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CAC BAI TOAN MIN - MAX VAN DUNG CAO
Suu t&m va BIEX bdi Tu Duy M&

Cau 1. Cho ham s6 y = f(z) c¢6 dao ham cap hai tréen R. Bang bién thién ctia ham s6 y = f/(z)

nhu sau
x —1 1 3
f"(x) + 0 -
3
1 2
2 2z 1
Tim m dé bat phuong trinh m + 22 < f(z) + §x3nghiém diang v6i moi x € (0; 3).
2
@A) m < £(0). Bm<f1)-35. ©m<fO) D) m < f(3).
L& gii.
1 1 1
Ta c6 m+x* < f(x) + §x3 sm < flx)+ 5553 — 2. Xét ham h(z) = f(z) + gx?’ — 22 tren (0;3).C6

h'(x) = f'(x) + 2? — 2z. Dya vao bang bién thien, ta c6 1 < f'(z) < 3,Vz € (0;3). Khao sat ham s
y = 2% — 27 ta c¢6 bang bién thién

T 0 1 3
Y - 0 +
0 3
Yy \ /
-1

T bang bién thién ta c6 —1 < 2% — 2z < 3 véi moi = € (0;3). Suy ra h'(z) = f/(z) + 2* — 22 > 0
véi moi z € (0;3). Cling tit bang bién thién ta c¢6 ham sb ham s6 y = f(z) ¢6 dao ham tai z = 0,

. 1 , .
lien tuc trén [0;3). Do d6 ham s6 h(z) = f(z) + -2* — 2% cing lién tuc trén [0; 3). Bang bién thien

3
x 0 3
B (x) +
h(3)
h(z) /
h(0)

Phuong trinh da cho nghiém diang véi moi z € (0;3) < m < h(0) & m < f(0). Vay m < f(0).
Chon dap an @ O

1 Z Z . X ., . 7,
Cau 2. Cho 2% 3 y? theo thi ty lap thanh mot cap s6 cong. Goi M, m lan lugt 1a gia tri 16n
nhat va gia tri nhé nhét cia biéu thitc P = /3zy + y. Tinh S = M + m.

Tai liéu duoc suu tAm va BTEX ©) € Tu duy mé tric nghiém toan ly
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(A)1. ®) 3. ©

L&i giai.

D) 2.

| S

DN | —

1 . 2 1
Do z?; 3 y? theo thit tir lap thanh maot cap sé cong nén a2 + y? = 2 - 5 € ?4+yi=1 (1).

bat x =sint;y = cost,t € R, ta suy ra
\/§-sin2t+0082t+ 1

1
P:\/gsint~cost+0082t: <:>sin<2t+z>:P——.

2 3 2
1 1 3
S 1<P-<1=>--<P<>.
uyra 3 2 2 2 1
TacéMzﬁkhisin<2t+g)zlvam:—§ khisin<2t+%>:—1.
Vay S=M +m = 1.
Ch(_)ndépén@ O

Cau 3. Cho (S) la mot mit cau c6 dinh c6 ban kinh R. Mot hinh tru (H) thay doi nhung luon
c¢6 hai duong tron ddy nam trén (S) Goi V; 1 thé tich ciia khéi cau (S) va V; 1a thé tich 16n

. . %
nhat ctia khéi tru (H). Tinh ti s6 71
2

® ;-2 ® =2 ©¢=va © ¢ = 6.

L&i giai.

N h?
Goi ban kinh day hinh tru 1a r va chiéu cao 1a h, ta c6 72 + 7= R2.

v 4R 4R
AR N 3
Voo mrteho gy (R2 - hz) 3hR? — [

2
Xét f(h) = 3hR? — Zh?’ ~ f'(h) = 3R? — %hz. Ta 6 f/(h) =0 & h = 22

Ta c6 bang bién thién

) 2R
V3
| T~ awE
3
"~ sz . pe S 2 2 L ‘/1 N
Vay gia tri I6n nhat ctia ti so 7 1a /3.
2
Chon dap an (C) O

Cau 4. Mot cong ty can xay mot cai kho chita hang dang hinh hop chit nhat c6 thé tich 2000
m? bang vat licu gach va xi mang, day 13 hinh chit nhat c6 chiéu dai bang hai lan chiéu rong.
Nguoi ta can tinh todn sao cho chi phi xay dung 1 thap nhat, biét gia vat lieu xay dung la
500.000 dong/ m?. Khi d6, chi phi thap nhat gan v6i sd ndo nhét trong cac s6 dudi day?

(A) 495.969.987 dong. 495.288.088 dong.

Tai liéu dugc suu tdm va BTEX 3 € Tu duy md tric nghiém toan ly
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(C) 495.279.087 déng. (D) 495.289.087 déng.
L3i giai.
Xét hinh hop chit nhat ABCD.A’B'C'D' day ABCD ¢6 A B
AB = a, AD = 2a; canh bén AA" = b. Dién tich mot day e oo <>
Sapcp = 2a*. Tong dién tich 4 mat bén 1a Sy, = 6ab. il E
Thé tich ~%a ' C
D ;
1000 |
Vapep.apcrp = 2a*b = 2000 = ab = —— |
a I
Alb—mmmmmmoqmmmm B’
Chi phi thap nhat < dién tich toan phan la nhé nhat. el
Dién tich toan phan ctia hinh hop la i
6000 y /
Sip = 4a® + 6ab = 4a® + : D ¢
a
6000 3000 3000 ,
Ta ¢6 4a® + = 4a® + —— + —— > 3+/36000000.
a a a
PN 000 ) .
Dau bang x4y ra < 4a? = & a = 5v/6. Gia tri nhé nhat cta dien tich toan phan la
a
: 6000
min Sy, = 576 m?.
Suy ra chi phi nh6 nhét 1a S = min Sy, - 500.000 = 495.289.087 dong.
Chon dép an (D) 0

Cau 5. Cho ham sb f(x) = cos? 2z 4 2 (sinx + cos 2)® — 3sin 2z + m. S6 céc gia tri m nguyen
dé f2(x) < 36, Vo la

@o. ®) 3. ©)1. D) 2.

Lai giai.

Ta c6 cos? 2z + 2(sinz + cosz)? — 3sin 2z +m = 1 — sin? 2z + 2(sinz + cos )% — 3sin 22 + m.

Dat t =sinx + cosx, t € [— \/_\/_]:>t2—1—sin2:c

Khi do, ta duge 1 — (12 — 1)+ 283 = 3(* = 1)+ m=1— (£ = 1)(t* + 2) + 26> + m.

Xét h(t) =1+283 — (2= 1)(t* +2) = —t4 +2t3 — 2 4 3.
0 ense (1) <o

( m = 6" >

Ta c6 f2(x) < 36, Vo < |h(t) + m| \6<:>

[\')|}_\HO

Ta 6 I/ (t) = —4t3 + 6t* — 2t = I/ (¢

Ta c6 bang bién thién

Tai liéu dugc suu tam va BTEX @ € Tu duy md tric nghiém toan ly
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1
t =2 0 5 1 NG
K (t) + 0 — 0 + 0 -
3 3
—3+4V2 81 —3+4v2
h(t) < 6—
. Jh(t) <6-m el ©) " 3<6-m
Khi do & ) &
h(t) > —6—m min _ h(t) > -6 —m —34+4V2>—6-m
te[—v2,v2]
& -9 <m < —3 — 42, S6 gia tri m nguyen la 1.
Chon dap an @ O

Ciu 6. Cho y = f(z) = |2*> — bz + 4| + max. Goi S 1a tap hop tat ca cac gia tri nguyén ciia m
sao cho gia tri nho nhat ctia ham s6 f(z) 16n hon 1. Tinh s6 cac phan tit clia tap hop S.

@s. B)7. © 6. D) >.

L& gii.

Ham s6 f(x) c6 tap xac dinh 2 = R.

Ta co mlﬂlgf(a:) >1e f(x) > 1, Ve e R.
xe

Vi f(0) =4 > 1neén

1 — |z* — Bz + 4

m > max Vo >0
2 x
-5 4 >1,VreR <&
}x T+ ’—I—mx x 1 — 5044 (%)
m < min , Vo < 0.
x
3 .
1 — |22 — bz + 4] —z——+4+5 khiz e (—o0;0)U(0;1) U (4; +00)
Xét ham s6 g(x) = = x
x

5
T+ — =5 khi z € [1;4].
T

V3 (loai)

3 T =
= —+/3 (nhan).

e Véi x € (—00;0) U (0;1) U (4;+00). Taco ¢g'(z) = —14+ — =0«
T

xr2

_ 5 z =15 (nhan)
e Véize[l;4. Tact g (z)=1— = =0«
r=—V5 (loai).

e Bang bién thién ctia ham s6 g(x) nhu sau

r | —oo —V3 0 1 V5 4 +00
J(x) - 0 + + \ - 0 + | -
400 400 1 1
o) | T~ P
5+2v/3 —0 9(V/5) —00

Dua vao bang bién thien ta c6 () xdy ra khi 1 < m < 5+ 2v/3.
Vay ¢6 7 gia tri nguyén ctia m thdéa man bai toan.
Chon dap an O

Tai liéu dugc suu tam va BTEX 3 € Tu duy md tric nghiém toan ly
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Cau 7. Cho ba s6 duong a, b, ¢ theo thi tu lap thanh cap s6 cong. Gia tri 16n nhat ciia biéu

Va?+ 8bc+ 3
thic P = 7ot c6 dang x,/y, v6i x,y € N. Tinh x + y.
Va2 + 2ac + 4bc 4+ 2¢2 + 1

(A)11. B) 10. ©) 13. (D) 2.

Lai giai.
Vi a, b, ¢ theo thtt tu lap thanh cap s6 cong nén a + ¢ = 2b. Thay vao biéu thic P, ta ¢

Vat+4(a+c)e+3 _ V(a+2c¢)? +3

a Va® 4 2ac+2(a+c)e+ 22 + 1 a Vie+2e)2+1

. Ve+3 .
Dit (a + 2¢)? = z, ta c6 ham s6 f(z) = v6i z > 0.
it (a+20 fla) = s
-3yx +1 1
Ta c6 f'(x) = va fl(x) =0 = —.
fe) 2(x + 1)Va2 + f) 9

Vi f(0)=3,f <$> =+/10 va :cgrfoof(x) = 0 nén max f(z) = /10, khi z =

=

Nel i

. 1 2 .,
Vay gia tri 16n nhat ctia P la v/10, xay ra khi a = 3’ b=0vac= 3 chang han.

Tu dé suy ra x +y = 11.
Chon dap an @ O

Cau 8. Goi S la tap hop tat ca cac gia tri nguyen duong ciia tham sé m dé bat phuong trinh
28+ 32* —m323 4+ 422 — ma + 2 > 0 ding v6i moi x € [1; 3]. Tong clia tat ca cac phan tit thuoc
S bang

@) 2. ®) 1. ©) 4. (D)s.

Loi giai.
Bat phuong trinh

432t —mlPt 4t —mae+2>20 © 25432 +322+1+22+1>mi +ma
e (P41’ + 22+ 1> (ma)® +ma.

Xét ham s6 f(t) =13+t c6 f'(t) = 3t* + 1 > 0,Vt = ham s6 f(t) dong bién trén R.
Taco f(z*>+1) > f(mz) & 2>+ 1 > ma.

x?+1 x?+1

V6i x € [1;3] bat phuong trinh 22 + 1 > mz < m < . Dat h(x) =

, ta c6
T

2
1
m < v Vo e[l;3] & m < r[rllglalh(x)
x ;

—

2

1,h’(x):0:x2_1:0<:> x =1 (théa man)

Ta c¢6 W(x) = 72 x = —1 (loai).

10
Ma h(l)=2;h(3) = 3 swram < 2. Vi m nguyén duong nén S = {1;2}.

Vay tong cac phan tit thuoc S bang 3.
Chon dap an @ O

Tai liéu dugc suu tam va BTEX ©) € Tu duy md tric nghiém toan ly
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Cau 9.

Mot nguoi nong dan c¢6 3 tam ludi thép B40, mdi tAm dai 16 m
va muon rao mot manh vuon doc bo song c6 dang hinh thang
can ABC D nhu hinh vé (trong dé6 bd song 1a dusng thang DC
khong phai rao va méi tam 1a mot canh ciia hinh thang). Hoi
ong ay c6 thé rao duge manh vuon cé dién tich 16n nhat 1a bao
nhiéu m?? D C

(A) 1923 m2. 194y/3 m?. (©) 190v/3 m2. (D) 1961/3 m?.

Loi giai.
Ké AE va BF vuong goc v6i C'D. Vi ABC'D la hinh thang can nén gia A B
st DE = CF = x, khi d6 ta ¢c6 CD = 16 + 2z va AE = /216 — 2.
Dién tich hinh thang ABCD la
AB+CD)-AFE 32 + 21)v/216 — 22

Ap dung bat ding thic AM — GM ta c6

1 ((16+x) + (16 4+ 2) + (16 + ) + (48_3“'))4 — 110592.

1
2 3
_= <
S 3(16+x) (48 — 3z) < 3 1

Suy ra S < 192v/3 (m?).
Dau bang xdy ra khi 16 + x = 48 — 3z < 2 = 6 (m).
Chon dap an @ O

Cau 10.
Cho mot tam gb hinh vuong canh 200 cm. Nguoi ta cit mot tam 200
gd ¢6 hinh mot tam giac vuong ABC' tit mot tam gd hinh vuong
da cho nhu hinh vé bén. Biét AB = x cm 1a mot canh géc vuong
AB véi canh huyén BC bing (120 — 2) cm. Tim o dé tam giac
ABC c6 dién tich 16n nhat.

@ 40 cm. @ 30 cm. @ 50 cm. @ 20 cm.

L& giai.

Ta c6 AC = +/BC? — AB? = /(120 — x)? — 22 = /14400 — 240z cm. T day suy ra 0 < z < 60.
1 1

Dién tich ctia tam giac ABC 1a S = §AB CAC = STV 14400 — 240z cm?.

Xét ham s6 f(r) = x1/14400 — 240z v6i 0 < = < 60.
120 14400 — 360
Ta c6 f'(z) = /14400 — 240z — A " f'(2) = 0 & z = 40 € (0; 60).
V14400 — 240z /14400 — 240z

Béang bién thién ctia ham s6 f(z)

Tai liéu dugc suu tam va BTEX @ € Tu duy md tric nghiém toan ly
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z | 0 40 60
f'(z) + 0 -

1600+/3

3
/(=)
0 — ™ 0

Tit d6 suy ra dién tich tam gidc ABC 16n nhat 1a bang 800v/3 cm?, dat duge khi x = 40 cm.
Chon dap 4an (A) O

Cau 11. Cho cac s6 thuc z, y thda man z? 4 22y + 3y? = 4. Gia tri 16n nhat ctia biéu thic
P=(x—y)?la
@maXP:16. maXP:8. @maxP:12. @maxP:4.

L&i giai.

o Véiy=0thia?=4= P =2%=4.

(5) 2(})
P a2 2 _9 2 -] —=zl=
o V6iy#0, taco — = -y 22wty \y i y
4 2?4 2xy+3y? 2?4+ 2y + 3y? T
Z) 2(2) +3
Yy Yy
P 2 —2t+1
e Dat L —fthi = — f(t) = —— "2
Yy 4 24+ 2t+3
4t + 4t — 8 )
o C6 f(t) = (t2++2—t+3)2 f(#) c6 bang bién thien
t | = -2 1 +00
/(1) + 0 - 0 o+
3 1
| T T~
1 0
e Nhin vao bang bién thien thi max f(¢) = f(—2) =3 = max P =3 -4 = 12.
Chc_mdépén@ O

Cau 12. Gia tri nh6 nhat ctia ham s6 y = f(x) = |x — 1| + |z — 2| + - - - + |z — 2018| bang
(A) 1008 - 1009. 10092, (C) 1009 - 2019. (D) 20182,

Lai giai.

V6i moéi 1 < k < 2017, ta thay néu x € (k; k+ 1) thi k s6 hang dau trong dau gia tri tuyét doi duong
va 2018 — k s6 hang sau trong dau gia tri tuyet déi mang ddu am nén f(z) la ham bac nhét véi he
s6 clia o 1 k — (2018 — k) = 2k — 2018. Do d6 f'(x) = 2k — 2018,

e V6i mbi k < 1009 thi f(x) 1a ham nghich bién trén doan [k; k + 1].

e V6i moi k > 1009 thi f(z) la ham s6 dong bién trén doan [k; k + 1.

Tai liéu dugc suu tam va BTEX € Tu duy md tric nghiém toan ly
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e VGi k = 1009 thi f(x) 1a ham héang trén doan [k; k + 1].
Tt d6 ta thay ring min f(x) = f(1009) = 10092
S

Chon dap an O

Cau 13. Co tat ca bao nhiéu gia tri nguyén ctia tham s6 m thuoc khoang (—5,5) sao cho ham
s6 f(z) = ma/3 — sin 2x + 4sin z khong c6 cyc tri trén [—m; 7)?

@) 2. ®B) 5. (©) 4. D) 3.

Loi gidi.
Ta c6 f'(z) = mv/3 — 2cos 2z + 4cosx = —4cos® x + 4cosz +m/3 + 2. Ham s6 f(z) khong c6 cuc
tri trén [—m; 7] khi va chi khi

—mV/3, Yz € [—m; 7]

—4coslz+4cosz+2>
T4 2 < —mV3, V$€[—7T;7T]
(x)

—4005 T + 4 cos

—mV3 < min glx
“ T€[—m;m] (1)
—mV3 > max g(z).

T€[—m;m]

Trong do, g(z) = —4cos®z + 4cosx + 2. Dat t = cosz, véi z € [—m; 7] = t € [—1;1]. Xét h(t) =
1
—4t24+-4t+-2 trén doan [—1;1]. Taco W/ (t) = —8t+4, W/ (t) =0 &t = 5 € [—1;1]. Khidé, h(—1) = —6;

1
h <§> =3; h(l) =2. Suy ra min g¢g(zr) = min h(t) = —6 vd max g¢(x) = max h(t) =3. Vay

z€[—min] te[—131] z€[—min] te[—1;1]
(1) & [ VIS lm>2\/§
—mV3 >3 m < —v/3.
Do m nguyén va thuoéc khoéng (—5;5) nén m € {—4; —3; —2;4}.
Chon dap an @ O

Cau 14. Tim gi4 tri nho nhat ctia tham s6 m dé bat phuong trinh

2+ V32 +1+1 m
<
Vr—+vr—1 (Vzr ++x —1)2

c6 nghiém.
A m=1. B)m = 4. (© m=13. D) m =8.
Loi giai.
Diéu kién = > 1. Bat phuong trinh tuong duong
234+ V3r2+1+1 m
(1) & (:1: + V322 + +1)(\F+\/a:— 1)’ <m(2)

Vi1 S (Virvai)

bat f(z) = (2*+ V322 +1+1) (Vo + Vo — ) v6i > 1. Phuong trinh (1) ¢6 nghiém < (2) ¢6
{:g VIR FTHIZ VB Pl +1=4>0

Vi+vVer—1>2V1+/1-1=1>0

Tai liéu dugc suu tam va BTEX © € Tu duy md tric nghiém toan ly

nghiem < m > m>1{1f( x). V6i z > 1 ta co
X
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flx) >4-13=4.

Dau déng thitc xay ra khi z = 1.

Suy ra m > 4. Vay gia tri nho nhat ctia m 1a m = 4.

Chon dap an O

Cau 15.
Cho ham s6 y = f(z) lien tuc trén R va c6 bang r |—o00 a b c +o0

. 6
bién thién nhu hinh vé. Dat S = 3t —————— / _ _
' Viziql |T® 0 0 0

véit= f'(z)— f(r+a—c).

