, cach chon
Ttr 1 dén 100 ¢6 20 s6 chia 5 dw 4 ta c§ Cj, cach chon
Vay ta ¢4 C;.5 cach chon

C2
Xdc suat sé la %
100

Cau 41: Cho cac so thuc x,y thoa man
log , (x—3)+2log, (2—1/y+3):10g ,(y+3)-2log 2(\/x—3—2).
Gia trj nho nhat ctia biéu thire P=4(x" +y)+15xy 1a?
A. min P =-80 B. min P =-91 C. min P =-83 D. min P = -63
Loi giai

Gia thiét twong duwong %log ,(x—=3)+log, (2—4/y+3) = %log ,(y+3)-log , (\/x—?) —2)

< log zx/mﬂogz(\/ﬁ—Z):logz\/y?Hog2(2—\/yT3)
@m(m—2)=—\/ﬁ(\/ﬁ—2)
& (x-8)-24x-3=—(y+3)+2Jy+3 = x+y=2(Vx-3+fy+3)

: — 2 _ x+y=4
Ta c6 x+y—2(\/x—3+,/y+3)<:>(x+y) —4(x+y)+8\/x—3.«/y+324(x+y)<:{x+y£0
Métkhécx+y:2(\/x—3 +,/y+3)£21/2(x+y)<:>x+y£8:>x+ye[4;8]

Xét bidu thire P=4(x* +y?)+15xy =4(x+y) +7xy 2 16(x +y)+7xy =7x(y+3)+16y —5x.

. |ly+3=0
Ma = P>16(4-x)—5x=64—-21x
y=24-x

Kéthop v6i x+y>4=x€e[3;7]= 64-21x>-83
Vay gid tri nho nhat ctia biéu thace P la —83
Cau 42 : Cho ham s f(x) va g(x) théa man f'(1)=g(1)=1;/(2).g(2)=f(1) va dong

. | | " 1 1
thoi 1-f'(x)g (x)=g(x){f (x)+;f (x)},VxeR\{O}.
Tinh tich phan I :sz(x)g'(x)dx?
A. E+11r12 B. —§+lln2 C. E—11112 D. —E—lan
4 2 4 2 4 2 4 4
Loi gidi

Bién doi gia thiét twong dwong
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x—xf'(x)g'(x)=xg (x) f"(x) +g(x) f'(x)
e x=x[g'(x) f(x)+8(x)f'(x)]+g(x) f'(x)

o x=(af (x)g(x)) =2 (x) g (x) = 5-+C

& f(¥)3(x)=5 + L () ()= 5 4
2 2fx 1 3 1
@Lf (x)g(x)dx:j1 (E+Zjdx:1+§1n2

Str dung tich phan ting phan ta cd

2 2 2 | 31
I= L f'(x)g(x)dx = g(x)f(x)‘1 —_[ f(x)g'(x)dx :Z+§ln2
2 3 1
= x)g'(x)dx=———=In2
[ Fega=-2-1
Chon y D.
Cau 43: Co toi da bao nhiéu hinh vudng dwoc tao boi cac 6 vudng ctia ban co 8x8 khi bot
di mot 6 vuong?
A. 204 B. 63 C. 196 D. 150
Loi giai
Dé€ c6 t6i da s6 hinh vudng =B6t 1 6 vudng & goc vudng cua ban co
8
S8 hinh vudng duoc tao thanh tir cc 6 vudng trong ban cd 1a D" x* =204 (hinh vudng)
x=1
S6 hinh vudng chira 6 vudng da bdt la 8
= S0 hinh vuong duoc tao thanh sau khi b6t 204 -8 =196
Cau 44: Goi R la ban kinh mdt cau ngoai ti€p lang tru dung ABC.AB,C, . Gia su
BC=a,AA, =h.Khi R ngan nhat thi tam gidc ABC
A. Déu. B. Can tai A. C. Vudng tai A. D. Nhon
Loi giai
Al C1
o1

Bl

B

Goi 0,0, ITan lugt 1a tam dwong tron ngoai ti€p tam giac ABC va A,B,C, . Khi d6, OO, la

truc ctia dudng tron ngoai tiép ddy. Trong mat phang (AOO,A,), dudong trung truc canh
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AA, cat OO, taiI. Ta chitng minh dwgc I 1a trung diém OO, va ciing la tam mat cau ngoai

tiép lang tru ABC.A,B,C,. Do dd, R=1IA.
2 2
Ta c6 IA* =0A* +OI° = 0A? +(%j = 0A? +hZ (1)

Mat khéc, ap dung dinh ly ham sin trong tam giac ABC, ta duwoc

_BC _soamoa-—BC -1
Sm(BAc) 2Sm(BAC) 2Sm(BAc)
Tt (1) va (2) suy ra IA® = 1 ﬁJrhz :
S1n

Do d6, R=1A ngén nhat < IA* bé nhat
& sin? (BAC) 16n nhét < sin? (BAC) —1< BAC =90°

Hay tam gidc ABC vudng tai A.

z,—i=a+bi
Cau 45: Cho hai s phitc z,,z, thoa man |z,|=2,|z,| =5 . Biét ring :

z,—i=c+di
Tim GTLN cuia biéu thirc P = %|ad —be|.

A. P=1 B. P=2 C.P=3 D.P=4
Loi giai
Goi A(0;1),B(z,),C(z,) thi Be(0;42),Ce(0;5).
B§ dé: Cho hai duong tron dong tam C,(O;R)va
C,(O;R") (R>R'"). Cac diém B va C lan luot di dong trén

O

(C,),(C,) tuong ting. Khi d6 S dat max khi O 1a tryc tdm

tam gidc ABC va O nam trong tam giac. Thdt vdy, néu cd \
dinh B thi duwong thing AB c6'dinh. Gid siv AB cit (C,)tai M

va N, dién tich I6n nhdt khi CO L AB. Twong tw néu cd dinh

C. Titc O la truc tdm ciia ABC. Khi dé C la diém chinh giita

cung 16n MN hay O nam trong tam gidc ABC.

Ap dung véi A(0;1)= BC||Ox .

Do tinh d6i xtimg nén ¢4 thé goi B(\IZ b*; b) C( —/5-b* ,b) (b<0)

Tacs ABCO=0,[(2-b%)(5-b%) =b(b-1 @b_—1:»{

Véy Pmax = %|ﬂd—bC| = SABCmax =1
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Cau 46: Cho t& dién ABCD noi tiép trong mot mat cau ban kinh R va thoa man diéu kién
AB=CD,BC=AD, AC=BD. M la mot diém thay ddi trong khong gian. Ddt
P =MA+ MB+ MC +MD, gia tri nho nhat cta P la?

A. P =2R+3. B. P, =4R. C. P, =3R D.P, =—.

Loi giai

Goi G la trong tam cua t& dién; E, F, K, L lan luot 1a trung diém ctia cac canh AB, CD, BC,
AD. Ta c6 tam gidc ACD bang tam gidc BCD nén AF =BF suy ra EF L AB, tuong tu ta
chting minh dwge EF LCD va duong thang PQ vudng goéc vdi ca hai duong thang BC,
AD. Tt d6 suy GA=GB=GC=GD=R.

Ta c6 MA + MB+ MC + MD = MA.GA+ MB.GB+ MC.GC + MD.GD

GA

_ MAGA+MBGE+MCGC+MDGD _MG(GA+GB+GC+CD)+46A*

- GA - GA I
D4u bang xay ra khi va chi khi M trung véi diém G.

Vay P =4R.

Cau 47: Cho 2 s6 thuc x,y duong thoa man diéu kién
log3 2x +log; 4y +(1-log, xy)3 = %

Dit P=x°+y’. Hoi P c6 bao nhiéu wdc s6 nguyén?
A. 1l B. 2 C.5 D. 0
Loi giai

Dat (log2 2x,log, 4y,log, ij —(a,b,c)=>a+b+c=4
Xy
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Gia thiét tré thanh % Nhén thdy 2 gia thiét déu la da thirc d6i xtiing theo 2 bién a,b nén

dau “=" sé xay ratai a=b=x,c=y dén day ta sé tham s6 hoa dé€ tim diém roi.
Theo bat déng thitc AM — GM ta c6:

a’+x° = 2ax

b +x* > 2bx = a’ +b* +c° > 2x(a+b)+3y’c—2y° - 2x°

c+y’+y’ >3y’

=1
: \ 2x=3y" _ |7 :
Pén day ta can tim x,y thdéa man =V o 3. Vay P khong phai la s6 nguyén
2x+y =4 xX= 5

nén khong coé wdc nguyén duong.
Cau 48: Cho phuong trinh \/m+3\/m+3(\/§+\/10 —2x) =3x +410—2x . C6 bao nhiéu
gia tri nguyén ctia tham s6 m dé€ phuong trinh ¢6 nghiém?