0
Khang dinh ding v6i moi x € [b; ] 1a
@A) -9<S<-4 B S<-9 f(x) / \
0 o

(©)5 > -3. D) -4<S5< -3

L&i giai.

f'(x) =0, Vx € [b; ]

=1t >0, Vo € |bc|l. Xét g(t) = 3t —
flx+a—c) <0, Vo € [b;c v € [bidl. Xét g(t)

Tt bang bién thién, ta thay {

6 . 6 1
———— v6i t > 0. Ta thay ¢'(t) = 3 + . > 0, Vt > 0. Do vay, ta c6
NS ES (VEFT1+1)" 2vi+1
g(t) = g(0) = =3, Vt > 0. Vay ta dugc S > —3, Vt > 0.
Chon dap an @ O

Cau 16. Goi S la tap hgp tat ca cac gia tri thuc ciia tham s6 m dé bat phuong trinh
41 -2+ 2vV2mazt+2m >0

ding véi moi x € R. Biét ring S = [a;b]. Gia tri clia av/8 + 12b bing

(A)3. ®) 5. © 2. D) 6.

L& giai.
Dé thay bat phuong trinh xac dinh khi m > 0. Khi # > 0, bat phuong trinh da cho hién nhién ding.
Ta chi can xét khi x < 0. That vay, bat phuong trinh da cho tuong duong véi

4 1— 2
21—z > -Vt +1V2m < V2m < vl

—xvat+1
(2' 4+ 1 — 22)?
&2
s x?(z* + 1)
1 2
x
& 2m < 1
ZL'Q -+ ﬁ
Dat t = 2* + — =t > 2. Bat phuong trinh (1) tré thanh
x
t—1)2
2m < ( , ) = f(t),Vt > 2. (2)
Dé (2) xay ra v6i moi t > 2 thi
2m < min f(t). (3)
[2;4-00)

Tai lidu duoc suu tm va BTEX € Tu duy mé tric nghiém toén Iy
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2 1 1 1
Tacéf’()—1+ > 0,Vt > 2, suy ra [mm f(t) = (2):§.T1‘1’ (3),tasuyra2m<§<:>m<1.
2;400)
. 1 1
Két hop véi dicu kien xac dinh ta c6 0 < m A_L Suy raa=0,b= 1 = a8+ 12b = 3.
Chon dap an @ O

Cau 17. Cho phuong trinh (1 —m)(z? + 1) + 2(z + 1)va? + 1 + 2z = 0. Biét (a; b] 1a tap tat
ca cac gia tri ctia m dé phuong trinh c6 nghiem. Khi d6 b — a c6 gia tri

A 2 +2v2. (B)3+2v2. © v2-1. D vZ+1.

Loi giai.
Phuong trinh da cho tuong duong véi

(x+ 1) 5 x+1

(z+ 12 +2x+1)Va2+1=m(2*+1) &

2?2 +1 x2+1:
r+1 1—=
biatt = f(r) = ———, khi d6 f/(z) = "z)=0sz=1.
1= () = e W 6 () = e 1)
Mat khae lim f(z) = —1, lirll f(z) = 1 nén ta c6 bang bién thien nhu sau
T—r—00 T—>+00
T —00 1 +00
f'(x) + 0 -

V2
t= f(2)
} / \ 1

Suy ra —1 < /2.

Vay phuong trinh da cho ¢6 nghiém khi phuong trinh m = t* + 2t ¢6 nghiem ¢ € (1; \/§]
Xét ham s6 g(t) = t2 + 2t trén khoang (—1;/2].

Tacé g'(t) =t +2 >0, V¢t € (—2;v/2] nén ta c6 bang bién thien sau

¢ 1 NG

2+2v2

g(t) /

-1

Vay phuong trinh da cho c¢6 nghiém khim € (—1; 2—|—2\/§], hay a = —1,b = 24++v/2nén b—a = 3+2v/2.

Chon déap an O

22+22—m

Cau 18. Gia tri 16n nhat ctia ham s6 y = tren [0; 2] bang 5. Tham s6 m nhan gia

z+1
tri 1a
@1 (B) -3. (© -8. (D) 5.
L&i giai.
3. 2
Dat f(x) = m—m

r+1
flz) <5V el0

2]
o € [0;2]: f(xo) = 5.

Gi4 tri 16n nhét ctia y = f(z) trén [0;2] bang 5 < {

Tai liéu dugc suu tAm va BTEX €) Tu duy md tric nghiém toén Iy
E: y g y
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3 2
o f(x) <5, Ve [0;2](:»me<5, Yz € [0;2]
x

S m > a4+ 22 —5r— 5, Vo € [0;2]
S m 2 I%laf(h(x)’ v6i h(z) = 23 4+ 2? — bx — 5.
0;2

r=1
Ta c6 h'(x) =322 +2x —5, W (z) =0 322+ 22 —5=0& 5
T=-3 (loai).
Ta c6 h(0) = =5, h(2) = =3, h(1) = —
Suy ra max h(x) = —3, min h(z) = —8.
y ra ma; (z) o (z)
Vay m > —3. (1)

x3+m2—m

e dxy € [0;2]: f(xg) =5« =5 ¢6 nghiem trén [0;2].

r+1
& m =23+ 22 — 5z — 5 ¢6 nghiém trén [0; 2].
Theo phan trén, ta suy ra —8 < m < —3. (2)
T (1) va (2) suy ra m = —3.
Chon déap an O

Cau 19. Cho mot to gidy hinh chit nhat ABC'D véi chiéu dai AB = 9(cm) va chiéu rong
BC = 6(cm). Gap t0 gidy mot lan sao cho khi gap ta duge dinh B ndm trén canh C'D (xem
hinh sau).

A P B

D

Dé do dai nép gap PM la nhé nhat thi gia tri nho nhat dé bing bao nhieu?

@PM:%(CHI). B) PM = (\/_ \/_)( m).
@ PM = g(cm) @PM = %(cm)
L3i gidi.

bat PB=x,BM =MQ@Q =y véi0 <z <9val<y<6. Suy ra

MC =6—y,QC = /12y — 36,QB = /12y.

Ta ching minh duge PM L B(@ nén suy ra

y Ty 3y”
PM =22+ 2=2. =2 Y
vy Y120 3y v T y—3
3y %
Khi d6 PM = 3+y2 = /f(y). Xét ham s6 f(y) = 3V(513<y<6 Ta c6
y_
2
/ y<2y_9) / 9
f'(y) TEEE f'(y) y=5 € (306)

Tai lidu duoc suu tm va BTEX (12) € Tu duy mé tric nghiém toén Iy
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Bang bién thién

DN ©

f'() — +

)| T
4

. oy 243 9
Duya vao bang bién thién ta c6 f(y) dat gia tri nhé nhat bang e khiy = 7 Do d6 PM dat gia tri

. 1243 9v3

Chon dap an @ O

Cau 20. Cho ham s6 y = f(x) c6 dao ham trén [1;400) théa man f(1) = 1 va f'(z) >

3z% + 2z — 5 trén [1; +00). Tim s6 nguyen duong 16n nhat m sao cho H[lin } f(x) = m v6i moi
z€[3;10

ham s6 y = f(z) théa man diéu kien dé bai.

(A)m = 25. B m = 15. (©) m = 20. (D) m = 30.

L& gii.
Xét ham s6 g(x) = 3% + 2z — 5 trén [1;+00). Ta ¢6 ¢'(x) = 6x +2 > OVx € [1;+00). Vi vay ta duge
g(x) = ¢g(1) = 0. Nhu vay f(z) > 0 Vz € [1;+00). Tt d6 suy ra n[lin]f(x) = f(3). Ta co

z€[3;10

3
f’(:zc)—3x2—2x+5>0:>/(f’(x)—3m2—2x+5)dx>0
1

3

& [f(z) -2 —2*+5z] | >0
1

& f(3) > 2.

Chon dap an @ O

Cau 21.

Ngudi ta muén lam mot con dudng di tit thanh phé A dén B

thanh phd B 6 hai bén bo song nhu hinh vé, thanh phd A |

cach bo song AH = 3km, thanh ph6é B cach bo song BK = }

V28km, HP = 10km. Con dudng lam theo dudng gap khic N ;
P

AM N B. Biét chi phi xay dung mot km dudong bén bo ¢6 diém

.. 16
B nhieu gap 5 lan chi phi xay dung mot km dudsng bén bs  H

A, chi phi lam cau ¢ doan nao ciing nhu nhau. M 1a vi tri dé
xay cau sao cho chi phi it ton kém nhat. Tim ménh dé ding
trong cadc ménh dé sau.

@AME(?;?). AME(?;LL). @AMe(%ﬁ). @AMe(zx;?).

L& giai.

A

Tai lidu duoc suu tim va BTEX (13) € Tu duy mé tric nghiém toén Iy
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Dat HM = 2,0 < x < 10. Khi d6, NK = MP =10 — z.
Ta c6 AM = VAH?+ HM? = 22+ 9, BN = VBK2 + NK? = /28 + (10 — z)2. Goi m la gid

6
thanh xay dyng mot km duong bén A, suy ra gia thanh xay dyng mot km bén B 1a 1—5m. Vay gia

thanh xay dung hai doan duong AM va BN la

1 1
T=mVr2+9+ 1—§m\/28 + (10— 2)2=m (\/:ﬂ +9+ 1—2\/28 + (10 — :c)Z) :

. L ) 16
Dé gia thanh xay dung thap nhat thi ham s6 f(z) = V22 + 9 + 1—5\/28 + (10 — z)? dat gia tri nho

. T 16 10 — =z
nhat. C6 f'(z) = — — — - .
f(@ 224+9 15 (/28 + (10 — x)?

16 10—z
) =0 & — =, e 152/28 + (10 — 2)2 = 16(10 — 2)VZ2 + 9
f@ 2+9 15 /284 (10 — x)? v ( ) ( )

& 22527 (128 — 20z + #%) = 256 (100 — 20z + 2°) (2* 4 9)

< 31zt — 62023 — 89622 — 46080z + 230400 = 0

& (z—4) (31z° — 4962” — 2880z — 57600) = 0

3 2 ~ .
31z® — 4962° — 2880x — 57600 = 0 x =~ 23,375 (loai)
) 16

Vay khi z = 4 thi gia thanh sé nh6 nhat, khi d6 AM = /42 +9 = 5km. Nén AM € (4; 3)
Chon dap an @ O

Cau 22. Cho a, b, c la cac s6 thie duong khi do gia tri 16n nhat ctia bicu thitc

S8a + 3b+ 4 (\/%Jr Ve + \3/abc)

P 2
I=F(@F=e

gan véi gia tri ndo nhat trong cac dap an sau.

(A) 4,64. 4.67. (C) 4,66. (D) 4,65.

L&i giai.

a+4b  b+4c  a+4b+ 16¢
8a+3b+4<\/%+\/%+€/abc> 8a+3b—|—4( T 12 )
<

1+ (a+b+c)? h 14 (a+b+c)
28 a+b+c

Ta co P =

hay P < — - 2"
3 14 (a+b+c)
28 t
Dit b+c=t t>0va f(t) = - -
ata+b+c ,Suyfa2 va f(t) 3 1412
28 1—t
Taco fi(t)= = ——5=0t=1
f() 3 (1+t2)2
1
u o - T
Tacof(l)—?Valg%f(t)—Ovatilfrnoof(t)—tilinoog-1+t2 —tilinoog-hrl = 0.
12

Ta ¢6 bang bién thien clia ham s6 f(¢) nhu sau

Tai lidu duoc suu tim va BTEX € Tu duy mé tric nghiém toén Iy
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t 0 1 +00
f'(t) + 0 -
14
f(®) 3
0 T T~ 0
14 o=4b 6 4 1
Khi d6 gia tri nhé nhat ctia P bang — khi ¢ b = 4c haya = —,b= —,c = —.
3 21 21 21
a+b+c=1
Chon dap an @ O

Cau 23. Mot trang chit ciia mot quyén sach tham khéo Toan hoc can dién tich 384 cm?. Biét
rang trang gidy dugc canh 1é trai 14 2 cm, 1é phai 14 2 cm, 1é trén 3 cm va lé duéi 1a 3 cm.
Trang sach dat dién tich nhé nhat thi c6 chiéu dai va chiéu rong 1a

@ 30 cm va 25 cm. @ 40 cm va 20 cm. @ 30 cm va 20 cm. @ 40 cm va 25 cm.

Lai giai.
Goi x, y (z,y > 0) 1an lugt 1 hai kich thuéc clia trang chi. A B
(xt=MF=NE,y=MN = FEF).
384
Dién tich trang chit: xy =384 = y = —. M N
x

Ta c6 hai kich thuée cua trang sach la z + 6 va y + 4.
(x+6=AD=BC,y+4=AB=CD).
Dién tich trang sach:

384 2304
S:(as+6)(y+4):(:v+6)<——l—4):408+4x—|——. F E
x x
/ 2304
Ta c6 S > 408 4+ 24/4x - —— < S > 600. b ¢
x
e a1z \ , 2304
S ¢6 gia tri nho nhat 1a 600 xay ra khi 40 = —— < x = 24. Suy ra y = 16.

x
Vay trang sach dat dién tich nhé nhat thi chiéu dai va chiéu rong lan lugt 14 24 + 6 = 30 cm va

16 +4 = 20 cm.
Chon dap an (C) O

Cau 24. Goi T la tap cac gia tri nguyén ctia m dé phuong trinh 16z +m — 4 = 422 — 18z +
4 —m c6 ding mot nghiem. Tinh tong cac phan ti cta 7.

(A) 20. (B) —20. ©) o. (D) 10.

L&i gidi.
Phuong trinh da cho tuong duong véi (2z — 1)? — 14 +3 —m = /(2x — 1) + 14z — 3+ m.
Data=2z—-1,b= \/(233 — 1) + 142 — 3 + m ta dugc hé phuong trinh

a>—1dz+3-m=>b (1)
V—ldz+3-—m=a. (2)

a=1»b

Trit (1) va (2) vé theo vé ta dugc a® —b* =b—a < (a—b b+1) =0«
rit (1) va (2) vé theo vé ta dugc a as (a—b)(a+b+1) Gtbtl—o0.

Tai lidu duoc suu tim va BTEX (15) € Tu duy mé tric nghiém toén Iy
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) T ==
Khi a =b ta dugc 22 — 1 =+/16x+m —4 & 2

42% — 20x + 5 = m.

) . 1
Ta c6 bang bién thien ctia ham s6 f(x) = 422 — 200 + 5 véi x € [5’ +oo).

1
- +00
2

['() -

4 +00
f(z) \ /
-20

O N Ot

+

Tt bang bién thién ta thay trong trudng hop nay phuong trinh da cho c¢6 ding mot nghiem khi va
chi khi m > —4 hoac m = —20.

r<0

42° — 162 + 4 = m.

Ta c6 bang bién thién ctia ham s6 g(z) = 42* — 16x + 4 v6i x € (—o0; 0].

Khia+b+1=0 ta dugc —2x = 16x+m—4<:>{

T —00 0

+00

f(z) \

Tit bang bién thién ta thiy trong truong hgp nay phuong trinh da cho c6 ding mot nhiém khi va chi
khi m > 4. Vay két hgp ca hai truong hop, phuong trinh da cho ¢6 ding mot nghiém khi va chi khi

4

m € {-3;—-2;—1;0;1;2;3; =20}

Do dé téng cac phan tit clia T bing —20.

Chon dap an O

Cau 25. Cho ham s6 y = f(x) ¢6 bang bién thién nhu sau

x —00 -1 0 2 +00
f + 0 — 0 + 0 -
4 3
/(@) / \ / \
—00 2 —00

Bét phuong trinh (2? + 1) f(x) > m c6 nghiém trén khoang (—1;2) khi va chi khi

Q) m <27 B) m < 10. © m<15. (D)m < 15.

Lai giai.
Xét ham s6 g(x) = (22 + 1) f(z) trén khoang (—1;2).
Ta 6 ¢'(z) = 2z f(z) + (2* + 1) f'(z).

Tai lidu duoc suu tm va BTEX € Tu duy mé tric nghiém toén Iy
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>2, 22 +1>0
o Véiz € (~1;0), ta ¢6 {;fg) <0x = ¢(z) < 0.
>2 02 +1>0
o Véiz e (0;2), taco {;,(2) >0x = ¢(z) > 0.

T d6 suy ra bang bién thién ctia g(x) trén khoang (—1;2) nhu sau

X -1 0 2
g (z) - 0 +
8 15

T bang bién thién ta c¢6 bat phuong trinh g(x) > m c6 nghiém trén khodng (—1;2) & m < 15.
Chon dép an (D) 0

Cau 26. Luc 10 gio sang trén sa mac, mot nha dia chat dang & tai vi tri A, anh ta mudn dén
vi tri B (bang 6 t0) trudc 12 gio trua, véi AB = 70 km. Nhung trong sa mac thi xe chi ¢6
thé di chuyén véi van toc 1a 30 km/h. Cach vi tri A 10 km ¢6 mot con dudng nhua chay song
song véi dudng théng ndi tit A dén B. Trén duong nhua thi xe c6 thé di chuyén véi van toc 50
km/h. Tim thsi gian it nhat dé nha dia chat dén vi tri B.

(A) 1 givs 56 phit. 1 gio 54 phat.  (C) 1 gio 52 phat. (D) 1 gio 58 phit.

L&i giai.

A

Goi cac gia thiét nhu trén hinh vé. Ta c6

AC = /22 +100; DB = /=% + 100.
. AC + DB
Tit d6 téng thoi gian di 1a P — % + %.
Stt dung bat dang thic khoang cach ta co
AC 4+ BD = /22 + 100 + V22 + 100 = /(2 + 2)2 + (10 + 10)2 = /(70 — y)2 + 400.

70 — )% + 400
VA 3%)+ +%=f(y)v610<y<70.

) y— 170 1
Ta c¢6 f'(y) = + —.
f'w 304/(70 — y)2 + 400 50

Tu do P >

f'(y) = 0 < 50(70 — y) = 304/(70 — )2 + 400
& 25(70 —y)? = 9 ((70 — y)* + 400)
& (10-9)?=225<T70—y=15<y=>55

Tai lidu duoc suu tim va BTEX 17) € Tu duy mé tric nghiém toén Iy
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10v/53 31 29 /
Ta co f(0) = 3\/0_§ f(70) = 1—5; f(55) = 5 Trong d6 f(55) 1a bé nhat nén
29
min f(y) = f(55) = {7 = min P = 1 gid 56 ph.
Chon dap an @ -

Céu 27. Cho hai s6 thuc =,y théa man 92% + (2 — yy/3zy — 5) z + /3zy — 5 = 0. Tim gid tri
nhé nhat P =23+ ¢ + 62y + 3 (322 + 1) (z +y — 2).
@ 2961/15 — 18 36 — 416 © —4v/6 + 18 ®) 36 +2961/15
9 9 9 9

Loi giai.
Diéu kien xac dinh ctia biéu thitc 3zy — 5 > 0. Ta c6

92°% + <2—y\/3xy—5>x+ 3xy —5=0
& 9% + 22 = ay+/3ry — 5 — /3y — 5
& 277 + 62 = (3zy — 5)\/32y — 5+ 2¢/37y — 5

& (32 +2-(32) = <\/3:cy - 5)3 +2-y/3zy 5.