A. 10 B. 11 C.9 D. 12

Loi giai

Pit o= \[m-+3(vBx +v10-2¢);b =3x ++/10-2x,(a> 0,b> 0).
Pbiéu kién0<x<5.
Ta o Jm+3a=b |[m+3a=0b

a co: =3

Jm+3b=a m+3b:a2

=3(a-b)=b"-a* <:>(a—b)(a+b+3)=0<:>[

a=b
a+b+3=0 (L)

Véi a=b=>m+3b=b<m=b*-3b=f(b)(*)

. b:\/§+m:b2:x+10+2\/m—2x)210:b2\/ﬁ(1)

. b:\/§+m:b2:(\/§+M)z£(3+2)(x+5—x):25:>b£5(2)
Tir (1) va (2) suy ra be [Jﬁ;5]
Xétham s f(b)=b*-3b trén doan [@;5} ta co

min f(b)=f(\/ﬁ)=1O—3\/ﬁ,[r§11_gx_;<}f(b)=f(5)=10

[«/E;SJ
Y i o <m< B <m< \ 7
Phuong trinh (*) ¢ nghiém khi [%;151] f(b)<m [15%1?] f(b)=10-310 <m<10 ma me

nén co6 10 gia tri nguyén ctia m théa man.
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NG 6 q

Cau 49: Cho ham so y:f(x):sm x|c.osx|+cos x|sin] . Hoi ¢6 bao nhiéu gia tri
|sin x| +|cos x|

x €(—-2019;2019) théa man ham s8 f(x) dat gid tri 16n nhat.

A. 2453 B. 5142 C. 2571 D. 4906

Loi giai

. 6 6 .
Taco f(x)= > x|c?sx| +cos” x|sina] . Vi [sinx|+|cos x| > sin® x + cos® x =1, Vx
|sin x| +|cos x|

|sinx cos x| (‘sin5 x‘ + ‘cos5 x‘)

Nén f(x)=

. =|sinxcosx|(1—|sinxcosx|—sin2 x co’ x)
|sin x| +|cos x|

= f(x)= —%|sir12x|3 —%|sin2x|2 +%|sin2x|

bat t= |sin 2x

,te[O;l]

Xétham s6 f(x)= —%t"’ —itz +%t lién tuc trén [0;1]
Khao sat ham s6 trén, suy ra max f (t)= f(%] _
[0:1] 3) 27

xe(-2019;2019)

Dat dwoc khi [sin2x| = % < cosdx = 1 oS x= ilarccos1 + kn c6 5142 gia tri

Cau 50: Cho 2 ham s& f(x)=(m—1)6x—6%+2m+1,h(x)=(x—61"‘). Tim tham s& m dé€
ham s6 g(x)=h(x).f(x) c6 gia tri nho nhat 1a 0 véi moi x €[0;1]

A.m=1 B.mS% C.me{%;l} D. m>1

Loi giai

Ta thay rang v6i moi m, ta luén c6 h(1) f(1)=0 nén bai todn tré thanh im m d& cho ham
s8 g(x)=h(x).f(x)=0vx e[0;1]. Dé thay v6i x =1 thi bat dang thirc ludn dung, do d6 ta
sé xét trén [0;1).
Ta dé thdy h(x) la ham ddng bién trén [0;1), h(1)=0=h(x)<0Vxe[0;1). Dén day lai
rat gon bai toan tré thanh im m d€ f(x)<0vx €[0;1). Dat t=6" (t € [1;6)) ta cod

2
f(x)£0<:>(m—1)6"—6%+2m+1£0:>(m—1)t2+2mt—2+t£0:>m£ttz t;z
+
N AR TN A e s 1l y " P -t+2 1
Dén day bai toan tro thanh bai toan rat don gian, ta can m <min—; =—
(o] t"+2t 2
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Cau 51: Cho cap s6 nhan u,,u,,u,,..,u trong d6 u, >0, Vi=1,2,..,n. Biét rémg

S,=u, +u, +u, +...+u, =2018, Tn:l+l+l+...+l:2019 va P:ul.uz.u3....un>L .
U, U, Uy u 100

n

Hoi s0 tw nhién nho nhat thoa man P la:

A. 9295 B. 9296 C. 18592 D. 18591
Loi giai
-1
Ta c6 Sn=ul+u2+u3+...+un=%1)=2018 (1)
q_

1_ n

VarT, :l+l+l+...+l:#=2019 (2)
Uy U, U u, g (1_q)

Tt (1),(2) suy ra %:ufq”l :%

n

n(n-1) n 2
Tacod Q, =u,uy iyt =10y (uy.q). (1,97 ). (9" ) = u{’qu =(ujq"")? = (2018J2

2019
Theo dé [@y > L ens2log,, [i) ~18591,1= n_ =18592
2019) ~ 100 215 | 700
a6, p(py= 1285 _ 57
9.10° _ 18000

Cau 52: Cho tap A={0,1,2,3,4,5,6,7,8,9}. Goi S la tap hop tat ca cac sd c6 5 nam chit s6
phan biét dwoc 1ap tir A . Chon ngau nhién mot s tir S. Khi d6 xac sudt d€ chon dwoc sd
c6 dang a,a,a,a,a, sao cho a, <a, <a, va a, >a, >a, la?

5 B 1 5 1

A. — . — C. — D. —
7 12 12 24

Loi giai
SO phén tir cua tdp hop S 1a |S|=9.9.8.7.6 =27216.
Goi B la tap hop cac s6 c6 dang 1,a,1,0,a, sao cho a, <a, <a, va a, >a, >a;.
Ta xac dinh s6 phan tt cta tdp B nhu sau:
Truong hop 1
Chon 5 chit s8 bat ky khong c6 chits6 0 ¢6 Cy cach, sau d6 x€p 5 chit s6 vao 5 vi tri
0,0,0,0,0; .
Vi tri a, c6 1 cach chon, vi a, 16n nhat.
C6 C? céch chon hai s& d& x&p vao hai vi tri a,a, .
C6 1 cach chon hai s& dé x&p vao hai vi tri a,a, .
Suy ra c6 C;C: =756 (s0).
Truong hop 2
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Chon 5 chit s6 bat ky phai c6 chitsd 0 ¢d Cy cach, sau d6 x€p 5 chit s6 vao 5 vi tri
0,0,050,0

Vitri a, c6 1 cach chon, vi a, 16n nhat.

C6 C? céch chon hai s& d€ xép vao hai vi tri a,a, .

C6 1 cach chon hai s6 d€ xép vao hai vi tri E .

Suy ra c6 C,C; =378 (s0).

Do d6 s6 phan tt cta tap B 1a | B|=756+378 =1134 (s0).

N\ A /4 A, A N\ \ Cl 1
Vivay xac sudt can tim la —*=-=— .
C 24

27216

Suy ra chon D.
Cau 53: Cho bat phuong trinh log,, 11+ (log1 (\/ x* +3ax+10 + 4)} log,, (x2 +3ax + 12) >0.
7

Gia tri thye ctia tham s6 a d€ bat phuwong trinh trén ¢6 nghiém duy nhat thudc khoang nao

sau day?
A. (-1,0) B. (1;2) C. (0;1) D. (2;+x)
Loi giai
Piéu kién xac dinh 0 <a# % .
Bién d6i bat phuong trinh twong dwong

log,, 11 +[logl (\/x2 +3ax+10 +4)Jlog3ﬂ (x2 +3ax +12) >0

7

< log,, 11-log, (\/x2 +3ax+10 +4).10g3u (x2 +3ax +12) >0
< log, (\/x2 +3ax+10 + 4).10g3g (x2 +3ax +12) <log,, 11

Dat t=+vx* +3ax+10 >0 = x* +3ax+12 =x* +3ax+10+2 = * + 2. Khi d6 bat phwong trinh

(*)-

tré thanh log, (t"' 4)10g3a (t2 + 2) = log,, 3a

e NéuO<a< % = log,, 3a <0 bat phuong trinh (*) tr6 thanh

log, (t+4)log,, 3alog,, (£’ +2)>1 < log, (t+4)log,, (£ +2)>1
Xét ham s8 £(t)=1log, (t+4)log,, (#* +2)(t20) la ham dong bién dong thoi f(3)=1 nén
f(t)2f(3)et23<x*+3ax+120. D& phuong trinh ¢4 nghiém duy nhat thi ta co

a= % , nghiém nay khong thoa man.
n 1 N an s . _— 2
e Néua> 3 = log,, 3a> 0. Dén day xét twong tw truong hop 1 ta sé tim duogc a = 3
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Cau 54: Cho hai s6 thuc duong x,y thoa man diéu kién