Xét ham s6 f(t) =3 + 2t v6i t € [0; +00), 6 f'(t) = 3t> +2 > 0,Vt € [0; +00).
Lai ¢6 ham s6 f(t) lién tuc trén nita khoang [0; +00). Vay f(¢) dong bién trén [0; +00).
Tw do, suy ra

z =0
3zy = 92° + 5.

fBx)=f <\/3xy— 5) &3 =+/3ry —5 & {
Thay 922 4+ 3 = 32y — 2 vao biéu thiic P, ta c6

P=2"+y’+6ry+3(32>+1) (z+y—2)
=2° + > + 6xy + 3xy — 2)(z +y — 2)
=2’ + ¢+ 3ay(z +y) — 2z +y) +4
= (z+y)® =2z +y)+4

) 415
\ﬁx}O,3xyz9x2+5nénx>0;y>0;x+y:4x—|—3—27.
x
44/15
Datu:x—i-y,véiu)T.
6 4v/15
Xétg(u):u3—2u+4,cég’(u):3u2—2:0@u:§viu>T
» 2 . N £ ) . 4415
Béang bién thién ctia ham s6 g(u) trén nita khodng 7' = —3 +00 | nhu sau

U 0 ‘/Té %ﬁ +00
g (u) - 0 + +
+00
__—
g(u) \ - 36+2g6x/ﬁ
36+298\/ﬁ

Tai lidu duoc suu tim va BTEX € Tu duy mé tric nghiém toén Iy
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36 + 296+/15
Vay min P = mTin g(u) = +T, dat duge khi
4v/15 V15
rTty= 3 r=—
o 6

3zy =922 +5 B 715

x>0,y > 0. y= 6
Chon dép an (D) 0

Cau 28. Cho x, y 1a hai s6 thiic bat ky thuoc doan [1;3]. Goi M, m lan lugt 1a gid tri 16n nhat
VA gi tri nhé nhat cta bidu thic S = 2 + L. Tinh M + m.
T

Y
10 16
@) M+m=. M+m:§. © M+m=3. D) M +m=5.
L& giai.
Dattzfég:l.
Y z t

Viz,y€[l;3] =t e€l;3]

TasuyraS(t):t%—%:>S’(t):1—t1220, vt € [1;3].
VayM:S(B):Z%—i-%:gkhigz?)@x:&y, Va,y € [1;3].
m:S(l):1+1:2khi§:1<:>:v:y, Vr,y € [1;3].

KétluanM—Fm:%—l—Q:?.

Chondépén O

Cau 29. Cho z, y la hai s6 khong am théa man x + vy = 2. Tinh gia tri nhé nhat ctia biéu thic

1
P:§x3—|—x2+y2—x+1.

@minP:g. minP:; @minP:5. @minP:%.

L&i giai.

e Tuzrz+y=2,tacoy=2—2.Doz,y > 0nén 0 <z < 2. Khido

1 1 1
P:§x3—|—x2~|—y2—x+1:§x3+x2+(2—x)2—x—|—1:§x3—|—2x2—5x—|—5, x € [0;2].
P N 3 1 3 2 ~
e Xét ham so f(x) = 3% + 22° — 5z + 5 trén [0; 2]

Ham s6 xac dinh va lién tuc tren [0; 2.

o — o r=1¢€(0;2]
fllx)=02*+42 -5, f'(z)=0& = 5 ¢[0:5]
7 17
Vay I[Bllzl]lf(x) =3= min P.
Chon dap an O

Tai lidu duoc suu tm va BTEX € Tu duy mé tric nghiém toén Iy
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Cau 30. Cho z, y la nhitng s6 thyc théoa man 22 — zy + y? = 1. Goi M, m lan lugt 1a gia tri

4 4 1
T Y T Gigtri clia A= M+ 15m 1a
«T2+y2+1

A A=17+v6. B A=1T-v6. (CA=17-2v6. (D) A=17+2V6.

16n nhat va gia tri nhé nhat cia P =

Loi giai.
bat t =zy + 2, ta co

o Pty t=1+ay=1t—1.

o (1—y)P >0 22 +y*> 21y &t <3

5
¢ (P +y) 200"+ + 20y 200t 142(t-2) 206t > o
Ma
p_THy Al (@) - 2% 4]
2t tyr+l 2+ ay
(=1 =2t -2 +1
B t
. —t?46t—6
B t
6
- —t4+6—-.
0

. 6 )
Xét ham so f(t) = —t — n + 6 trén [3;3] ta co

1Ay 6 (V6-t)(V6+1)
of(t)——1—|—t—2— 2 .

. f<§>:%,f(?)):lvaf(\/é):G—Z\/@.

11

Dodém=minP = — va M =max P =6 — 2v/6.
[3:3] 15 3:3]

Vay A= M + 15m = 17 — 21/6.

Chon dap an @ O

2> —a2y+3=0
2c+3y —14 <0
tri 16n nhat va gia tri nhé nhat ciia biéu thic P = 3z%y — xy? — 22° + 2.

@) 4. B) 12. (©)o. D) 8.

Cau 31. Cho z,y la cac s6 thyc duong thoa man diéu kien { . Tinh tong gia

Loi giai.

2

3
Tfr:c2—xy+3:0:>y:x+ (viz>0).
Thay vao
322 4+ 9 522 — 14z + 9 9

243y —14< 0 24 o —14<0<:>$§0<:>5x2—14x+9§0<:>1<x<g.

s s

Tai lidu duoc suu tim va BTEX € Tu duy mé tric nghiém toén Iy
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Ta c6
243 24 3)? 512 — 9 9
P:3:v2y—:17y2—2x3—|—2x:3a:2-i_x.@_gx?)_i_gx: L —5r — =,
x T x x
. pr 9 s [9 ) 9
C6 P'=5+— >0, Vo > 0= P luon dong bién trén 1,5 .Dodé P(1) < PP s )
x
GTNN P=P(1)=—-4khiz =1,y =4
9 9 52
GTINP=P(2) =4khiz=2,y= 2.
) 5) 15
Téng gia tri nho nhat va gia tri 16n nhat ctia biéu thiic P 13 0.
Chon dap an @ O
Cau 32. Cho cac s6 thuc duong a, b, ¢, m, n, p thoa cac dieu kien 2 2Y/m+2 *\/n+3 20y/p < 7
2(20,)2018 2(2b)2018 362018 N
va da +4b+ 3c > 42. bat S = = + thi khing dinh dang la
m n P
(A)7<S <7620 B) 4< S <42
©) 42 < 5 <7628, (D) S > 6218,
LSi giai.

Cho cac s6 x, y, a, b duong va n nguyén duong. Ta chiing minh

l,nJrl yn+1 ([E + y)n+1

> .
an T b (a+b)"
$n+1 yn-‘rl (I’ + y)n-‘rl
Dat f(z) = - o> 0. Ta c6
W) = T T T a0 TR
" (@ +y)" ay
1)=0s n+1)e — (1) s =W
Fla) =0 (n+ D5~ (4 D o=
Dé thay f'(z) <0néu 0 <z < % va f'(z) > 0 néu z > % nén f(x) > f (%) = 0. Bat dang thiic
duge ching minh. Ap dung bat déng thic tren k — 1 1an, véi 2k s6 duong x4, ..., % a1, ..., ap VA
s6 nguyén duong n, ta co
x;LJrl N x121+1 - xZJrl - (xl _'_x2>n+1 T xz+1
al aly ay (a1 + ag)? ay
n+1
>(.T1+332+"'+£L‘k)+' (*)
(a1 +ag+ - +ap)"
Ap dung bat ding thc (%), ta cod
(2a)2018 (2a)2018 (2b)2018 (2b)2018
= ( 201\7/m)2017 + ( 20%)2017 + (20%)2017 + ( e
(c)2018 (c)2018 (c)2018

T () (o

(2a+2a+2b+2b+ c+ ¢+ ¢)*®

>
= (20%"’ 20W+ 201\7/5_'_ 201\7/ﬁ+ 201\7/ﬁ_|_ 201\7/]_7_|_ 201\7/]_9

)2017
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4 4D 3 2018
> (4a +4b + 3¢) > 7. 62018,
@Y+ 2+ 30

Vay S > 62018,
Chon dap an @ O

Cau 33. Dudng day dién 110 KV kéo tit tram phat (diém A) trong dit lién ra Con Dao (diém
C). Biét khoang cach ngan nhat tit diem C dén diém B trén dat lién 1a 60 km, khodng cach
tt A dén B 1a 100 km, géc ABC = 90°. Mdi km day dién dué6i nude chi phi 1a 5000 USD, chi
phi cho méi km day dién trén b 1a 3000 USD. Héi diém G cach A bao nhiéu dé mic day dien
tit A dén G roi tu G dén C chi phi it nhat.

B¢ » A

(A) 60 km. (B) 55 km. (C) 45 km. (D) 40 km.

Loi giai.

Goi x km 1 khoang cach tit diém A dén G. Ta ¢6 BG = 100 — z véi 0 < 2 < 100.
Tam gidc CBG vuong tai B ¢6 CG = +/CB2 + BG? = /3600 + (100 — x)2.

Chi phi tién méc dien 1a 7' = 3000z + 5000,/3600 + (100 — x)2 (USD).

Xét ham s6 f(x) = 3000z + 5000/3600 + (100 — z)2 trén doan [0; 100].

100 —
Ta c6 f'(x) = 3000 — 5000—— Y
/3600 + (100 — z)?

f(x) =0 < 30004/3600 + (100 — 2)2 = 5000(100 — )
& 34/3600 + (100 — x)2 = 5(100 — z)
< 93600 + (100 — z)*] = 25(100 — z)?

100 — z = 45 [x:55

& (100 — 2)* = 2025 & & ,
100 —x = —45 x = 145 (loai).

Ta ¢6 f(0) = 583095 (USD); f(55) = 540000 (USD); f(100) = 600000 (USD).
Vay T dat gia tri nho nhat khi z = 55 km.

Chon déap an O
Cau 34. Cé bao nhieu gia tri nguyén ctia m dé phuong trinh f/m + 5v/m + 5cosx = cosx ¢
nghiém.

@) 11. B)9. (© 8. (D) 10.
Loi giai.
Phuong trinh da cho tuong duong
m +5cosx + 5v/m + 5cosx = cos’ T + 5 cos z. (1)
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Dat f(t) = ¢° + 5t. Dé thay f'(t) = 5t* + 5 > 0 nen ham s6 f(¢) dong bién, do d6

1) e f (W) = f(cosx)

& V/m+5cosz = cos’ x & m = cos” T — 5cos z. (2)

Dat g(t) =t>—5t, -1 <t < 1. Taco¢g(t) =0t =+1vag(—1) =4, g(1) = —4 nén [mfxﬁg(t) =4

VA [IIHIl] g(t) = —4. Suy ra phuong trinh (2), do d6 phuong trinh ban dau, c6 nghiem khi va chi khi
—1;1

—4 < m < 4. Vay c6 tat ca 9 gia tri nguyén ctia m théa man dé bai.

Chon dap an O

Cau 35. Cho ham s6 f(z) = 83 — 362% + 53z — 25 — m — /3x — 5 + m v6i m 1a tham s6. C6
bao nhiéu s6 nguyén m thuoc doan [—2019;2019] sao cho f(x) > 0Vx € [2;4]?

(A) 4038. (B) 2020. (C) 2022. (D) 2021.

L& gidi.
Ta c6 f(x) = (22 —3)*+ (22 —3) — 3z —5+m) — V/3z — 5+ m. Do d6

fx)>20& (20 -3+ (20 —3) > B3x —5+m) + V3x — 5+ m. (1)

Xét ham s6 g(t) = t* + ¢ tréen R, ta ¢6 ¢'(t) = 3t* +t > 0Vt € R. Do do, ham s6 g(t) dong bién tren
R, nén

(1) g(2z—3) =g (V3z—5+m)
S22 —-3>V3r—-5+m

& m < 8% — 362° + 51x — 22. (2)
Xét ham s6 h(z) = 8% — 362% + 5lz — 22 véi z € [2;4].
6+ 2
W (x) = 2422 — 722 + 51; W (z) = 0 R
r) =24r" — (2x +ol; h(x) =0 &
6— 2

Tr =

g )
Ta c6 h(2) =0; h(4) = 118. Do d6 r[12114r]1 h(z) = 0.
Béi vay f(z) > 0V € [2;4] & (2) dang v6i Vo € [2;4] & m < I[nu?h(:v) & m < 0.
2:4
Céc s6 nguyén m thuoc doan [—2019;2019] théa man f(z) > 0V € [2;4] 1a cdc s6 nguyén m thuoc
doan [—2019;0]. Nhu vay c6 tat ca 2020 sd nguyen m théa man.
Chon dap an O

Cau 36.

Cho ham s6 wu(x) lien tuc trén doan [0;5]
va ¢6 bang bién thién nhu hinh vé. Cé bao
nhiéu gia tri nguyén ctia m dé phuong trinh

4 3 ’
[\é?zx]+m = mu(x) c6 nghiém trén doan u(z) \ 1 / \ . /
@ =y @ 4. @ 5. @ 6.

L&i giai.

x 0 1 2 3 5
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Xét ham s6 v(x) = v/3z + /10 — 2z lien tuc tren [0;5].
3 1 O0<x <5

= — V() =0& ST =
24v/3x 10 — 2z ( ) 2V 3z = 3v10 — 2z
minv(z) = V10 &z =0

3.

Ta ¢6 v'(x)

v(0) = VI;0(3) = 5;0(5) = VI5 = § 7 (1).
Ifé%fw@) =b&s =3

rg%nu(x)zl@lehoacwzii
T bang bién thién ctia ham s6 u(z) trén doan [0;5], ta c6 0 (2).
I%lafiv(l‘) =4 2=0

0;5

Do d6, phuong trinh (*) ¢6 nghiém trén doan [0; 5] khi va chi khi

Vim € Z nén suy ram € {1,2,3,4,5}.
Vay c6 5 gia tri nguyén clia m théa man yéu cau bai toan.
Chon dap an (C) O

2 2
Cau 37. Cho biéu thitc P = (% — %) (b—a)*+ 8\/(7 +5v2) (ab—a?) [4(V2+1)b+al

v6i a, b 1a hai s6 thyc théa man 0 < a < —4 (1 + \/5) b. Gia tri 16n nhat cta (5\/_ — 7) P
thuoc khoang nao sau day?

@) (-5;5). (5;10). © (1;5). (D) (10;20).

L& giai.

Dat m =241, suy ra 7+ 52 = (\/§+1)3:m3.

Tt biéu thite P va diéu kien 0 < a < —4mb, suy ra b < 0 < a.
Ap dung bat ding thic Bunhiacdpxki, c6

(a —2b)? = (\/—_b-\/a__bntx/a-%fg(a—b) (a—2+4—b2>.

24 —2b)?
Vay7 tacéa_+_>u
—b a a—2b

(%2 _ ﬁ) (b—a) < (b—a)(a — 20)°.

a

. Tu do, suy ra

Lai c6
m?(ab — a®)(4mb + a) = m*a(b — a)(4mb + a)
=m(a — b)[(1 +2m)a(—4mb — a)] < m(a — b)[2ma — 4mb?
= 4m?(a — b)(a — 2b)*.

Suy ra 8y/m3(ab — a2)(4mb + a) < 16vVm3+/(a — b)(a — 2b)2.
Do do, P < —t* 4+ 16vVm3t < 16m?® véi t = \/(a — b)(a — 2b)2.
Vay (5v2—17) P <16 (5v/2 = 7) (7 + 5v2) = 16.
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Chon dap an @ O

Cau 38. Cho ham s6 f(z) = (1 —m?*)2® + 322 4+ (4 — m)x + 2 v6i m 1a tham s6. C6 bao nhieu
s6 nguyén m € [—2018;2018] sao cho f(x) > 0 v6i moi gia tri z € [2;4]?

(A) 2019. 2021. (C) 4037. | (D) 2020.

L&i gidi.
T gid thiét ta co

(z+ 1P+ (z+1) > (me)* +me Vo c[2;4]
Vi g(t) = t3 + ¢ 13 ham dong bién nén tir d6 ta suy ra
z+1

r+1>me Vre[2;4 < m< min = min h(z)
z€(24] X x€(2;4]
L 1 ~ : 5
Ta c6 W' (z) = = < 0 Vzx € [2;4]. Vay mren[ég] h(z) =h(4) = 7

5
T d6 suy ra m < 1 Ma m nguyén nén m € {—2018; —2017;--- ;0;1}.

Vay c6 tat ca 2020 gia tri nguyén ctia m théa méan.
Chon dap an @ O

Cau 39. Cho hai s6 thyc z, y théa man 2y + Ty + 22v/1 — v = 3v/1 — v+ 3(2y* + 1). Tim gia
tri 16n nhat ctia biéu thitc P = x + 2y.

(A)P=4. B P=6. © P=zs D) P = 10.

Loi giai.
Ta co

28 + Ty 4+ 22vV1 — 2 =3vV1 —x + 322 + 1)
& 20Vl —2-2V/1—2—V1—2=32°+1) -2 Ty
S 2z-DV1—-o—V1I—-ao=-22+6>—6y+2—y+1

& 20/1—2P-Vi—2=-=2W—-1°—(y—1). (%)

Xét ham s6 g(t) = —2t3 — ¢, ¢/(t) = —6t* — 1 < 0,Vt nén ham s6 nghich bién. Do d6 ti (%) ta c6

—120 > 1
\/1—a::y—1<:>{y 2<:>{y

l—z=(y—1) r=—y>+ 2.

P=x+2y=—y*+2y+2y=—(y—2)>+4 <4 Gia tri 16n nhat cia P bing 4 khi {y
xr=

Chon dap an @ O

Cau 40. Mot nguosi ban buon Thanh Long D6 ¢ Lap Thach - Vinh Phic nhan thay rang: Néu
béan véi gid 20000 dong/kg thi mdi tuan c6 90 khach dén mua va mdi khach mua trung binh 60
kg. Cit tang gia 2000 dong/kg thi s6 khach mua hang tuan giam di 1 va khi d6 mdi khach lai
mua it hon mitc trung binh 5 kg, va nhu vay cit giam gia 2000 dong/kg thi s6 khach mua hang
tuan tang thém 1 va khi d6 mdi khach lai mua nhiéu hon mic trung binh 5 kg. Hoi ngusi do6
phéi ban véi gida mdi kg 1a bao nhiéu dé lgi nhuan thu duge hang tuan 1a 16n nhat, biét ring
ngudi d6 phai nop tong cac loai thué 1a 2200 dong/kg. (Két qua lam tron dén hang nghin)
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(A) 16000 d. (B) 12000d. (C) 22000d. (D) 24000 d.

L& gidi.

Gia st gia ban thay doi o 1an, mdi lan thay ddi 2000 dong (z € Z, x > 0 1a tang gia, z < 0 1a giam
gia). Theo thue té thi —10 < z < 45(gia ban trén 0 dong va con it nhat mot khach). Tong tién thu
duge sau khi thay doi 1a

T = (90 — 2)(60 — 52)(20 + 22 — 2,2) = 102® — 9312 + 17722 + 96120

Xét ham s6 T(z) = 102* — 93122 + 1772z + 96120. Bai toén trd thanh tim GTLN cua F(z) véi

r1 )
x > 20000. Ta c6 T'(x) = 30(2? — 62,0667z + 57,4); T' = 0 < { 61 Bang bién thién cua T'(x)

Tr =

r |—10 1 45

T'(x) + 0 _

- / Tew \

Dua vao bang bién thién suy ra 7' 16n nhat khi x = 1, ttic 1a ta chi tang gia mot lan. Vay gid ban
dua ra dé lgi nhuan cao nhat 1a 22000.

Chon dap an @ O

Cau 41. Cho ba s6 duong a, b, ¢ theo thit tu lap thanh cap s6 cong. Gié tri 16n nhat ctia biéu

va?+8bc+3 .
thitc P = Y2 ot c6 dang z./y (x,y € N). Hoi x 4 y bang bao nhiéu?
(a+2¢)° +1
@7 ®) 9. ©) 1. (D) 11.
Li gidi.
Tacba+c=2ba=20—ce a® = (2b—c)? & a® + 8bc = 4b* + 4bc + * & a® + 8bc = (2b + ).
2b+c+3 t+3

Suy ra P = = véit =2b+c> 0.