2
e 2-log ., . (x+y+1)
Tim gia trj 16n nhat ctia biéu thic P=log,, ., (y—x).2*™"
A S B. ci D. —
2 4 8 16
Loi giai

Bién doi gia thiét ta duoc:
_2
25 4

-2-log . ., e =2
Ogy +y—x"-x (x+y+ )C:) 2x—2y +1 10gx+y+1 (x+y+1)(y_x)

2 1 2 1
& — =2- & — +
27 4+ 1 log,,,a(y—x)+1 2" +1 log,,,..(y-x)+1

=2
Khi d6 P viét lai thanh P=log,,,., (v - x).(2xf2y )2

. a= _
bé don gian ta dat {b — n 2=

2
Thé vao ta duwgc P = b (1_b) = b(l_b) Sl
2b 2 8

Cau 55: Goi A la tap hop cac s6 tee nhién gom 5 cht s6. Chon ngﬁu nhién mot s6 tur tap A.

Tinh xac suat dé€ chon duoc s6 chia hét cho 7 va c6 chir s6 hang don vi bf?mg 2.
257 B 257 C 127 D 127

" 90000 " 18000 " 90000 " 30000
Loi giai

Goi s0 ty nhién gdm 5 chit sO la abcde
Chon a#0cd9 cach.
Chon b,c,d,emdi s6 ¢6 10 cach. Nén |A|=9.10".
Goi Blabién ¢d "chon dwgc ty nhién gom 5 chi s6 chia hét cho 7 va c6 chit s6 hang don vi
bang 2".
Goi s8 ty nhién gém 5 chit s chia hét cho 7 va ¢6 chit s6 hang don vi bing 2 1 abcd2
Ta c6 abed2 =10.abed +2 = 7abed + 3abed +2
abed2 chia hét cho 7 nén 3abcd +2 chia hét cho 7 hay 3abed +2=7t,(t € Z)
3W+2=7t<:>%1:7t—3_2<:>w:2t+%
Suyra (t—2):3hay t-2=3n<t=3n+2

Khi @6 abcd =7n+4 ma 1000 < abcd < 9999 nén 100037n+4£9999c>g£n§ 99795

Mit khéc nla s6 nguyén = n € {143;144;145;...,1427}
Nén |B|=1285.
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Cau 56 : C6 tat ca bao nhiéu cap s thuc (x;y) thoa man dong thoi 2 diéu kién

3‘352 —2x—3‘—10g3 5_ 5,(3”4)

?
aly|=ly-1l+(y+3)" <8
A.3 B. 2 C.1 D. 0
Loi gidi
o ‘x —2x—3‘ i 3‘x2—2x—3‘ i ‘x272x73‘ o
Tt‘rglathlettasuyraW:S(””)@ = =5 =3 =5 >1=y<-3
= 4lyl-ly-1+(y+3) = -4y~ (1-y)+(y+3)" =By -1+ (y+3) 28(y<-3)
= dly|-[y -1+ (y+3)" =4y~ (1-y)+(y+3) =3y ~1+(y+3) =8
x=-1

Dau “=" xay ra khi va chi khi y =-3. Thé vao gia thiét ta duoc [x* - 2x-3[=0 < ;
X =

Vay ton tai 2 b s6 thoa man yéu cau dé bai
Céu 57: Cho (C,,)1a d6 thi cia ham s6 y =x’ +3mx+1 (vdi m <01a tham s8 thyc). Goi d 1a
duong thang di qua hai diém cuc tri caa (C,).Puong thang dcat duong tron tim
I(-1;0)ban kinh R =3tai hai diém phan biét A,B. Goi Sla tap hop tit ca cdc gia tri ctia
msao cho dién tich tam gidc IAB dat gid tri 16n nhat. Hoi S c6 tat ca bao nhiéu phan tr ?

Al B.2 C.3 D.0

Loi giai

Tacd d:y=2mx+1.

2m1] \/(12+12)((—2m)2+12)

Jam? +1 Jam? +1

Vivay S, =%AB.x=X\/9—x2 S%}%ﬁxxw—xz =y(\/§)=\/ﬁ.