Y V@2b+e)?2+1 Vi2+1

t+3 1-3t
Xét f(t) = = f(t) = .
1) V2 +1 f) 2+ 1)ve2+1
1
Giai f'(t) =0t = 3
Bang bién thién
t 0 ! +00
3
f'(t) + 0 -
V10
3 1
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. s 1
Gia tri 16n nhat cua P bang +/10 khi ¢t = 3"
Suyrarx=1,y=10=x+y = 11.
Chon dap an @ O

Cau 42. Trén sa mac c6 mot khu dat hinh chi nhat ABCD c6 chicu dai AB = 70 km, chicu
rong AD = 10 km. Van toc trung binh ctia xe may trén khu dat nay 1a 20 km/h, riéeng di trén
canh C'D thi van toc la 40 km/h. Mot nguoi di xe may xuat phat tit A mudén dén B thi can it
nhat bao nhieu gio?

20 10 7 2V/3 + 7
\/g' @ \/g @ 9° @ 4 ’
L& giai.
e Néu khong di trén canh C'D thi cach di chuyén nhanh tit A dén Bladi 4 B

chuyén trén doan AB, khi d6 mat 3,5 gio.
e Néu c6 di chuyén tren C'D gid sit tit A di dén M, M dén N va N dén
B (nhu hinh vé&), Dat MD =m, NC = n. Ta c6 thoi gian di chuyén tir A

dén B I b M Noe
L \/100—|—m2—|—\/100—|—n2+70—(m—|—n)
B 20 40 '
Ap dung bat déng thiic Va2 + 02+ + 2 > \/(a + )2 + (b+d)?, ta c6
. V202 + (m + n)? L T0- (m+n)’
20 40
dau “=" xAy ra khi va chi khi m = n.
400 2 70—
bat m +n =z, xét ham f(x) = R + x’ x € [0,70].
. 20 40
x
Ta c6 f'(r) = ———=—= — —, z € [0,70],
/') 204/400 + 22 40 20[ ]
f’(x):()(:)\/400+x2:2:v@x:%.
Béng bién thién cta f(z)
T 0 2 70
V3
f'(x) - 0 +
11 V50
1 vou
/(@) I P
4
y ae 20 2V3+7
= gia tri nho nhat cua f(x) la — | =—
gid tri f(z) f<¢§) 1
. ) 2 1
Vay thoi gian ngan nhat 1a # khim=mn= g = 7%
Chon dap an @ O

R . 1 .
Cau 43. Cho do thi ham s6 y = §x4 —22% + 1 ¢6 ba diem cyc tri A, B, C (v6i A € Oy). Goi
M, N lan lugt la cac diém thuoc cac canh AB, AC sao cho doan théng M N chia tam giac
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ABC thanh hai phan c6 dién tich bang nhau. Tim gia tri nho nhat ciia MN.

@) 12. 2v/3. (©) V6. D) 6.

L&i giai.

=0 =y=1

= +v3 =y =—2.

Ba diém cuc tri ctia do thi ham s6 1a A(0;1), B (—\/g; —2), C (\/3, —2). Suy ra tam gidc ABC deéu
canh bang 2v/3.

Theo gia thiét ta co

4
Tacéy’:§x3—4x. Choy/ =0 <

Samn _ 1 AM AN 1

Sisc 2 AB AC 2
N AM-AN:%AB-AC.

Ta lai c6 MN2 = AM? + AN? — 2AM - AN - cos MAN
1
nen MN2? > 2vVAM? - AN? — AM - AN = AM - AN = SAB-AC =6,

—_— — 1
(do cos MAN = cos BAC = 5)

Vay MN > /6. Dang thitc xay ra khi AM = AN = /6.
Chon dap an @ O

Cau 44. Cé6 tat cd bao nhiéu gia tri nguyén clia tham s6 m dé phuong trinh

Vdsing +m +sine = Vsin®z + 4sine +m — 8 + 2

¢6 nghiém thyc?

(@A) 20. ®B) 22 (©)18. (D) 21.

Loi giai.
Dit a = v/4sinz +m va b= {’/sin3m+4sinx+m—8.
Khi dé: a® + sin® z = b% + 8 va

a+sinr =b+2s (a+sinz)’ = (b+2)°
& a® +sin®z + 3asinz(a +sina) =b6* +8+3-b-2(b+2)
a+sinr =0

& i inz —20) =0 &
(a+sinz)(asinz ) asing — 2 — 0.

Trudng hop 1. a +sinz = 0. Suy ra m = —sin’®z — 4sin x.
Dat f(t) = —t3 —4t, t € [-1;1]. Ta c6 f'(t) = —3t> — 4 < 0 nén f(t) nghich bién
trén [—1;1]. Suy ra

min (— sin® z — 4sinz) = min [li{% f(t) = f(=1) = =5,

max (—sin’®z — 4sinz) = maX[li{% f(t) = f(1)=5.

Vay trong truong hgp nay, phuong trinh ¢6 nghiém khi va chi khi —5 < m < 5.
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Truong hgp 2. asinx — 2b = 0. Suy ra

sin® x(4sinx +m) = 8(sin®  + 4sinx + m — 8)
& (8 — sin?’x) m = 4sin*x — 8sin® x — 32sinx + 64
& (8 —sin’z) m = 4(sinz — 2) (sin® —8)

S m=8—4sinz.

Do sinz € [—1;1] nén (8 — 4sinz) € [4;12] hay phuong trinh c¢6 nghiém khi
m € [4;12].

T hai truong hgp ta thu duge m € [—5;12] hay c6 18 gid tri nguyén ctia tham s6 m théa man.
Chon dap an @ O

Cau 45. Cho bat phuong trinh mv/1 — z + 12v/1 — 22 > 16z + 3m+v/1 + x + 2m + 15. C6 tat
ca bao nhiéu gia tri nguyén ctia tham s6 m € [—9; 9] dé bat phuong trinh nghiém ding v6i moi
z € [-1;1]7

@ 4. ®) 10. ©) 8. D)5

L& giai.
Bat phuong trinh da cho tuong duong

m <\/1 —:c—3\/1+:c) L 12VI =22 — 162 > 2m + 15.

Dat t = /1 — x — 3y/1 + 2. Khi d6 ham s6 ¢ xac dinh trén [—1;1] va

V1t -3/14z
2v/1 — 22

Ta c6 t(—1) = v/2, t(1) = —3v/2. Suy ra tap gia tri clia ¢ 1a [-3v/2;v/2].
Do t? = 8z 4+ 10 — 64/1 — 22 nén bat phuong trinh da cho c6 dang

t <0,V € (—1;1).

2t — 5
mt—2t2 —2m+20-15>2 0 mt —2) -2 +5> 0 m < — = g(t).

Bai toan trd thanh tim s gid tri nguyen ctia m € [—9;9] sao cho g(t) = m, Vt € [~3v/2;/2].
2t — 5
Xét g(t) = trén [—3v/2;v/2].

. At —2)—(2t* —5) 22 —8t+5

g0 (t—2)? T (-2
t:4+\/6
i) 2
Jit) =0« t:4—\/6
o

Béang bién thién cta g(t) trén [—3\/5; \/5]
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T —3v2 4 _2\/6 V2
9 + 0 -
4-+6
2
—93+v/2 + 62 V242
14 2

. —93v2 4+ 62
T bang bién thién suy ra  min g(t) = L tai t = —3v/2.

[—3\/5;\@] 14
—93v2 + 62
Do d6 g(t) = m,Vt € [-3v2;v2] & m < min _g(t) & m < L
[73\/5;\/5] 14
Vay trong [—9;9] ¢6 tat ca 5 gia tri nguyen ctia m théa man bai toan gom —9; —8; —7; —6; —5.
Chon dap an @ O

L . . 6 . .
Cau 46. Biét rang gia tri nho nhat ctia ham s6 y = ma + ] trén [0; 3] bang 20. Ménh dé
z

sau day dung?

A)0<m<2. B) 4<m<8. (©)2<m<4 (D) m > 8.

L&i giai.

36
Ta coy =m — 5+ Xét céc truong hop sau

(x+1)

11
e V6im <0, suy ray <0,Vx € [0;3]. Suy ra 1{1(r)1131}1y =y(3)=3m+9=20m= 7 (loai)..

36 36
oVéim>0,tacémx+x+1:m(x—i—l)—i—m—_'_l—m}lQ\/ﬁ—m.
36 T =2
L o m(x+1) = ——
Theoglathlét,taconongny:20<:> r+1 & m =4
[0:3] 12¢/m —m =20 m = 100.
6
Truong hogp 1. Khim =4, tacé 4(z + 1) = +1©($+1)2:9<:>x:2doa:€[0;3].
T
Truong hgp 2. Khi m = 100, ta c6
2
6 , 9 3 x:—g¢[0§3]
100(z + 1) = SE+l)y=—crt+l=t_-%
r+1 25 5) 8
r=——¢10;3].
5
Truong hgp nay loai.
Chondépén© O

Cau 47. Cho ham s6 f(z) = (1 — m3) 23+ 322+ (4 — m)x + 2 v6i m 1a tham s6. C6 bao nhiéu
gia tri nguyén m € [—2018;2018] sao cho f(x) > 0 v6i moi gia tri x € [2;4].

(&) 2019. (B) 4037. (C) 2020. (D) 2021.
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Lai giai.

Ta c6: f(z) = 0& (1 —m?)a® + 32>+ (4 —m)r +2 > 0.

S +3% +4r+2>2 (mx)P +mr s (e + 172+ (x+1) = (mz)®> +mz (1).

Ham s6 h(t) = t* + ¢ lien tuc va c6 /() = 3t* +1 > 0, V¢t € R nén ham sb h(t) dong bién trén R.
Dodé (1) e xz+12>mx (2

1
Xét x € [2;4],(2) & m < v

= g(v).

Yeéu cau bai toan tré thanh tim m sao cho m < g(z), Va € [2;4].
Suy ra m < min g(x) = g(4) >
uy ram < min g(z) = =-.
Y z€[2;4] g g 4

Ma m € Z, m € [—2018;2018] nén suy ra m € {—2018; —2017;...;0; 1}.
Vay c¢6 2020 gia tri m can tim.
Chon dap an @ O

Cau 48. Tim tat ci cac gia tri thuc clia tham sé m dé hé phuong trinh sau c6 nghiém

2 4+4r4+y=m
(22° + zy) (z +2) = 9.

(A) m < —10. B) m > 6.
© -10<m <6. (D)m < —10 hotic m > 6.
Loi gidi.
Xét he
P +dr+y=m (2 +22) + 2z +y) =m (1)
=
(22° +2y) (z +2) =9 (2* +22) 2z +y) = 9. (2)
9
T (2) ta c6 22 + 2 0=2 = .
(2) ta co z° + 2z # T4y O

Thé vao phuong trinh (1) ta duge 2?4 22 + — =m
T4+ 2w
Pat t = 2° + 2z = (v +1)* = 1, t € [~1;+00).

. 9
Xét ham s6 f(t) =t + 5. t € [~L+00) \ {0}.

P9

[t:—?)(loai)
Ta c6 f'(t) = ) =0t -9=0s

t=3 (théa mén) )

tQ

Béang bién thién ctia ham s6 f(t)

T —1 0 3 +0o
y - - 0 +
—-10 +00 +00

y S \ /

—00 6

Phuong trinh (3) ¢6 nghiém < dudng thang y = m cit dd thi ham sb y = f(t) tren [—1; +00) \ {0}.
m < —10
m = 6.

Chon dap an @ O

T bang bién thién cia f(¢) = phuong trinh (3) ¢6 nghiem <
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. 9a? . )
Cau 49. Cho hai s0 thuc duong a, b thoa man Z++1a = v/3b+ 2. Gié tri 16n nhat cta bieu
thuc 51:1 6a — b la T - -
@ ?. @ E. E. ?.
Loi giai.
_9a3 +a 3 3
Ta ¢ 1 3b+2< (V3b+2)" +v3b+2=(3a)® + 3a (1).

Xét ham s6 f(t) =3 +t trén (0;+00) ¢6 f'(t) = 3t* +1 > 0 = f(t) luon dong bién trén (0; +00).

(*)@f<\/36+2> — f(3a) = V3b+ =3a<:>3b+2:9a2<:>b:3a2—§

2 11 11
Khi d6 S = 60— b= —30> + 6o+ = —3(a— 1+ — < =, Va,
L 11
= gia tri 16n nhat cia S la 3 dat dugckhia—1=0<a = 1.
Chon dap an @ O
Cau 50. Cho z, y 1 cac s6 thyc thod man (z — 3)2 + (y — 1)? = 5. Gia tri nhé nhat ctia biéu
2 _
thite P — 3y +dwy +Tx +4y — 1 B
r+2y+1
114
@) 2v3. ®) I © vs. D3
L&i gidi.

o Tu gia thiét ta c6 6x + 2y = 22 + y* + 5. Do do,

244 4y? 2y +4
P:x—l—xy—i- Yy t+r+2y+ ety ——
r+2y+1 r+2y+1

4 s
e Datt=a0+2y, P=1t+ T Theo bat dang thic B.C.S, ta co

[(z—3)+2(y— 1) <5 [(x —3)* + (y — 1)] = 25.

Suyra =5 < (z—3)+2(y—1)<5=0<1<10.

L s 4
e Theo bat dang thic Cauchy t + 1 + 1 >4=P>3.

. 4
e Dang thiic xay ra khi va chi khit+ 1= 1 <t =1. Khi do

r+2y=1 17 6
& =1Ay=0)V =—ANy=—-1.
{<x—3>2+<y—1>2=5 w=10u=0v (r=F ry=3)

Chon dép an (D) 0

z? + 6zy

m. Khél’lg dlnh nao
Yy Y

Cau 51. Cho hai s6 thuc z, y thda man 22 +y? = 1. Dat P =
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sau day dang?

@ Gia tri 16n nhat cia P 1a 1. P khong c6 gia tri 16n nhat.
(C) Gi4 tri nh nhat clia P la —3. (D) P khong c6 gid tri nho nhat.
Lai giai.

bat x = sint; y = cost. Khi d6 ta dugc

B 22 + 6zy B sin’t + 6sint - cost ~ 6s8in2¢ —cos2t+ 1
 14+2zy+2y2 14 2sint-cost+ 2cos?t  2sin2t 4+ 2cos2t +4°

(1) tuong duong (2P — 6)sin2t + (2P + 1) cos2t = 1 — 4P (2). Phuong trinh (2) c¢6 nghiém khi

(2P—6)2+(2P+1)2>(1—4P)2<:>2P2—|—3P—9<0<:>—3<P<;
Vay gia tri nhé nhat ctia P 1a —3 khi
4yt =1
22 4 6zy = —3 — 62y — 6°
x2+y2=
= 2 2
r°+ 122y + 6y +3=0
x2+y2:1
= 2 2
4o 4+ 122y +9y* =0
22 42 =
~ 4 9
(2z + 3y)” =
1:2—1-3/2:
And 3
T =7
~ —6v13 413
N 13 7 13
_6v13 —4V/13
BT I
Chon dap én@ O

Cau 52. Cho ham s6 f(z) = (1 — m?) 23+ 32% + (4 — m) 2+ 2 v6i m 1a tham s6. C6 bao nhieu
s6 nguyen m € [—2018;2018] sao cho f(x) > 0 v6i moi gia tri z € [2;4]?

(A) 2020. (B) 4037. (©) 2019. (D) 2021.

Lai giai.
Tit gia thiét ta c6 (x4 1) + (z + 1) = (mx)* + ma Vo € [2;4].
Vi g(t) = t* 4+ ¢ 1a ham dong bién nén tir d6 ta suy ra

1
r+1>2mr e m< minx+ = min h(x)
ze2;4] 4 z€[2;4]
. 1 - 5
. Ta c6 W(z) = = Vr € [2;4]. Vay mlél[g}l} h(z) = h(4) = T

5)
T d6 suy ra m < 7 Ma m nguyén nén m € {—2018; —2017;...;0;1}.

Vay c6 tat ca 2020 gia tri nguyén ctia m théa man.
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Chon dap an @ O

Cau 53. Cho ham s6 f(z) lien tuc trén R va théa man f (z3) — 2t f(x) = 27 — 2° v6i Vo # 0.
Biét f(1) = 2, goi M va m lan lugt 1a gid tri 16n nhat va gia tri nhd nhat clia ham s6

y=1rf (B — 262 — 922 ) Khi d6 3M + 8m bing
(A)17. ®) 21. ©) 12 D) 28.

L&i giai.

£ 2
Xét ham so h(a:):——Q\/Gx—Qa:Q tren( 5}
Vi tre O'2t 50 < 6z — 92% < L )<5
itren | 051 taco 0 <6 —9z n2\ 5

Mit khac tur f (23) — 2t f(z) =27 — 2% & %ﬁg)
Dat g(t) = % +t, nén t (1) & g (23) = g(z),Vz # 0 va g(1) = 3.

Suy ra g(z) = g(Vr) = g(r) = g( ¥/7).

Cho n — +oo ta duge g(z) = g(1) = 3. Suy ra f(z) = —23 + 322

15

”E:O%‘{?ﬂ

Ta c6 f'(z) = =322 + 322 = f'(2) =0 & | s
—9e |22,

z 6[2,2]

1 5 ) 25

. . 5
Do do gia tri 16n nhat va nho nhat M =4,m = 3 = 3M +8m =15+5=1T7.
Chon dap an @ O

Cau 54. Xét hai s6 thuc thay doi z, y thoa man z3(z — 2)3 + 22 + ¢ + y? = 2z. Gia tri 16n
nhét ctia biéu thitc P =3z — 4y + 1 13

(A) 3+ 2. ® 2 +5v2. (©)o. D) 7v2 - 1.

Loi giai.
Ta co

Pla—2P+ 2+ P =20 (PP + P = (—a? +22)° + (2 +22). (1)

Xét ham s6 f(t) =t +1¢, ta c6 f'(t) = 3t* +1 > 0,Vt € R nén ham s6 dong bién tren R.
Tu (1) taco f(y?) = f(—2* +22) & y> = —2? +2z. (2)
T (2) tasuyra —22 +22 >0 0< v < 2.

o Néuy=+v—a22+2z
dr — 4

=P=3r—4vV—-224+2r+1=P =3 —nu--—=P =0=3V—02+20=4—4x
V=2 + 2z

r <1 2
= ) ===
2527 —50x +16 =0 by
2
Ta suy ra P(0) =1,P(2) =7,P (g) =—1.
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e Néuy=—v—22+2z

—4 4
= P=3r+4V—-224+2x+1= P =3+ v

/ _2 _ _
—\/mip =0=3vV—2*+2xr=4r—4

r>1 8
= ) ==
202" — 50z 4+ 16 =10 5

8
Ta suy ra P(0) =1,P(2)=7,P (3) =09.
s 40 o . . 8 . 4
Vay gia tri I6n nhat ctia P bang 9 khi z = = vay = —%
Chon dap an @ O

Cau 55. Cho ham s6 y = (2® — 3z 4+ m)”, tdng tat ca cac gia tri ctia tham sb m sao cho gia
tri nhé nhat ctia ham s6 trén doan [—1;1] bang 1 la

@) 4. ®) 1. © —4. (D)o.

L&i giai.

) =-1
Xét ham s6 f(x) =2 —3x+m. Tacod f'(x) =32 - 3; f'(z) =0 & v )
r=1.

Dé thay [mlaﬁf(:v) =f(-1)=24+mva [mllrll] flx)=f(1)=m—2.
Dé yeu cau bai toan xay ra, ta xét hai trudng hop

3 THl:m—2>0<:>m>2,khidé[min]y:m—2:1<:>m:3(nhan)
—1;1

o TH2:2+m<0<:>m<—2,khid(’)[min]y:—2—m:1<:>m:—3 (nhan)
—1;1

Vay tong cac gia tri clia tham s6 m 1a 0.
Chon dap an (D) 0

Cau 56. Goi S 1a tap hop cac gia tri nguyén ctia tham s6 m thudc [0;2019] dé bat phuong
trinh 22 — m + /(1 — 22)3 < 0 dtang v6i moi z € [—1;1]. S6 phan tit clia tap S béng

(A)2019. B 1. ©) 2. (D) 2020.

L&i giai.

Taco x> —m+ /(1 —22)3 <0 & 22+ /(1 —22)> < m.

Xét ham s6 f(z) = 22 4+ /(1 — 2?)3 tren [—1;1].

z=0
Véi moi = thuoce [—1; 1], ta ¢6: f'(z) = (2 — 3\/(1 — 22)); f'(x) =0 & V5
r=t+-—.
) 23
Vif(£1) =1, f(0) =1, f <i%> = 57 nen max f(x) =1
Do d6, 22+ /(1 — 22  <m & m > H[lall]f(x)(:)m> L.
ze[—1;
Vay ¢6 2019 gia tri nguyen ctia m thuoc [0;2019] théa yéu cau bai toan.
Chon dap an @ O

‘ Cau 57.
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Mot cai ho rong c6 hinh chit nhat. Tai mot géc nhoé ctia ho ngusi B D
ta dong mot cai coc & vi tri K cach b AB la 1 m va cach ba AC
13 8 m, rdi ding mot cay sao ngan mot goc nhd clia hd dé tha
beo (nhu hinh vé&).Tinh chidu dai ngan nhat cta cay sio dé cay .
sao cham vao 2 bo AB, AC va cay coc K (bd qua dudng kinh AN
clia 8ao). .

@) %7_1. 9v2. (C) 5v5. D) %@.

Loi gidi.
biat PE =z, FQ =y, (z,y > 0). B D
Co

PE EK _ =z 1 8 K

= = = = = 8=y=—.
PA_AQ w+s 11y tTmETES=yso ETr

Co

2
1 4
PQZZPAQJrAQQ:(:c+8)2+(1+y)2:(x+8)2+<1+§) _ +16x+65+—6+6—

) 16 64
Xét ham s6 f(x) = 22 +16:1:—|—65+—+—V(31x>0

16 128 2 16 —16 —128
f()—2m+16——2— . z* + 162° ; z
T x x

flz)=0e 2" +82° - 81— 64=0<8(1"-8)+2(2* -8) =0 (2 —8)(r +8) =0 & 2 = 2.

Bang bién thién

" \ 125 /

Dua vio bang bién thién chiéu dai ng&n nhét clia cay sio 1a PQ = /125 = 5/5.
Chon dap an @ O

Cau 58. C6 bao nhiéu gia tri nguyén ctia tham s6 m thudc khoang (—2019;2019) dé ham s6

y = sin® x — 3cos’ x — msinx — 1 dong bién trén doan [O; g} .

(A) 2020. (B) 2019. (C) 2028. (D) 2018.

L&i giai.
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Dat sine =t=1te[0;1] doz € [O;g].
Xét ham s6 f(t) =13+ 3t2 —mt — 4 c6 f'(t) = 3t* + 6t — m.

Dé ham s6 f(t) dong bién tren [0; 1] thi

f'(t) =0, Vt € [0;1]
& 3t +6t—m>0,Vte0;1]
& 3P+ 6t =m, Vt € [0;1].

Xét ham 86 g(t) = 3t? + 6t; ¢'(t) =6t +6. Cho ¢'(t) = 0=t = —1.
Ta c¢6 g(0) =0, g(1) =9 = [mllrll]g(t) = 0.

Do d6 m < 0 thi ham s6 f(¢) dong bién trén [0; 1] khi d6 ham s6 y = sin® 2 — 3cos?z — msinx — 1
dong bién trén [O; g} .

Vay ¢6 2019 gia tri ctia m théa man yéu cau deé bai.

Chon dap an O

Cau 59. Goi S la tap hgp tat ca cac gia tri ctia tham sé m dé bat phuong trinh

m?(zt — 23) — m(2® — 2%) — x4+ e® 1 > 0 ding véi moi x € R. S6 tap con ciia S 1a

@1 ®2 ©)4 D s.

Lai giai.

Xét ham s6 f(z) = m?(z* — 2%) — m(2® — 2?) — z + e*~! trén R.

Ta 6 f'(z) = m?(42® — 32?) — m(32* — 2x) — 1 + e*! lien tuc trén R.

Do f(1) = 0 nén tu gia thiét ta ¢6 f(z) > f(1), Vz € R = m]Rjnf(x) = f(1).

m=1

:>f’(1):0=>m2—m:O:>[
m = 0.

e V6im=0taco f(z)=e""'—az= fl(z)=e"'—1.Cho f/(z) =0 z=1.
Béng bién thién cta f(z):

T —00 1 +00
f(x) — 0 +
o T

Truong hop m = 0, yéu cau bai toan dude thod man.

e Véim=1taco f(a)=a*—a®—ad+a?+e" ' —ax=(r—-1) 2"+ —2>0,Vz €R.
Truong hop m = 1, yéu cau bai toan ciing dude thod man.

Vay tap cac gia tri cia m 13 S = {0;1}. S6 tap con ciia S 1a 22 = 4.
Chon dap an @ O

Cau 60. Trong tat ca cac hinh thang can c6 canh bén bang 2 va canh day nhoé bang 4, tinh
chu vi P ctia hinh thang c6 dién tich 16n nhat.

AP=10+2v3. (B P=12 (© P=5+V3 (D) P=38.

L& giai.
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Giad sit ABCD 1a hinh thang can théa man yéu cau B 4 C
dé bai nhu hinh treén.

bat AD =2z =2 <z <4
Goi H, K lan lugt 13 hinh chiéu ctia B, C lén day lén 9 9
AD, dé thay NAABH = ADCK

= AH =DK =2 —2 i B
= BH = \/4 — (z — 2)* = 4z — 2. A H 2z K D
Dién tich hinh thang ABC la

)
S:(2$+4) dr — = = (x4 2)Vdx — 22. Dat f(z) = (z+2)Vdx — 22 v6i 2 < z < 4.

2
4—22) -2+ (z+2)2-2) —22*+4x+4
Ta cé f'(x) = Vdx — 22 + (x + 2 ( = = )
J'(@) ( )2\/4x—x2 Vax — 22 Vax — 22

r=1+3
Sr=1+3 (vi2 <z <4nenloair=1-+3).
r=1-v3

flz)=0& 21 +42+4=0¢& [

Bang bién thién

x 2 1++3 4

f'(r) + 0 -

o (3+V3v2V3)
8/ T 0

Vay dién tich hinh thang 16n nhat khi S = (3 + v/3v/2v/3).

Déu “=" xdy ra khi va chi khi # = 14+/3 khi d6 chu vi ctia hinh thang 13 P = 2(14++/3) +2+4+2 =
10 4 2v/3.

Chon dap an @ O

Cau 61. Cho ham s6 f(t) = t?¥ + /1 +t — /1 — t. Cho hai s6 thuyc z, y thay doi thuoc nita
dry + 1
khoa 0; 1] va thao a
oang (0;1] va oamanf( P
tham s6 m dé gia tri 16n nhat cta biéu thic P = |2 (22 + y?) — 5(z + y) + m? — 2m| dat gid
tri nhé nhat. Tich cac phan t1t clia S bang

38 76 160 17
_3. _3. T. _I.

) + f(—y—1) = 0. Goi S 1a tap tat ca cic gia tri cia

Lai giai.
Ham s6 f(t) ¢ tap xac dinh R va

f(=t)= ()" 4+ V1 -t - V1 +t=— <t2‘”9+ Vitt—+1 —t) = —f(t), Vt €R.

Do d6 f(t) 1a ham s6 1& tren R.
1

1
Lai c6 f'(t) = 2019¢2°18 4 + > 0, Vt # 41 nén ham s6 f(t) dong bién trén R.
20 T f(t) dong

Theo bai ra

ory +1 B Sry + 1Y
() - =0e s (25 — s

ory + 1
r+1

=y+1&x+y=4ry.
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Do z,y € (0;1] nén { . Suy ra
P = |2(x +y)® —dzy — 5(z +y) + m? — 2m| = ‘32(my)2 — 24xy +m?* — 2m)|.

11 )
Dat oy =u, u € lz, 5} . T két qua trén ta co

3)° 9 3\ 11
P:\g(u):2<4u—§> +m2—2m——:2(4u—§> —l—(m—l)Z—?
11 1 3 1 11
Mit kha Sole s <du—-S <= S 12— = < g(u) < (m—1)% =5 né :
at acuEL,Q}@ 5 U= g 2:>(m ) 5 g(u) < (m—1)* — 5 nén ta c6
11 11
maXP:‘(m—l)Z—? neu (m—1)2—? > |(m—1)* — 5|

max P = |(m — 1) — 5| néu (m—1)2—%‘ < |(m—1)*-5].

. 2—4/21 2+ 21 11
oNéu—<m<+—thi(m—1)2——<Onén
2 2 2
11 11 21 1 1 2+ 421
. 2 — /21 2++/21
oNéum<Thoacm>+Tthi(m—1)2—5>Onén
2 Lo,
max P = (m — 1) —5>Zkhong c6 gia tri nho nhat .
2++21 17
Vay cac gia tri m tim dudc la m = ——— va tich cac gia tri do la T
Chc_)ndépén@ O

. 1 1
Cau 62. C6 bao nhiéu gia tri nguyén ctia m de phuong trinh ————=+{/m + —cos2z =3
1+sin’x 2

¢6 nghiem thuc?
@) 6. ® 7. ©) 4. (D)s.
Lai giai.

1 1
e Dit u = V1 +sin’z vav = §/m+§cos2x: \3/m—|—§—sin2xv(jiu€ [1;@.

u? + vi== +m 1 3 3
e Ta c6 1 2 nénu2+(3——) —g=m (1).
—+v=3 Y
u
Phuong trinh da cho ¢6 nghiém < phuong trinh trinh (1) ¢6 nghiém thuoc [1; \/ﬂ

e Dat f(u) =u?+ (3 - l)3 _3 tren [1;v/2]
' B u 2 ’ '

1\* 1
Tacéf’(u):2u+3<3——) - — >0 véi moi u € [1;V2].

U u?
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15 128 — 554/2
Do d6 min f(u)=— va max f(u :—\/_.
ue[l;ﬁ] 2 ue[l;\/i] 4
15 128 — 55v/2
Suy ra phuong trinh (1) ¢6 nghiém trén [1; \/ﬂ & 5 <m < T\/_
e Vay c¢6 5 gia tri nguyen ctia m dé phuong trinh da cho c¢6 nghiem.
Chon dap an @ O

Cau 63. Cho ham s6 y = f(x) = 2° — 3z + 1. C6 bao nhiéu gia tri nguyén ctia m dé phuong
3
trinh f(sinx + 1) = m c¢6 ding 5 nghiém phan biét thuoc |:—7T; g} ?

@2 ®) . ©1. D 0.

L&i gidi.
Xét ham s g(x) = f(sinz + 1) = (sinz + 1)? = 3(sinz + 1) + 1 = sin® z + 3sin®*z — 1.
Ta ¢6 ¢'(x) = 3sin? x cos ¥ + 6sinx cos ¥ = 3sin x cos x(sinz + 2).

3m ™ m 3w
Véize |—m—|thhgd(x) =02 {—m——;0; —;m; — .
ix {7?2} 14 (z) x {7? 5 27T2}
Ta c6 bang bién thién ctia ham s6 g(x) nhu sau
™ ™ 3T
€ -7 *5 0 5 s ?
g'(x) 0 + 0 - 0 + 0 - 0 + 0
3 1

w | SN NS

. 3
Dua vao bang bién thién, phuong trinh f(sinz+1) = m ¢6 ding 5 nghiém phan biét thudc |:—7T; ?ﬂ}

khi —1 <m < 1, ma m € Z nén m = 0.
Ch(_)hdépéﬂ@ O

Cau 64. Cho céc so thuc duong a, b théa man 2 - (a® +b?) + ab = (a +b) - (ab+2). Gia tri nho
2

h/’\ 2 - 2 h/ P_ a3 b3 a2 b S
nhat cua biéu thic P =4 - b_3+$ -9 b_2+¥ bang

23 21 23
Z. _10. _Z. _Z.

Loi giai.
Vé6i a, b > 0 ta co

2. (a®>+0*)4+ab=(a+0)-(ab+2)
s 2. (%+§)—|—1—(a+b)- (1+%>

b 1 1
e 2 (242 ) s1=atb42- (24 2).
b «a a b

11 11 b
Theo BDT Cosi, tacoa+b+2- (~+- ) =2 Jlatb)-2-(-+-)=2- /2. (L+2+2).
a b a b b a
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Khido taduge2- (2+2) 4132 J2. (24l 40) 221052
b «a b a b a 2

. a> b a’> b 3 9 " a b_ 5
5

Xétf(t):4-t3—9~t2—12-t+18v61t>5.

. 5
Ta thay f'(t)=6-(2t+1)-(t—2) >0, Vt>§'

P 5 23

Vay gia tri nho nhat cﬁasz(E) =7
Chqndépén@ O

Cau 65. Mot ngudi the go lam mot cai thiing dung nude dang hinh hop chit nhat c6 nap bang
ton. Biét ring duong chéo hinh hop bang 6 dm va chi duge sit dung vita di 36 dm? ton. Véi
yéu cau nhu trén, ngudi thg lam dude cai thimng c6 thé tich 16n nhat 1a V dm?®. Gia tri ctia V
gan gia tri nao nhat trong cac gia tri sau?

(A) 11,3. 11, 33. (C)11,31. (D) 11,32.

Loi giai.

Goi cac kich thuée ctia thung dung nuée la a,b,c. Giast 0 <a < b<c.

Do dudng chéo ciia thiing bang 6 dm nén a? + b + ¢ = 62 = 36.

Ta c6 36 =a? +b> + % > 3a® & a® < 12. Suyra0<a<2\/§.

Dién tich toan phan ctia thung la Sy, = 2(ab + be + ca) = 36 < ab + be + ca = 18.
Tacéa+b+c=+/a2+ b2+ c2+2(ab+ bc+ ca) = 6/2.

Theé tich ctia thing dung nudc 1a

V = abc = a(18 — ab — ac) = 18a — a*(b + ¢) = 18a — a* <6\/§—a> = a® — 6v/2a* + 18a.

Xét ham s6 f(a) = a® — 6v/2a2 + 18a vdi 0 < a < 2v/3.
Ta c6 f'(a) = 3a> — 12v/2a + 18, f'(a) = 0= a = V2 (do 0 < a < 2V/3).
Bang bién thien

a 0 V2 2v/3

+ 0 — 0
f(a) /

Suy ra maic[ fla)=f (\/5) = 8v/2. Do d6 Viyax = 8v/2. Dang thitc xay ra khi
a€(0,2v/3)]

a:\/é CL:\/§ a:\/§
a+b+c=06v2 o b+c=5\/§© b—2
a’ +b* + % = 36 W4+ =34 W
a<b<c a<b<c €= '

Vay Vinax = 8v/2 ~ 11, 31 khi thing dung nudc ¢ cac kich thude 1a v2, /2, 4v/2.
Chon dap an @ O
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Cau 66. Cho z, y 1a cic s6 thyc thay doi nhung luon thod man (z + 2y)3 + 8xy > 2. Gia tri
Z 2 ]— N
nhé nhét ctia biéu thic P = 8y* + §(x4 — 2xy) bang

@ o. B) —4. —%. D) -2.

Loi gidi.
Ta c6 (z + 2y)® + 8xy > 2 va (z + 2y)* > 8zy suy ra

(T+29)° +(@+29)* 22 & (r+2y—1) ((x+2y)> +2(x+2y) +2) =0
& x+2y > 1.

1 1 1
Xét P=8y" + 52 = 2wy) = 8y' + S’ —ay > 4%y —ay > — 5.

. 1
Dang thic xay ra khi va chi khi xy = 3

1
r+2y=1 r==

Vay P dat gid tri nhé nhit bing — - ki 1 e 2

Chon dap an @ O

Cau 67. Cho cac sb thuyc z, y thay doi va théa didu kien 22 + 42 + 2y = 2 +y + 1 va
x+y # —1. Goi M, m lan lugt 1a gia tri 16n nhat va nhoé nhat cia biéu thiic P = Y

z+y+1
Tinh S = 6M + 5m.

@522—6. S:—?. (©) S=6. (D)S=-3.

Loi giai.
Ta c6 2% + y* > 2y suy ra

r+y+1 t+41
= (1)
3 3

Py try=r+y+l=3ry<r+y+1leay<

véit=x+y.
Mat khac ta co

Py try=r+y+l & (@+y)l-ay=v+y+1
e ay=(r+y) —(z+y) -1
s ay=t"—t—1 (2

t

_I_
—_

Két hop v6i (1) ta duge t2 —t — 1 <
vy  tP—t—1
r+y+1  t+1

V6it = x +y, két hop (2), ta co P =

2 —t—1 2
Dat g(t) = 1 ta di tim GTLN va GTNN cua ¢(t) v6i t € {—g; 2].
t* 42t t=0
)= ——"=¢dt)=0<
90 =G =90 t= -2

Tacé g (_g) —9(2)= 5. 9(0) = 1.
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1
VayM:gvém:—lsuyraS:6M+5m:—3.
Chqndépén@ O

Cau 68. Goi S la tap tat ca cac gia tri nguyén ctia m sao cho ton tai céc s6 thuc khong am z,
y thoa man dong thoi 23 + v = 1 + 2y va 22 + y? + 2y = m. Tim s6 phan ti cia S.

@) 5. B)3. (©) 4. D) 1.

L& giai.
3., .3 3
+yt =1+ +y)? —3eyle+y) =1+ay (1
Tacs % 7Y vy )@ y)2 vy(r +y) zy (1) )
Pyt ray=m T (@ +y)? -y =m )
) a®>—3ab—b—1=0 (3)
bat a =  +y va b = xy thi hé tré thanh ¢ (1)
a—b=m. (4)

L o L , Ja=z0,0=0
Hé (1) ¢6 nghiem x > 0, y > 0 khi va chi khi hé (/1) ¢6 nghiém a, b thoa 2 < 4 .
a =z
a® —
Vé6ia >0, tu (3) taco b= . Do dé
ia (3) ta co 31 D09
a3—1>0
b>0 = a>1
) e{datls g ) sl<a<2
a® > 4b 25y a’ —1 (a—2)(a"+a+2)<0
~ 7 3a+1
31 2a3 +a®+1
Tir (2) ta duge m =a? —b=a? — ——— = G
(2) ta duge m L B ar1 - ©
. 2 1
X6t ham s6 f(a)—%véiae[lﬂ] c6
12a® +9a% +2a — 3 _ 1243+ 2a + 6
"(a) = > >0 Va € [1;2].
J'(a) (Ba+1)2 (Ba+1)2 aell2]

Suy ra min f(a) = f(1) =1, max f(a) = f(2) = 3.
a€(1;2] a€(1;2]
Hé (1) c6 nghiém khi va chi khi phuong trinh (5) ¢6 nghiém a € [1;2], lic nay 1 < m < 3.
Vay S = {1,2;3}.
Chon déap an O

msinx +cosx + 1

Cau 69. Tim tat ca cac gia tri thuc clia tham s6 m dé ham s6 y = c6 gia
cosx + 2

tri nhé nhat Yy, sao cho Ymin < 1.

@m%(). B) m e [-1;1].
@mel—?;?]. @mGR.

Loi giai.
msinx + cosx + 1 . . . msinx +cosx +1 .
Yy = < msinze + (1 —y)cosz =2y — 1. Ham s6 y = ton tai
cosz + 2 cosx + 2
gia tri nhé nhat yy,, khi v chi khi
2 —+V1+3m? 2+ v1+ 3m?
m2—|—(1—y)2>(2y—1)2@3y2—2y—m2<0®%<y<#.Tfrday,ta
) 2 —V1+3m?2 e
co ymin:# < 1 v6i moi gia tri thuc m.
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Chon dap an @ O

Cau 70. Cho ham s6 f(z) = az®+cx+d (a # 0) c6 r(gin )f(:c) = f(2). Tim gi4 tri 16n nhat
ze(0;400

clia ham s6 trén doan [—3; 1]

@A) 8a —d. B) 24a + d. (©) d - 16a. (D)d + 16a.