Do d6 x=d(I,d)= =2, AB=2R? —x? =292,

D&u bang dat tai _2m=1<:>m=—1:>5: _1
1 1 2 2

Cau 58: Cho 3 s8 thuc dwong x,y,z thoa man 2z >y”. Khi biéu thirc sau dat gia tri nho
nhat, hay tinh log, /xyz ?

P =log} xy +log, (x’y’ +x°2" )+ \/—y“ —xy® +2zy* +2xz
A.3 B. 2 C. -1 D. 0

Loi gidi

Ta cé P=log; xy +log, (x3y3 +x3z3)+\/—y4 —xy® +2zy% +2xz

=log; xy+log, (x*y’ +x°2°)+ \/(22 —y*)(x+y) 2log; xy +log, (x’y’ +x°2’)
Theo bat dang thitc AM — GM ta ¢ x*y° +2°x> > 2x°[y°2°

40 | Chinh phuc olympic todn



TUYEN TAP MOT 58 NHOM CAU HOI VAN DUNG CAO MON TOAN

3

= P >log’ xy +log, [2(x2y2)2} =log? xy + glog2 (x*yz)+1
e Truong hop 1: y<z= P>log; xy+3log, xy+1> —%

o Truwong hop 2: y>z= P>log; xz+3log, xz+12—2

Vay minP:—Z, dau “=" xay ra khi va chi khi x :1—\/g,y =z=4=log, \xyz =-1

Cau 59: Cho phuong trinh sin2x—cos2x +[sinx +cosx|—v2cos’x+m-m=0. C6 bao
nhiéu gia tri nguyén cta tham s6 m dé phuong trinh c6 nghiém ?
A. 2. B. 3. C. 5. D. 9.
Loi giai
Piéu kién: 2cos® x +m >0.
Phuong trinh da cho tuong duong véi

1+sin2x +|[sinx +cos x| = 1+ cos 2x + m+v2cos” x +m

. 2 . 2 2
@(SII’IX'FCOSX) +|smx+cosx|:2cos x+m+\/2cos X+m

> 2
<:>(|sinx+cosx|) +|sinx+cosx|=(\/2cos2x+m) ++/2cos? x +m
Xétham f(t)=t*+t v6i t>0. Taco f'(t)=2t+1>0, Vi>0= Hams6 f(t) dong bién.

Ma f(|sinx+cosx|)=f(\/2cosz+m), suy ra [sinx + cos x| =+/cos” x +m

. 2 . .
<:>(smx+cosx) =2cos’x+m < 1+sin2x =2cos? x + m < sin 2x — cos 2x = 1.

Vi sin2x—cost=\/§sin(2x—zje[—\/§;\/5]

4

= Phuong trinh da cho c6 nghiém < 2 <m<+2 "% 5me{-1;0;1}.

Cau 60: Gia st k 1a s8 thuc 16n nhat sao cho bat dang thicc —— < lz+1—£2 dung voi
sin“x  x T
Vx e (o;gj .Khi d6 gid tri cua k 132
A. b5 B. 2 C. 4 D. 6
Loi giai
1 k 1 1 k

Ta co <s+l-— <o -—=<1l-—.

sinx x° n*  sin®x x’ us
Xét f(x)= L L vxeloX

sinx  x*’ 2)

Ta sé chirtng minh f'(x):—z.Cfo+%>0, Vxe(o;zj-
sin"x x 2
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s 3. n.3
That vay: f'(x)=28m x—2x cosx>O

x° sin® x

. T
< sin® x —x° cosx >0,Vxe(0;5)

x>0, ‘v’xe(O;Ej.
2

3/cos x
2cos’x+1 - 2(\/3 COSJC)6 - (x3/cosx)

Taco ¢'(x)= -
g'(x) 3cos x.3/cos x 3cos x.3/cos x
2
[(\3/cosx)2 —1} [2(\3/cosx)2 +1}
= >0,Vxe(0;—j.

& sinx > x3/cosx , Vx G(O;g) = g(x) __Sinx
4
3 +1

T

3cosx.3/cosx
Do d6 g(x)>g(0)=0. Suy ra f’(x)>O,Vxe(O;gj.

Vé bang bién thién ta suy ra f(x)<1—£2, Vxe(O;gj @1—%31—%@%4.
T n T
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