Lai giai.
&

Taco f/(x) = 3a® +¢; f/@) =0 & 2> =~
a

e Néu —3£ < 0 thi f/(x) khong ddi dau véi moi x € (0; +00).
a
Khi d6 f(z) khong dat GTLN/GTNN trén (0; 400).

C

. Dovay—3i>o.Khidéa::i 5
a a

Dé min f(z) = f(2) thi —3£ = 2 va ldc nay ta c6 BBT:
V' 3a

2€(0;400)
z 0 2 +o0o
y' - 0 +
f2)
Ta co —3£ =2 < ¢ = —12a. Ham s0 tr6 thanh y = ax® — 12ax + d. Xét trén doan [—3; 1] ta ¢
a
T -3 —2 1
Yy’ + 0 -
16a +d
Chon dap an @ O

O<z+y<l1
r+y+2ry+m=1
duy nhat. Ménh dé nao sau day ding?

@mg(—%;o). B) m € (—-2;-1). @me(—— ——) @me(— 1)

L&i giai.

Cau 71. Biét m la gia tri dé he bat phuong trinh { c6 nghiém thic

x—l—y—l—m

20y +m > (1 — 2 —y)?

m > x? +y* — 20 — 2y + 22y + 1
m+1>(x—1)7°+(@y—1>~

t ¢
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Trong mit phang Ozy, xét duong tron tam I(1; 1), ban kinh R = v/m + 1. Y
Heé bat phuong trinh da cho c¢6 nghiém duy nhat
2 1 1
R=d(;A) & m—|—1:£<:>m:——. @ z
2 2
O 1
Ay
Az
Chon dap an @ O

Cau 72. Tap tat ca cac gia tri thuc ctia tham s6 m sao cho bat phuong trinh v/3 + 24+/6 — 27—
V18 + 3z — 22 < m? —m + 1 nghiém diung véi moi z € [—3; 6] 1a (—o0; a] U [b; +00), khi d6 két
qua cta a + b la

@ 1. ®B) 10. ©) 3. (D)1.

L&i gidi.
Xét ham s6 t = /3 + 2 + /6 —  trén [—3;6].

1 1 3
Ta c6 t' = - =0&V3+tr=Vb—r&0=_.
a co N AW V3t+tr=Vb-—reuw 5

Tinh duge t(—3) = 3,(6) = 3, (g) = 31/2. Tit d6 suy ra mién gia tri ciia t trén [—3; 6] 1a [3; 3v/2].
Lai ¢6 t2 = 9+ 2V/18 + 3z — 22 suy ra, 2v/18 + 3z — 22 = t* — 9. Véi cach dat ¢t nhu vay, bat phuong
trinh da cho nghiém ding véi moi x € [—3; 6] khi va chi khi, bat phuong trinh

—t* 4+ 2t +9 < 2m* — 2m + 2
nghiem ding véi moi ¢ € [3;3+/2]. Hay [gf/%<_t2 + 2t +9) < 2m? — 2m + 2.

Xét ham s6 g(t) = —t2+2t +9 trén [3;3v/2]. C6 ¢'(t) = —2t+2 =0t = 1 & [3;3,/2]. Tinh dugc,
g(3) = 6,9(3v2) = 6/2 — 9. Tir dé suy ra mz\i;g g(t) = 6. Tom lai yeu cau bai toan tuong duong vdéi
[3;3v/2]

-1

2 2 m
2m 2m+2>26<m m-—22>20« o
m

WV //\

Vaya+b=—14+2=1.
Ch(_)ndépén@ O

Cau 73. Choham sby =az® +cxr+d, a # 0 cb {nin oY= y(—2). Gia tri 16n nhat ctia ham
TE(—00;

s6 da cho trén doan [1;3] bang

(A) d + 8a. B) d + 2. (C)d - 16a. D) d - 11a.

L&i giai.

e Néua > 0thi lim y= —o0, do d6 ham s6 khong c6 gia tri nhé nhat; Mau thuan véi gia thiét

T—r—00

nén a < 0.

o Ta c6 oy = 3azx? + c.
Néu ¢ < 0 thi ham s6 nghich bién trén R nén ham s6 khong c6 gia tri nhé nhat, mau thuan
véi gid thiét nén ¢ > 0.

Choy =0 x=4=+ ¢

—a
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e Ta c6 bang bién thien

T —00 Y _ +00
3a 3a
Y - 0 + 0 -
+00 c
\ y _
Y c\ — 3a
a —00
e Dua vao bang bién thién ta c6 y [ — ~) = min y = y(—2) nén L C92e =12
3a (—00,0) 3a
e Khi do, ta ¢ Iﬁzg(y =y(2) =8a+2c+d=d— 16a.
Chon dap an (C) O

Cau 74. Mot con ca hoi boi ngude dong dé vuot mot khoang cach 1a 300 km. Van tbc ciia
dong nude 1a 6 km/h. Néu van toc boi clia ca khi nude ding yen 1a v km/h thi nang lugng
tieu hao clia c4 trong ¢ gio duge cho bdi cong thitc E(v) = cv3t. Trong d6 ¢ 1a mot hang s, F
duge tinh bing jun. Tim van toc boi ctia ca khi nuée ditng yén dé nang lugng tieu hao la it
nhat.

(A) 6 km/h. 12 km/h. (C) 9 km/h. (D) 15 km/h.

L& gidi.
Van téc boi nguge dong 1a v — 6 km/h. Diéu kien v > 6. Thdi gian boi nguge dong dé vugt 300 km
300 3 3 — 92

la —" h. Suy ra E(v) =300 - c- UU—G' Ta c6 E'(v) :600-c-ﬁ. Cho E'(v) =0 < v =09.
Bang bién thién

v 6 9 +00

E'(v) - 0 +
+00 +00

Vay v = 9 km/h thoéa yéu cau bai toan.
Chon dap an @ O

1
dsinx + 3cosx + 1 -
Tim tat cd céc gia tri ctia m dé phuong trinh c¢6 nghiém thuoc (0; 5)

@mé(%;%). B) m e (—1;1). © me (1;3). @mé(l;%).

Cau 75. Cho phuong trinh 4sinx + 3cosz + = m v6i m 1a tham s6 thuyc.

Loi giai.
. ) 4 3 ) . 4 T
bat t =4sinx + 3cosx =5 gsmaz + gcosx = 5sin (z + ), véi o = arccosg va T € (O; 5) suy
4 7 4 .
ra r + a € | arccos R + arccos 5 ) va te(3;5).
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N 1
V6i dieu kién trén, phuong trinh tuong duong t + roE kil (1).

+1
1 < s ) X )
bat f(t) =t + T ham s6 f(t) ¢6 tap xac dinh 2 = R\ {—1}, dé thay ham s6 f(¢) dong bién
13 31

tren (3;5) nen f(3) < f(t) < f(5) & < f(t) < &
Yéu cau bai toan < m € (143 361)

Chon dap an @ O

Cau 76. Cho cac s6 thuc duong a,b thdéa man 2 (a® + b?) + ab = (a + b)(ab + 2). Gia tri nho
3

a b3 a2 b2
nhat ciia biéu thic P = 4 = + — -9 62 thuoc khoang nao sau day?

@) (—10;-9). (—6;—5). @ (=5; —4). (D) (~11; -9).

Loi giai.
Ta cb

2(a2+b2)+ab:(a+b)(ab+2)<:>2(%+é)+1_ <£+£> (\/_b+l>

a Vb Va Vab
N1 SR (1)
Vi Va
. va Vb , a b a b
bitt="—F%+—==2>t"'=—4+-4+2=> -+ —-=t—2. 2
& NN P T2t 2)
oo
T (1) va (2) =22 —2) +1>2V2t & 212 —2V/2t -3 >0 & 2
3v2
. S 3v2 9 5
Kéth(jpdiéukiént>2:>t>T\/_ét2>Z@%%——Z; (3)
. ) , , a=2b=
Dau dang thic cia (3) xéy ra <
a=1,0=2

. a b\’ a b a b\’
TacoP=4(-+-) —12(-+-)—-9(-+—-| +18.
b «a b «a b a
. 5
Xét ham s6 f(u) = 4u® — 9u? — 12u + 18, u € {§;+oo)

Ta c¢6 f'(u) = 12u* — 18u — 12, bang bién thien cia f(u).

2
T bang bién thién ta c6 min f(u) = f <§> = ——3.
[ +oo) 2 4

Chon déap an O

Cau 77. Luc 10 gio sang trén sa mac, mot nha dia chat dang & tai vi trf A, anh ta mudn dén
vi tri B (bang 6 t0) trudc 12 gio trua, véi AB = 70 km. Nhung trong sa mac thi xe chi c6
thé di chuyén véi van tbc 1a 30 km/h. Cach vi trf A 10 km ¢6 mot con dudng nhua chay song
song v6i dudng thing ndi tit A dén B. Trén duong nhia thi xe c¢6 thé di chuyén véi van toc 50
km/h. Tim thsi gian it nhat dé nha dia chat dén vi trf B.

(A) 1 gi 58 phiit. 1 gio 56 phit.  (C) 1gio 52 phat. (D) 1 givs 54 phit.
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L&i giai.

A

Goi cac gia thiét nhu trén hinh vé. Ta c6

AC = /22 1 100; DB = /22 1 100.

) AC + DB
Tit d6 téng thai gian di 1a P = % + %.
Stt dung bat dang thic khoang cach ta co

AC + BD = /22 + 100 + V22 + 100 > /(z + 2)? + (10 + 10)2 = /(70 — y)2 + 400.

70—y 1400 y .
— = 610 <y < 70.
20 —1—50 fly) v6i 0 <y <70

y— 170 1

Tudo P > VI

Ta co6 f'(y) = + .
) 304/(70 — y)2 + 400 50
f'(y) =0 < 50(70 — y) = 304/(70 — )2 + 400
& 25(70 — y)> = 9 ((70 — y)* + 400)
& (10-9)?*=22570—-y=15<y=>55
10v/53 31 29 )
Ta c6 f(0) = ;é_; f(70) = = f(55) = T Trong d6 f(55) 1a bé nhat nén
. 29 . " .
%%af(y) = f(55) = e = min P = 1 gid 56 pht.
Chon dap an O

Cau 78. C6 tat ca bao nhicu gia tri nguyén ctia tham s6 m (biét m > —2019) dé hé phuong
trinh sau c¢6 nghiém thuyc?

’+z—Yy=1-2m
21 — 2% - Yy — 22° + Yy = m.

(A) 2020. (B) 2018. (C) 2019. (D) 2021.

Loi giai.
Xét hé phuong trinh

{xz—i—x—\?’/@:l—Qm )

20 — 2* - Yy — 227 + 2y = m.
Dat t = Yy ta duge hé phuong trinh
4t r—t=1-2m
20% — 2% -t — 22% + xt = m.
N x4+ 2 —t=1-2m
(2* —2)(2z —t) = m.
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1
Dita=2>—z> 7 b= 2x —t. Ta dugc hé phuong trinh

(11)

ab =m.

{a+b:1—2m

Do vay a, b 1a nghiém ctia phuong trinh X2 — (1 —2m)X +m = 0. (%)
. 1
Hé (I) c¢6 nghiém khi va chi khi phuong trinh (%) ¢6 it nhat mot nghiem X > 7

(+) & X2+ X
* =
2X +1
) —? 1 222 —2x +1
Xét ham so g(x):x—mvéix>—— co ¢'(z) = x x;L
20 41 4 (22 +1)
L L3
Cho ¢'(z) =0 & 2 . Ta ¢6 bang bién thién
g'(z) 1l g
T T

) R 2—+/3
Nhu vay de thoa yéu cau bai toan khi va chi khi m < 2\/_. Mat khac do m € Z, m > —2019 nén
c6 tat ca 2020 gia tri thoa man dé bai.
Chon dap an @ O

Cau 79. Cho z,vy, 2 la céc s6 thuc théa man —1 —2v2 < 2 < =1 4+2v2,y > 0,z > 0 v&
1 1 1

r+y+2z = —1. Tim gia tri nhdé nhat cta biéu thitc P = + + .
/ B @ty @to? 8—(y+2)
9 4 3 8
Pmin:_~ Pmin:_- Pmin:_~ Pmin:_~
® Fun = L @Rw-i  ®hwm-’
Loi giai.
—1-2V2 <z < -142V2
Ta c6 >0,2>0 vl
a co , )
Y — 22 <x+1<0
r+y+z=-1
RS SRS SR DRNSCR
(x+y)? (r+2)?2 (+1)2 (y+1)27 (1-2)2
1
= P> +

1—2)? 8—(z+1)2
Dit t =z +1,t € (—2v/2;0).
8 1

:>f(t):(2—t)2+8—t2'
o —16 2%
Tacof(t)—(t_2)3+(t2_8)2_

Béang bién thién

0t =2
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T =22 -2 0
f'(x) - 0 +
P
4
_ 3, .
Vay P, = 1 taix = -3,y =2=1.

Chon dap an @

Cau 80. Goi S la tap hop tat ca céc gia tri thuc ctia tham s6 m sao cho gia tri 16n nhat cia
ham s6 y = |2 — 3z + m| trén doan [0;2] bang 3. Tap hop S ¢6 bao nhiéu phan ti?

(A)2. ®) 1. ©) 6.

L&i giai.

Xét ham s6 f(x) = 2® — 3x + m trén doan [0;2]. Khi d6 f/(z) =32> -3 =0<

Vay f(0) =m; f(1) =m —2; f(2) =m+2.
Do d6 max = max|f(z)| = {|m + 2[; |m[; |m — 2|}.

r=—1

r=1.

[0;2] (0;2]
(m >0
|m + 2| > |m — 2| m> -1
omaxy—|m+2|:> |m + 2| > |m| = =m=1
|m +2| =3 [
m= —95
\
(
m<0
im — 2| > |m + 2| m<1
e maxy = |m —2| =< |m—2| > |m| = =m=—1
(0;2] m=—1
m —2| =3 [
m=>5
\
m< —1
ml>mta |2
omaxy—|m|:> Im| > |m—2| = =m € .
G
m =
Vay tap hop S c6 hai phan titlam =1, m = —1
Chon dap an
Cau 81. Cho ham s6 y = f(x) ¢6 bang bién thién nhu sau
x 0 1 3
f'(z) + 0 -
9
8 5)

Tai ligu duoc suu tAm va BTEX
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Goi S la tap hgp céac s6 nguyén duong m dé bat phuong trinh f(z) > ma? (22 — 2) + 2m c6
nghiém thuoc doan [0;3]. S6 phan tit clia tap S 1a

@) o. B) Vo s6. (©)o. (D) 10.

Loi giai.
. S . f@)
Bat phuong trinh da cho tuong duong v6i ——————— > m.
xt — 222+ 2

T bang bién thién ta thay 5 < f(z) < 9 véi moi z € [0; 3].

. x=0
Xét ham s6 g(x) = 2t — 22% + 2 véi x € [0;3] ta c6 ¢'(v) = 42° — 4z, ¢' () =0 & )

=1

, 9(3) = 65. Tt d6 suy ra 1 < g(x) < 65 véi moi x € [0;3].
)
€ [0;3]. T d6 ta c6 danh gia 6E < h(x) <9 véi moi z € [0; 3].

Ta lai ¢6 ¢(0 )—2,g( )=
Xét ham s6 h(z) = xi

5
Tt dé suy ra Jél[é%} h(z) = 6F khi z = 3; 52[%3:% h(z) =9 khi z = 1.

Vay bat phuong trinh da cho ¢6 nghiém thudce doan [0; 3] khi va chi khi m < 9.
Vi m nguyén duong nén c6 tat cd 9 gia tri thda dé bai.
Chon dap an (C) O

‘ —

~—

9 9 9 1

Cau 82. Cho M = — :
a © x2+3z—x+1+y2+3x—y+1+22—|—3y—z—|—1 2min{z;y;z} — 3

Khang dinh dang véi moi z,y, z > 1 la

@3<M<#. —4<M<%.
1 190
<M< —. M < 3.
Lai giai.
7
Giésﬁ’x}y}z}l (1)
7 )
Xét f(t)=t>—t véit > " Ta c6 bang bién thién
7
t — z Y x +
n 00
/() +
+00
N
£ (1) S
f(2)
20—
16
) 22—z > 22—z
T bang bien thién, ta c6 § 5 (2)
yoyzz2 -z

Tai lidu duoc suu tm va BTEX (1) € Tu duy mé tric nghiém toén Iy
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P 43z—r+l=0-2+32+1>(2+1)?
T (1) va(2)taco ¥ +3z—y+1=9y*—y+3z+1>(2+1)° (3)
P43y —z2+1=22—2+3y+1>(z+1)>%
27 1
Tu (3), taco M < — :
(3), ta c6 z+12 2:+1) -5
27 1 1
Xét = — — 6lu > —.
ét g(u) 2 gu g ViU ( » |
o4 2 u— 3)(u* — 105u + 225
Ta c6 ¢'(u) = — 2= —9.
a.c6 g'(u) BT (2u — 5)? u3(2u — 5)?
105 — 45v/5 _u
U= ———< —
2 4
Ta thdy ¢'(u) =0< |u=3 . Ta ¢6 bang bién thién
,_ 105+455
N 2
L 5 105 +245\/5 oo
g (u) + 0 - 0 +
2 0
g9(u) | 190 / \ /
121
N .2 . 11
T bang bién thién, ta duge g(u) < 2, Yu > =
Vay M < 2, déng thiic x4y ra khi va chi khi 2 =y = 2z = 2.
Chon dap an @ O

Céu 83. Cho phuong trinh 5(5cosz +5+m) = [(cosz + 1)’ — m]5. C6 bao nhiéu gia tri
nguyén am ctia tham sé m dé phuong trinh trén c6 nghiem thuc?

@ o. B) 4. (©) 27. D) 22.

Loi gidi.
5(5cosz+5+m) = ((cosz + 1)° —m)5 & 5¢/5(cosx + 1) +m = (cosz +1)° —m.

u’ =50 +m

v° = 5u+m

= u® — v° = 5v — bu & u’ + bu = v° + Hu. (1)
Xét ham f(t) =5+ 5t = f/(t) = 5t* +5 > 0, Vt € R = ham s6 luon dong bién trén R.

Do d6 (1) & f(u) = f(v) & u=v. Khi do6

Datu:cosx—i-l,v:\5/5(cosx+l)+m:>{

cosz+1=/5(cosz+ 1) +m & (cosz +1)° —5(cosz + 1) = m. (2)

Xét ham g(a) = a® — 5a, v6i (0 < a=cosx + 1< 2). Taco ¢g'(a) =ba’ —5; ¢'(a) =0 & a = +1.
Cé6 g(—1) =4, g(0) =0, g(1) = -4, g(2) =22 = —4 < g(a) < 22.

Dé phuong trinh (2) c6 nghiem thi —4 < m <22. Vim € Z~ nén m € {—4;-3; -2; —1}.

Vay c6 4 gia tri nguyén am cta m.

Chon dap an O

Tai lidu duoc suu tm va BTEX (52) € Tu duy mé tric nghiém toén Iy
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Cau 84. Cho cac sb thuc z, y thay ddi théa man 22 +y? —zy = 1 va ham s6 f(t) = 2t —3t2+ 1.

Z Z 5 - 2 2
Goi M, m tuong tng la gia tri 16n nhat va nhé nhat cta Q = f (i—ﬂ) Tong M +m
rTy
bang
(A) —4-3v2. (B) —4 — 4v2. (©) —4-5v2. D) —4-2v2.
Loi giai.
Ta co

2
2 3
m2+y2—xy:1@<x—%> —I—(%) =1

Suy ra ton tai o € R dé

y 3 1
x—i—cosoz a:—cosa+—\/§81na {5x—y:5cosa—|—\/§sina
=
3 2 _ .
M:sina y = ——sina x—l—y—cosa—i—\/gsma.
2 V3

;o o —y + 2 B 5cosa+\/§sina+2
r+y+4 cosa + v3sina + 4

& (\/gt—\/§> sina + (t — 5) cosa = 2 — 4t.
Vi ton tai o € R nén
2
(\/ﬁt—\/§) T+ (=522 -4)Pe120-24<0e V2 <t < V2

Xét ham s6 f(t) = 2t3 — 3t + 1 trén doan [—\/5; \/5] Ta c6

fl(t)=6-6t=0t=0V t=1
JO) =1, f) =0, f(=V2) = =5 - 4v2, (V2) = —5+4V2,

= M= max f(t)=1, m= min f(t)=—-5—4V2.
[-v2iv2] [-v2v2]

Vay M +m = —4 — 4y/2.

Chon dap an O

Cau 85. Goi § = (a +bV/2; c}, a,b,c € Q la tap hop tat ca gia tri m dé phuong trinh z +
V9 — 22 =m+ xv9 — 22 c6 ding ba nghiém thuc phan biét. Tinh T'=a + b + c.

3 25 7 21

L&i gidi.
Xét ham s6 f(z) =z + V9 — 22 — xv/9 — 22 trén doan [—3; 3].

Tai lidu duoc suu tm va BTEX (53) € Tu duy mé tric nghiém toén Iy
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2

T e T _2372+\/9—x2—x—9

Taco fl(z)=1— —— = . Khi do
fo)=1- =0 Ny N
fllx)=0 & 22 4+V9—a2—2—-9=0
—22%4+2+9>0
9—2° = (—22" +x+9)?
—22%4+2+9>0
< 2 2
—2(x*—2x—4)(22°-9) =0
e S
o V2
1—v17
rT=——
2
Béang bién thién ham s6 f(z) nhu sau
1-V17 3
-3 -
’ 2 V2 ’
Yy’ + 0 - 0 +
5 3
! / \ 9 /
-3 T3 V2

Y

9 9
Vay phuong trinh da cho ¢6 ding 3 nghiém phan biét khi va chi khi —5 +3vV2<m<3,néna= —3

b:3,c:3suyraT:;

Chon dap an @ O

Cau 86. Xét cac sb thuc z,y théa man z +y — 1 = 20 — 4+ /y + 1. Goi M la gia tri l6n

) 4 N
nhat ciia bieu thitc P = 2% + 2xy + . Ménh dé nao sau day la ding?
y m v y g
(&) M > 20. B M < 10. ©1<M<15 (D)15< M <20.

L& giai.

s o T =2
bieu kién =z+y=>1.

y=>-—1

Ta co

x+y—1:\/2m—4+\/y+1

Mat khéc, ta c6 P = (z + y)2 +

bDat t = /r +y, dieu kien t € [1;2], ta c6 P < f(t) =t* + -
4(t° — 1)

Ta c6 f'(t) = 2

> 0Vt € [1;2]. Bang bién thien

Tai lidu duoc suu tim va BTEX € Tu duy mé tric nghiém toén Iy
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Suy ra P < f(2) & P < 18. Déng thiic xdy ra khi z = 4;y = 0. Vay M = 18.
Chon dap an @ O

Cau 87.
C6 hai muong nuée (A) va (B) thong nhau, bd ctia muong nude N
(A) vuong gbc véi muong nude (B), chiéu rong clia hai muong nudce

bang nhau va bang 8 mét (tham khéo hinh vé). Mot khic g6 M N
c6 bé day khong dang ké troi tit muong nude (A) sang muong nudce

(B) theo dong chédy. Do dai 16n nhét ctia khiic gd bang bao nhiéu dé
né c6 thé troi lot? (tinh gan ding dén chit s6 hang tram).
(A) 23,62 mét. 22, 63 mét. (C) 22,61 mét. @ 23,26 mét.

Loi giai.
Thanh g M N troi duge khi thanh gb cham diém O thi OM < ON. H N

Vay M N, khi OM = ON. Khi d6 tam giac HM N vudng can tai H va
MN = /162 + 162 = 16v/2 ~ 22, 63 mét.

Chon dap an O

60
4cosx +9siny

Cau 88. Cho z,y € (0; g) théa man 3tan?x + 2cot’y = 5 ( — 7>. Gia tri

ctia biéu thitc P = sin?y + cos* z bing

®; ® 2 - >
2 9 1296 216
Loi giai.
taco 4+6)2 16 36 4 4
_l’_
Uro” 6 _ 4 4 g
4dcosx +9siny ~4cosx  9siny cosx  siny
, 1 2
Dang thic (1) xa = . 2
ang thiic (1) xdy ra & cosr  3siny @)
Ta thay
60
3tan®z + 2cot’y =5 —7
AT A Looty (4cosx—|—9siny >
3 2 100
& 30=3-
cos2x+sin2y+ 4cosx + 9siny

3 2 44
2! +— +30<3-( + )

cos?x  sin‘y cosT  siny

Tai lidu duoc suu tim va BTEX (55) € Tu duy mé tric nghiém toén Iy
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1
cOST = 5
& | (théa man (2)).
siny = 2
97
ay P = — .
Vay P = 1506
Chon dap an @ O

Cau 89. C6 bao nhiéu gia tri nguyen ctia tham s6 m thuoc khoang (—1;7) dé phuong trinh
(m — 1)z + (m+2)y/z(z? + 1) = 2% + 1 ¢6 nghiém?
@ 5. ®) 7. (©)6. D) 1.

L&i giai.

e Diéu kién z > 0.

e Thay ring x = 0 khong 1a nghiém ctia phuong trinh, ta chia hai vé ctia phuong trinh cho z ta

co
241 211
m—1+(m—|—2)\/x+ _ :
x x
2
/ 1
e Dat t = Tt , ta c6 phuong trinh
x

(m—-—1+m+2t=1"=m=

2 —2t+1
t+1

241 [22 +1
vaix>o,tacéx2+1>2x<:>“’+ >2& T > 2.
i a

2 2 2
) [22+1 Co +1 . +1
Ham s6 y = T lien tuc trén (0; +00) va lim z = lim v = +400.
x

z—0+ x Z—+00 x
Do dé, tap gia tri cua t 1a [\/5, +oo).

2 —2t+1
2 +2t—3
Ta c6 f'(t) = +—2, f'(t) > 0 v6i moi t > /2.

(t+1)
Suy ra f(t) 1a ham dong bién trén [\/5, —|—oo).

Suy ra f(t) = f (V2) VE > V2 & f(t) = (V2—1)°.

e Phuong trinh da cho c¢6 nghiém khi va chi khi (%) ¢6 nghiém ¢ > V2

@m){\g&r;)f(t)@m} (\/5_1>3.

Suy ra c¢6 6 gia tri nguyén ctia m la 1,2, 3,4,5,6 thoa man.

Chon dap an (C) O

Tai lidu duoc suu tm va BTEX € Tu duy mé tric nghiém toén Iy
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Cau 90. S6 gia tri nguyen ctia m € (—2017;2017) dé ham s6 y = 2° — 3ma? + 2 dat gia tri
nho nhat trén [0; 3] bang 2 1a

(A) 4033. B) 1. (C) 2018. (D)2017.

L&i giai.

T
Tacéy’:3x2—6m$:>y’:0(:>3:n2—6m:13:0(:>[
T = 2m.

Ta c6 y(0) = 2; y(3) =29 — 12m va y(2m) = 2 — 4m?.

cl e s 29 —12m = 2 még
bé ham so dat gia tri nhé nhat bang 2 < 9 4 & m <0.
m<0
Mat khac, theo gia thiét m € (—2017;2017) va m € Z nén ta c6 m € {—2016;—2015;...;—1;0}.
Vay c6 2017 gia tri nguyén cia m thoéa man yéu cau bai toan.
Chon dép an (D) 0

Cau 91. Bac An du dinh xay dung mot bé chita nuéce sach cho gia dinh sit dung dang hinh
hop chit nhat c6 tong dién tich cdc mit bang 36 m? va do dai dudng chéo bing 6 m. Bé nudc
dé c6 thé chita duge tdi da V m®. Gia tri cia V' & trong khodng nao trong cac khoang dudi
day?

(A) (12;13). (11;12). (©) (9;10). (D) (10;11).

Loi gidi.

Goi cac kich thude ctia bé nude lan luct 1a a, b, ¢ (m), véi a, b, ¢ > 0.
2(ab+ be + ca) = 36 ab+ bc + ca = 18
Va2 + b2 +2=6 {a2+b2+02:36.

T dotaco (a+b+c)>=72=a+b+c=06V2

Ap dung BDT Cauchy-Schwarz ta c6

Theo bai ra ta co {

20+ ) = (b+¢)? & 2(36 —a?) > (6V2 —a)? & ala —4V2) <0 = a < 4V2.
Thé tich bé nudce la

V:abc:a(G—ab—ac):a[6—a(6\/§—a)] = a® — 6v/2a* + 18a.

Xét ham s6 f(a) = a® — 6v/2a + 18a v6i 0 < a < 4v/2.
a=v?2

a:3\/§.

Ta c6 f'(a) = 3a> — 12v/2a + 18, f'(a) =0 < [

Béang bién thién ctia ham s6 f(a) nhu sau

a 0 V2 3v/2 4+/2
f(a) + 0 — 0 +
8v/2 8v2
f(a)
O / \ 0 /

Vay max V = 8v/2, dau bing x4y ra ching han khi a = 4v/2, b = ¢ = V2.
Chon dap an O

Tai lidu duoc suu tim va BTEX (67) € Tu duy mé tric nghiém toén Iy
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1 2 . 2 2 49/
Cau 92. Cho z, y > 0 théa man —+ — = 1. Gia tri nho nhat ctia bieu thic P = + o
Yy 142y 1+zx
la
32 29 31
— — 6. —
5 @ 5 @ 5
Lai giai.
1 2 2v/2
1:_+_>i .-
Ta co y v v e
:1:+2y_1 T+ 2y = xy.
Ty
) (7 + 2y)? 2
Mat khac P > = Git= 2y = 8.
a ac Tty +2 t+2V1 T+ 2y
¢ t2+4t 32
Xét f(t) = = f(t) = > (0,Vt > 8 = mi t) = f(8) = —.
T 2y
32 ., ) . = r=41 . W an e .
Vay P > —, dang thitc xdy rakhi { 1 +2y 1+=x ,chon{ ta thay thoa dé bai.
5) o y=2
r+2y=ay=2_8
32
VayminPZE.
Chon dap 4an (A) O
Cau 93. Cho a, b, ¢ 1a cac s6 thuc duong va théa man diéu kién abe = 1. Biét rang biéu thiic
2b+ 3a 2¢+3b .
= + dat gia tri I6n nhat tai ag, by, cg. Tinh ag + by + co.
VI ab 50 e be 5 & o 0 P00 7707 e
@Z. 3. 1_36. m.
L3i giai.
2—+3 2-+3
Taco P = a2 + 62
b b \/(C) c
Z) —Z 45 -] —=4+5
\/(a) s b) b
) 2 3)?
Xét ham s6 y = f(x) = (2x—|— ) tréen 7 = (0;+00)
2 —x
21 .
gy —162 4220469 z = —3(loai)
acoy = —
=3
Ta c6 bang bién thieén
23
x 0 — +00
8
Yy’ + 0 -
140

/1_9\

/ / /140
Drra vao bang bién thién ta c6 P = —|— f 19

Tai liéu dugc suu tam va BTEX € Tu duy md tric nghiém toan ly
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b ¢ 23
140 —=-=— 8 23
Vay max P=2y/— << a b 8 La=—,b=1,c=—.
19 o 23 8
abc =1
= ap+b +c—ﬁ
0+ bo+co= o7
Chc_)ndépén@ O

Cau 94. C6 bao nhiéu gia tri nguyén ciia tham s6 m dé phuong trinh

</m+3\3/m+3(:osx = cos T

¢6 nghiém?

(A)5. ®) 6. ©) 3. D) 4.

L& gii.

Dit ¢ = cosz, (t € [—1;1]). Khi d6, phuong trinh dé bai trd thanh /m + 3¥/m + 3t = t. (1)
Dat u = /m + 3t thi phuong trinh (1) trd thanh /m +3u =t < 3 = m + 3u.

t* =m+3u

u® =m+ 3t.

Suyrat? —ud=3u—t) & (t—u) (P +tu+u?+3)=0&t=u (do t* +tu+u?+ 3 > 0Vu,t).
Khi d6 ta c¢6 3 = m + 3t & m = t3 — 3t. Xét ham s6 f(t) = t> — 3t tren [—1;1].

Ta c6 f'(t) = 3t* —3 < 0Vt € (—1;1) suy ra f(¢) nghich bién tren [—1;1].

Do do min ft)=rQ1)=-2 nax ft)=f(=1) =2

Phuong trinh da cho ¢6 nghiém < —2 < m < 2.
Vay c6 5 gia tri nguyén ctia m théa man yéu cau dé bai.
Chon dap an (A) O

Lai c6 u = /m + 3t < u® = m + 3t. Khi d6 ta c6 hé phuong trinh

Cau 95. Cho cac s6 thuc z,y, z khong am théa man 0 < (z 4+ y)* + (y + 2)> + (2 + 2)% <
Biét gia tri l6n nhat clia biéu thitc P = 4% +4¥ + 4 + In(z* +y* +2*) — =(z +y +2)* la
v6i a,b 1a cic s6 nguyén duong va % toi gidn. Tinh S = 2a + 3b.

A s =13. (B) 5 = 54. © s=11. D) S =42

L& giai.
Ta chiing minh bat dang thic phu sau: 4 < 3t + 1, V¢t € [0;1]. That vay, xét ham s6 f(t) =

3 £
4" — 3t —1, Vt € [0;1]. Ta c6 f'(t) = 4" -Ind -3, f'(t) = 0 & ¢t = log, (ﬂ) € (0;1). Bang bien
n

t 0 log, <%> 1
£(t) - 0 +
0 0
f(#) \ ; /
1)

Tai lidu duoc suu tim va BTEX € Tu duy mé tric nghiém toén Iy
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Suy ra 4" < 3t+ 1, Vt € [0;1]. Ta 6
O0<(@+y)?*+y+20°++2)?<2e0<2® +y*+ 22 +ay+yz+z2r < 1.
Suy ra z,y, 2 € [0;1]. Dau bang xay ra khi (z;y; 2) = (1;0;0) ho#c cac hoan vi Va
2(x2—|—y2—|—z2) <2(x2+y2+22)+2(xy—|—yz+zx)<2<:>x2+y2—|—z2<1.
Do 4" < 3t+1, Vt € [0;1] nén 4% +4Y + 4* <3 (x +y + z) + 3 Mat khac
x4+y4—|—z4<$2+y2+z2:>1n(x4+y4+z4) éln(:pQ—i—y?—l—zQ) <0

. Do dé 5 51
P<3(@+y+2)+3-J(@+y+2)' <

. 21
Dang thitc xay ra khi (z;y;2) = (1,0,0) hodc cic hodn vi. Suy ra Py. = T Vay S = 2a+ 3b = 54.

Chon dap an O

sin x

Cau 96. Gia tri 16n nhat ctia ham s6 f(z) = trén doan [%, g} la

® 52 ‘@2 DH

7r
L&i giai. |
rcosx — sinx
Ta c6 f'(z) = ————.
g T
Xét ham s6 g(x) = zcosz — sinx trén doan [8’ ﬂ

Ta c6 ¢'(x) = —zsinz < 0,V € [g g]

. 1
Suy ra g(x) nghich bién trén doan [%, g} =g(z) <y (%) = % —5< 0.
T d6 suy ra f'(x) < 0,Vz € [ W] Dén t6i max f(x)=f (E) = §
6’3 cef3d 6) " w
Chon dap an @ 0

Cau 97. Cho hai s6 thuc z, y thay doi thoa méan diéu kien 22 + y? = 2. Goi M, m lan lugt 13
gia tri 16n nhat va nhé nhat ctia biéu thitc P = 2(23 + y*) — 3zy. Tinh gié tri cia M + m.

@M+m_—6 B M+m=-
©M+m=—s. D M+m=1-42.

Loi giai.
Ta cb

P=2("+y") =3zy = 2(x+y)(a® +y* —y) -3y
= 2z +y)(2—zy) — 3zy.

Dat « +y = ¢, khi d6

(x +y)? 2
—-lsrzy=—-1
2 W=

Py =28y =
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Do
t2
(93+y)2>4xy<:>t2>4(5—1)<:>—2<t<2.

) t? t° 3
Xét ham so f(t) = P =2t (2— (E - 1)) -3 (5 — 1) = —t3—§t2+6t+3trén doan [—2;2]. Ta

t=1¢€[-2;2]

. Khi do
t=-2¢€[-2;2]

c6 fl(t)=-3t2-3t—6va f'(t) =0 -3t* -3t —-6=0&

13

f(=2)=-7 f(1) = o5 f(2)=1.

13

M= )= —vam= min f(t)=—T7.

Suy ra tg[l_a;;(ﬂf( ) 5 vam ter[n_12r;12]f( ) 7
13 1
Vay M =——7T=—=.
ay M+m= - 7

Chon dap an @ O

Cau 98. Cho z, y la cac s6 thuc duong thoéa man 2z + y < 1. Gia tri nhé nhat cia biéu thic

1 3
P = x_y + m thUOC khoéng nao?

@A) (10v2;11V3 - 3). (10;9v/2).
(©) (8v2;10v2). D) (7v/2; 10).

Loi giai.
Ap dung bat ding thic Cauchy ta c6 1> 2z +y > 2¢/22y = 2y <

Tu0<2r+y < lsuyra (2o +y)? <1< 42?2 +y? <1 - 4ay.
1 3 1 3

Khido P > — =

HAo a:y+1—4xy t+1—4t
) 1 1

Xét hz o f(t) = - 610 <t< -

ét ham so6 f(t) ; t 1 Vo A

co| —

véi t = xy.

Ta s f(t) = — o +

Bang bién thién

ol =

+o00

14

) P 1
Dua vao bang bién thién ta thay f(t) > 14, Vi € (0; g} .

2v =y

. , 1
Do d6 P > 14. Dang thiic xay ra &t = - &
8 20 +y=1

Chon dap an @ O
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Cau 99. Tap hop tat ca cac gia tri clia tham sb thiyc m dé phuong trinh

m<\/1+sinx+\/l—sinx+3>—l—2cos.7:—5:()

c6 dung hai nghiém thuyc phan biét thudc [—E' E} la ntta khoang (a; b]. Tinh 5a + 7b.

272
@A) 12 + 5v2. B) 6 — 5V2. (©) 18+ 5v2. (D) 18 - 5v2.
Loi gidi.
Dit t = /1 +sinz ++/1 —sinz (t > 0). Suy ra t> = 2+ 2cosx va t € [v/2;2] v6i moi € [—g,g}
—12+7

Thay vao phuong trinh ban dau ta duge m =

—1? — 6t — 7 e
T3 <0Vt e [v2;2]. Suy ra

= (1),

Ta c6 f'(t) =

F2) < ) < FVD) & S << 2202

Theo cach dit ta thiy véi mdi gia tri ciia t € [v/2;2] cho tuong tng hai gia tri ciia 2 € [—g; g},

ngoai trir truong hgp ¢ = 2 ta chi thu duge mot gia tri cua x € [—g; g]
_ 3 15—5V2 3 15 — 5v/2
Vay m € (E’T] Suyraa—g,b—#.
Do d6 5a +7b = — 5v/2.
Chon dép an (D) 0
A~ « X N S ax _l_ b P sz . Z, S N N sz . 2 £ N
Cau 100. Biét ham s0 y = — 1 c6 gia tri 16n nhat bang 4 va gia tri nhé nhat bang —1.
77
Tinh |a| + |b|.
®s ®r ©s op
Loi giai.
Tap xac dinh 2 = R.
Ta nhan thay a® + b # 0. (1)
. axr +b 9 9
Ta c6 y = 2+1<:>y:c +y=ar+bs yr®—axr+ (y—0b) =0. (2)
x

Nhan thay phuong trinh (2) ¢6 nghiém khi

b— Va2 + b2 b+ Va2 + b2

A:a2—4y(y—b)>O<:>—4y2+4by+a2>0<:>#<y< 5
b—+Va?+ b2
. hin =5 =1 {h=3
6 suy ra
Y b+ Va2 + b2 A a® = 16.
Ymax = — 75 =
2

Vay a| + [b] = 7.
Chqndépén O
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) 2 ) )
Cau 101. Cho ham sé f(z) = Wztm v6i m 1a tham s6 thue, m > 1. Goi S 1a tap hop tét

vae+1

ca cac gia tri nguyen duong ctia m dé ham s6 c6 gia tri 16n nhat trén doan [0; 4] nhd hon 3. S6
phan tit ctia tap S 1a

@A) o. B)1. ©) 2. (D) 3.

Lai giai.
Ham s6 xac dinh va lien tuc trén doan [0; 4].

1 1

o ﬁ(\/x—“)_(zﬁer)'Q—m
fla) = r+1
_ 2z +1) — (2y/z+m)x
2V + 1y/x(x + 1)
B 2 —2my/x
e+ 1z(z+1)
f/(x):O@)\/_:%(:)x:%.
V\lm>1nén%<1<4.
T 0 % 4
/(@) + 0 -

Khi do

1 —+m
maxf(:r;):f(w)<3<:>m—<3

[054] 1
V= 1
m
2 1 4 1
& —4+m<3—+le—+mP+4<9(— +1
m m2 m2 m2

5—3VvH 5+ 3V
& m4—5m2—5<0<:>T\/_<m2<+T\/_.
Ma m 1a sd nguyén duong 16n hon 1 nén m = 2.

Vay tap S chi ¢6 1 phan ti.

Chon dap an O

Cau 102. Cho bat phuong trinh vzt + 22 + m — V222 + 1 + 2% (22 — 1) > 1 — m. Tim tét ca
cac gia tri thuc ctia tham s6 m dé bat phuong trinh trén nghiem dang véi moi = > 1.
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@m)%. m>1. ©m>%. @m}l

L&i giai.
Ta co
Vat+224+m—V222+1+2* (2 — 1) >1—-m
e Vat+a24+m+ (2 +2°+m) > (207 +1) + V222 +
& f(v3x4+x2+m)/ ( 222 4 1) (%)
Trong d6 f(t) =3+, taco f/'(t) =3t*+1 > 0,Vt € R = f(t) dong x 1 +00
bién trén R. Yy +
Suyra()(:)\/m4+x2—l—m V22 +le ot —22+m—12>0. (1) o
Xét ham 86 g(x) = 2* — 22 +m — 1,2 € (1;400). /
Ta co Yy
x=0 m—1
J(z) =42° - 22,¢' () =0 & 1
T =t—.
V2

Béng bién thién ctia g(x) trén (1;+o00) nhu hinh beén.
T bang bién thién = (1) nghiém dang v6i moi z € (1;+0) &m—1>0&m > 1.
Vay gid tri can tim cta m la m € [1; +00).

Chon dép an (D) 0

Cau 103. Cho ham s6 f(x) c¢6 tap xac dinh 2 = R\ {—2} va ¢6 dao ham trén ting khodng
xac dinh. Biét ring ham s6 f(x) c6 bang bién thién nhu sau

r |—00 -5 -3 —2 +o0
() - 0 + 0 - -
+00 7 —4
o \ / \ s
6 6 || —o0

C6 tat ca bao nhiéu gia tri nguyén ctia tham s6 m, (m ¢ {0; —12}) dé bat phuong trinh sau c6

nghiem?
rirah<s (%),

@ 17. 16. (©) 15. (D) 14.

L& giai.
Ta c¢6 do6 thi ctia ham (€): y = f(z) va (¢"): y = | f(z)| nhu sau
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: Yy : Yy
\/\6.. \/\6..
3 ,,,,,,,,,,,,,,, 3,,,,,,,,”%
2l 0| 4 P
T T T _QT o) T
,,,,,,,,,,,,,,, AL |
A 3
(©):y=flz) (¢):y=If(z)]

Ta thay |f(z)| > 4,Vx € 9.
FUf@)]) > f(4)
FUf(E)]) < -4

24 24 . 24
Truong hgp 1. Xét — < —2. Ta c6 f <—> > 6. Ta thay f (—> >6>—-4> f(|f(x)]),Vz € 2.
m m m
24 m
C6 =<2 -12<m<0"S"me{-11,-10,...,-1}. (1)
m

24 .
Truong hgp 2. Xét — > —2. Ta thay
m

Vi f(z) dong bién trén (—2;+o00), do vay, khi | f(z)| > 4 thi ta c6 {

fﬂﬂ@D<f<%>cé@m@l

2
< [f(2)] £ — c6 nghiem
m

24
— >4
m

4
& 0<m<6
"SP me{l,2,...,5}.  (2)

Tu (1) va (2) ta thay c6 16 gia tri nguyén ctia m thod dé bai.
Chon dap an O

Cau 104. Cho phuong trinh cos® g — (sin2 g + m) \/sin2 g +m+ \/sin2 g + m — cos? g Hoi

c6 bao nhiéu gia tri nguyén ciia tham s6 m dé phuong trinh da cho c¢6 nghiem?

@) 4. (B) 3. © 1. D) 2.

Loi giai.
Ta co

cos® = = (sinzz—l—m) sin? = + m + 4 /sin? = + m — cos? =
2 2 2 2 2

& cos2x+<0082x)3 sin? L +m+ ( 4/sin? = + 3
— —) =4/sin“ = +m in“—+4+m
2 2 2 2

& f(c0s2§):f<1/sin2§+m)
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v6i f(t) =t + t* dong bién tren R. Khi dé ta suy ra

2l _ 2 ®
cos” 3 sin 2+m
4T 27
< M =Cos - —sin” —
2 2
& m=t'—(1-¢)
& m=t'+t* -1 (1)

véi t = cos? g Suy ra dé phuong trinh ban dau c6 nghiém thi phuong trinh (1) ciing c6 nghiem hay
min f(t) <m < max f(t), v6i f(t) =t + 12 — 1.

te[—1;1] te[—1;1]

Taco f'(t) =43 +2t =01 =0.

f(=1)=1,f(1)=1, f(0) = —1. Khi d6 min f(t) = —1va max f(t)=1.

te[—1;1] te[—1;1]
Vay dé phuong trinh ¢6 nghiém thi —1 < m < 1, vi m nguyén nén m € {—1;0;1}. Do vay c6 3 gia
tri nguyén ctia m thoéa bai toan.

Chon déap an O

Cau 105. C4 hdi Thai Binh Duong dén mila sinh san thuong boi ngude dong tit bién dén
thugng ngudn con song dé dé tring trén séi da roi chét. Mot con ca hoi boi nguge dong dé
vuot mot khodng cach 1a 200 km. Van toc dong nude 1a 8 km/h. Néu van toc boi clia ca khi
nude ding yén 1a v km/h thi nang lugng tiéu hao cua ca trong ¢ gio duge cho bdi cong thite
E(v) = cv?t (trong d6 ¢ 1a mot hang s6, F duge tinh bang jun). Tim van toc boi ciia ca khi
nuéc ding yen dé nang luong tieu hao la it nhat.

(A) 15 km/h. 6 km/h. (C) 12 km/h, (D) 9 km/h.

L&i giai.

Ta c6 thoi gian dé mot con ca hoi di hét quang duong 200km 1a t = 02208'
Khi d6 E(v) = 2006111)—38' Xét ham f(v) = ” —38’ v>8. Ta cb
f'(v) = 3”2<(1;__88))2_ D2t om0 e L _ b
Ta c6 bang bién thién nhu sau
v 8 12 +00
f'(v) — 0 +

+00
f(v) \ /

Dé nang lugng tiéu hao 1 it nhat thi ham f(v) dat gia tri nho nhat tai v = 12 hay van tdc 1 12km/h.
Chon dap an @ O
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Cau 106. Cho cac s6 thyc x,y théa man x? 4+ 2xy + 3y? = 4. Gia tri 16n nhat ctia biéu thic
y)? 1a

P=(x—
@maxP:4. maXP:8. @maxleG. @maxleQ.

Loi gidi.
— )2 2_9 2
Taes Lo @=y)f _ o"—2wy+y

4 22422y + 3y 2?4 2xy + 3y?
P
VGi y =0 thi 7 = 1 hay P = 4.

V6i y # 0 ta chia ti vi miu ciia (1) cho y2, va dat t = —. Khi d6 ta c6
y
P ?-2t+1

I Y
4 t2+2t+3

hay (4 — P)t* —2(4+ P)t +4 — 3P = 0 ¢6 nghiém t € R.

Khido A'=(44+P)*—(4—P)(4—-3P)20& —2P?*+32>0& -4 < P < 4

Vay max P = 4.

Ch(_)ndépén@ O

Cau 107. Cho biéu thitc P = 3z+/a — y2 — 3yv/a — 22 +4zy +4+/a® — ax? — ay?® + 22y? trong
do6 a la s6 thuc duong cho trude. Biét rang gia tri 16n nhat ctia P bang 2018. Khi d6, ménh dé
nao dudi day dang?

(A) a € (500;525). a = v/2018. (C)a € (400;500. (D) a € (340;400].

L&i giai.
P =3z\/a—1y2—3yva— 22 +day + 4y/(a — 22)(a — y?).
Ta co
‘x\/a—yQ—y\/a—ac2 <Va2ta—a2-va—y?+1y2=a,
va
W@ =)@ < 2a—* +a— 1) =22 — (& + 7)) < da — day,
2018
Suy ra P < ba =2018 = a = & - 403,6 € (400;500].
Chon dap an @ O

Cau 108. S6 cac gia tri nguyén ctia tham s6 m € [0;2018] dé phuong trinh (m — 1)v/x3 + 42 —
(2% + 2z) = mx + 4 ¢6 nghiem la

(A)2012. (B) 2010. (C) 2016. (D) 2014.

Loi giai.
Diéu kién xac dinh z > 0.
Ta co

(m—1DVad +dr — (2* +22) =mar +4 < (m— D/o(22 +4) — (22 +4) — (m +2)z = 0.

Data =z, b=+vz2+4 (a > 0,b>2b> a). Phuong trinh trd thanh

b* — (m — 1)ab+ (m + 2)a* = 0. (*)
o Véia=0=b=0 (voli).
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b\ b
oVéia#O,tacé(*)@(—) —(m—-1)-—4+m+2=0.
a a

b 4
Daitt=—-.Vit2=o+—-—>4=t>2 Taco
a s

2 4+t+2
t2—(m—1)t+m—|—2:0<:>t2+t—|—2:(t—l)m@%zm(vit}Q).
2+t+2 .
Xét f(t) = % trén mien [2; 400).

2 —2t—3 t=-1 .

t 2 3 +o00
f'(@) - 0 +

8 400

7

Dé phuong trinh c6 nghiem thi m > 7. Vi m € [0;2018] nén m € [7;2018] = c¢6 2012 gia tri
nguyén ctia m trong doan [0;2018] dé phuong trinh c6 nghigm.

Chon dap an @ O

Cau 109. Cho ham s6 y = f(z) lién tuc trén [1; 3] va c6 bang bién thién nhu hinh dudi.

a3 1 2 3
Yy’ + 0 =
-1
-5 -2
)

H6i phuong trinh f(z — 1) = 7 6r 112 c6 bao nhiéu nghiém trén [2;4]?
z2 — 6z

@ o. B)2. ©) 1. D) 3.

Loi giai.

5 5
Ditt=r—1or=t+1 t) = — = ——
wr=a v=ttlswn /)= -G wgrr T . Eodit7
V6i x € [2;4] thi t € [1;3], x6t g(t) = t* — 4t + 7 v6i t € [1;3].
Tacog(t)=2t—4,¢dt)=0&t=2.
Bang bién thien

t 1 2 3
qg'(t) - 0 +
3
9(t) / \
4 4
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. 5 5
T bang bién thién suy ra g(t) € [3;4] hay f(t) € [—g; _é_l]’ vt € [1;3].

Tit bang bién thien ctia. f(z) = f(t) = — 57— —

Chon déap an O

Z ? Z ]_
Cau 110. C6 bao nhieu gia tri nguyén duong ctia tham s6 k dé ham s6 y = gx?’ —(k=1)z% -
(k — 3)x + 8k* dong bién trén khoang (0;3)?

@) 3. ®) 1. (C) 0-khong. (D)2.

L& giai.
Tacoy =2 —2(k—1)x — (k- 3).
Dé ham s6 dong bién trén (0;3) thi

¢6 ding hai nghiém phan biét.

y' =0V € (0;3) (1)
(v = 0 tai hitu han diém thuoc (0;3)).
Khi d6
(1) < 2> —2(k— 1)z — (k—3) >0 Vz € (0;3)
22 +2x+3
— > kV 0;3). 2
20+ 1 v € (0:3) @)
2
2
Xét g(x) = %ﬁig trén (0;3).
2 20 —4
Ta c6 ¢'(z) = % va trén khoang (0;3), ¢/(x) = 0 khi x = 1.

Bang bién thien

x 0 1 3
g (z) — 0 +
; is
(z) 7
; \ 2 /

T (2) suy ra k < 2 vi k nguyén duong nén k € {1;2}.
Chon dap an @ O

Cau 111. Cho céc s6 thyc z,y théa man z +y = 2 (Vo — 3+ y/y + 3). Tim gia tri nho nhas
Py clia biéu thiic P = 4(z? + y?) + 15zy.

(A) Pyin = —63. Pain = —91. (C) Puin = —83. (D) Poin = —18.

L&i gidi.
Diéu kien 2 > 3,y > -3, tt dé tacé6 x +y > 0 va

(x4+3)y+3) =0 xy> -3(x+1y) - 9.

Truong hop z + y = 0, tir gid thiét suy ra = —y = 3 suy ra P = —63. (1)
Truong hop x + y > 0, tir gid thiét suy ra

(z+y)?=4(z+y) +8/(x—3)(y+3) =4(z+7)
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sr+y=4(dor+y>0).
Danh gia P ta dugc

P =4(2* +y*) + 150y = 4(x +9)* + Tay > 4(x +y)* — 21(z + y) — 63.

) N P ‘ 21
Do ham s6 f(t) = 4t>—21t—63 dong bién trén khodng (g, —|—oo> suyra P = f(zx+y) > f(4) = —83.
(2)
Tu (1) va (2) suy ra Pyin = —83 khiz =7,y = —3.
Chon dap an @ O

Cau 112. Cho ham s6 f(z) = 2% + a2?® + bz + c. Gi4 st do thi ctia ham s6 c¢6 2 diem cuyc
tri 1a A, B va duong thing AB di qua gbc toa do. Tim gia tri nhé nhat ctia biéu thic P =
abc 4 2ab + 18¢ + 12.

@) -2. (B) —24. (©) —36. D) —12.

Loi gidi.
o f'(x) = 32% + 2ax + b.
D6 thi ham s6 ¢6 2 cyc tri < phuong trinh f/(z) = 0 ¢6 2 nghiem phan biet
S A >04a®>—3b>0. 23— ) ,
) , T a —a a
e Ta co f(x) = f'(v) <§+§> —I—ijtc—g.
2(3b — a?) ab

Suy ra dudng thing AB: y = —g % +c— 5

Do AB di qua goc toa do nén ab = 9.

o P=abc+2ab+ 18c+ 12 =9¢* + 36c+ 12 > 9(c + 2)* — 24 > —24.
Déng thiic xay ra ching han tai c = —2;a = 3;b = —6.

Vay min P = —24.

Chon dap an O
Cau 113. .
Cho d0 thi ham s6 y = §x4 — 322 — 1 ¢6 ba diém cuc tri A, B, C Yy
nhu hinh vé. Biét M, N lan lugt thuoc AB, AC sao cho doan thing
MN chia tam giac ABC' thanh hai phan c6 dién tich bang nhau.
Tim gia tri nho nhat ctia doan MN. 0O z
V6 22 2v/5 2v/6
@3 5 O O M
B C
Lai giai.
9 x =0
co 203 _
Tacoy’—éx —6r=0¢« x_iZ\/_
3
2 2 4
Suy ra A(0; —1), B (—T\/_ —3) (L— —3) Dién tich tam giac ABC bang L—
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Mat khéac,
SAMN:%AM-AN-]\m:%AM~AN-Sin6O°:M
1
=—-4-£:>AM-AN :§_
2 3 3
y . 26
Trong tam giac AMN ta c6 MN = /AM? + AN2 —2AM - AN cos60° > VAM - AN = 3
) 2 2
Déng thiic xAy ra khi va chi khi AM = AN = % Vay min M N = %6
Chon dap én@ O

Cau 114. Cho ham sb f théa man f(cotz) = sin 2z + cos 2z, Vo € (0; 7). Gia tri 16n nhat cta
ham s6 g(x) = f(sin®z) - f(cos?x) trén R 13

19 B) - 6 1
500" 25° 125° 20°

Loi giai.
Diat u = cotz. Khi z € (0;7) thi v € R.
2 21 24ou—1
Ta c6 f(cotx) =sin2x + cos2x, Vo € (0;7) = f(u) = u2—1f—1 + 22+1 U ;—fl
Dat P = f(sin®x) - f(cos?z) vit = sin®z thi t € [0;1].
L 2+20—1) 1—1)24+20—t)—1 [tA—8) +8t(1—1t)+2
1o P=JHf(1=1) 241 1—t2+1 @+1)(1—62+1)
Ap dung BDT Bunhiacopxki ta ¢6 (12 +1) ((1 — ) + 1) > (t(1 —t) + 1)°.
[t(1— )] +8t(1 —t) —2

, Vu € R.

Suy ra P < 5
(t(1—1t)+1)
; L t+1—t\> 1 _ 22482 —2
. 24+ 82—-2 1
Xét ham so h(z):%trén doan {O; ﬂ
) 12 — 62 17 1 1
Ta co h,(Z>:m>0, Vz € [0,1:| nenP:h<2)<h(Z):2—5
. N 1
Daubéngxéyrakhivachikhiz:Zhayt:§haysinQJE:é(:)x:%—l—kg,kEZ
Chon dépén O

Cau 115. Tap hop tat ca cac gia tri thuc ctia tham s6 m dé phuong trinh
V2 —2++/1+x = +vm+ x — 22 c6 bon nghiem phan biét 1a khoang (a;b). Tinh S = a+b.

47 43 3

L&i gidi.
V6i dieu kien —1 < x < 2, phuong trinh da cho tuong duong véi:

34+2V24+r—22=mtar—2" 2+r—2Y)-2V2+r—22=5—m.
Dat t = v2+ 2z — 22, ta co

Tai lidu duoc suu tm va BTEX @) € Tu duy mé tric nghiém toén Iy
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T —1 % 2
t'(x) + 0 —
3
t(x) 2
0 T 0

Khi d6, phuong trinh da cho tré thanh t> — 2t =5 —m & f(t) =5 —m (x) véi f(t) = 1> — 2t.
Tu bang bién thién cla ¢ ta thidy phuong trinh da cho ¢6 4 nghiém phan biét khi va chi khi (x) ¢6

3
hai nghiém phan biét thudc {O; 5) )
Béng bién thién cia f(t):

t 0 1 g
f(@) - 0 +
0 E
f(t) \ / 4
1

. . 3
Tt bang bién thién ctia f(t) ta thay (%) c6 hai nghiém phan biét thudc [0; 5) khi va chi khi

3 23
—1<5—m<—1<:>z<m<6.

23 47
Vava=—; b=6=5 = —.
@ 4’ 4

Chon dap an @ O
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