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PHUONG PHAP

ONG PHAP HAM SO
Tinh chét 1: Néu ham s§ y = f (x) lién tuc va luon dong bién (hodc ludn nghich bién)

trén (a;b) thi phuong trinh f (x) =k c6 khong qua mot nghiém trén (a;b)

Tinh chét 2: Néu ham s6 y = f (x) lién tyc va ludn ddng bién (hodc ludn nghich bién);
hamsb y=g (x) lién tuc va ludn nghich bién (hodc luén ddng bién) trén (a; b) thi phuong
trinh: f(x) = g(x) c6 khong qua mot nghiém trén (a;b).

Tinh chat 3: Néu y :f(x) ddng bién hodc nghich bién trén (a;b) thi f(u)=f(v)
Su=v, Vu,ve(ab).

Tinh chit 4: Néu /™ (x)>0 Vxe(a;b) hodc f™(x)<0 Vxe(a;b) thi phuong trinh
f(x)=0 c6 nhiéu nhdt » nghiém x e (a;b).

Tinh chat5: Chohamsé y= f (x) c6 dao ham dén cip & lién tuc trén (a; b) . Néu phuong
trinh % (x)=0 c6 dang m nghiém thi phuong trinh f (k1) (x)=0 c6 nhiéu nhat 1a

m+1 nghiém.
Luu ¥ c6 thé thay (a;b) bang [a;b], (a;b], [a;b) .
PHUONG PHAP PANH GIA
Quy tac 1. Giai phuong trinh f(x) = g(x).
» Xac dinh x = x, 1a mot nghiém cta phuong trinh.

X > X,
» Chung minh v6i moi { * thi phuong trinh v6 nghiém.
X <X,

> Kétluan x = x, 1a nghiém duy nhat.
Quy tic 2. Giai phuong trinh f(x) = g(x).
f(x)<m,VxeD

»  Xét trén tap xac dinh D taco { < f(x)<m<g(x),VxeD.

g(x)=2m,VxeD
» Phuong trinh théa man khi f(x)=g(x)=m.

> Hodc danh gia truc tiép f(x) < g(x); f(x)=g(x). Tir d6 tim dau "="xayra.

Quy tic 3. Str dung tinh chit cia ham sé luong giac.
» Taco: sinxe[-L;1];cosx e[-1;1].

> Diéu kién dé ham so lugng gidc acosx+bsinx=c cé nghiém 1a a* +b*> > c>.

» Gia tri lugng giac cua goc (cung) ¢ lién quan dac biét.

Cau 1.

Tinh tong tat ca cic nghiém ctia phuong trinh sau:

3 +2"+4=3(x+2).

A. 1. B. 0. C. 2. D. 3.
Loi giai

Chon A;

Taco 3" +2"+4=3(x+2) <= 3" +2"-3x—-2=0

Xét ham s6 f(x)=3x +2°-3x—-2 trén R.
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Taco f'(x)=3"In3+2"In2-3
Khidé f"(x)=3"(In3)" +2(In2)’ >0,vx e R.
= f’(x)1a ham dong bién, liéntyc trén R = f "(x)=0 co nhiéu nhit mot nghiém trén R .
Suyra f (x) =0 c6 nhiéu nhit I3 hai nghiém.
Ma ta thay f(l) = f(O) =0= x=0;x =1 la hai nghiém cta phuong trinh.
Vay phuong trinh c6 tap nghiém S = {0; 1} . Do d6 tong cac nghiém 1a 1.
Cau 2. Goi S latap hgp moi nghiém cua phuong trinh

2¥ B2 _ g w2 _ g4 Q4 phﬁn t cua S la:

A. 3. B. 2. C. 1. D. 4.
Loi gii
Chon C
Taco 2x—4=(x"—x—2)—(x* =3x+2).
Phuong trinh da cho twong duong 2% > + x> —3x+2=2" "2+ x? —x—2 (1)
Xéthamso f(1)=2'+1,(VieR).
Taco f'(1)=2'In2+1>0,VieR.
Suyra f (t) 12 ham s6 dong bién trén tap R.
Do do, tur (l) tacd x> —3x+2=x"-x-2<x=2.
Cau 3. Cho phuong trinh 9* +9 = —6-3" cos(zx), sd nghiém thuc ciia phuong trinh 1a
A. 1 B. 2. C. 3. D. v6 nghiém.
Loi giai
Chgn A

Ta c6 phuong trinh 9" +9 =—-6-3" cos(7x) < 3" + 3% =—6cos(7x) (*)

Ma 3* +3%26; —6¢cos(rx)<6, VxeR.

9
Phuong trinh (*) c6 nghiém khi va chikhi 1> 37 © e x=1.
coszx =—1
Cau4. SO nghiém cta phuong trinh (EJ —(% =cos3x trén [0; 2021] 1a?
A. 1932. B. 1930. C. 1925. D. 1927.
Loi giai

Chon B

4cos’ x 3cosx
Phuong trinh da cho tuong duong voi: (5) - (lj =4cos’ x—3cosx

2
1 4cos’ x 1 3cosx
@(—j —4cos’x=| — —3cosx (1)
2 2

Z
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Cau 5.

Cau 6.

Xét f(t):(lj . taco f’(t)z[l) Int-1<0,vreR
2 2 2
Suy ra ham sb luén nghich bién trén R.
Tur (1): f(4cos3 x):f(3cosx)
@4cos3x:3cosx©4cos3x—3cosx=0<:>cos3x:0<:>3x=%+k7z,(keZ)

ox=" " (kez)
6 3

Theo bai ra ta c6: 0 < ’6[ +%”<2021@ ~5 <k <1929,41284.

Vi k € Z nén c¢6 1930 nghiém.

: 1 .
Tong céc nghiém cua phuong trinh st +x+1= —+9.3" +(x+4)(2~x) bang
B 5.5)6 +4x
A 37 B. 6. C.3. D. -3.
Loi gidi
Chon D
1 3(x+2)2
*Tacd: —+ +x+l=—s—+93" +(x+4)(2-x)
5x 27 5.5x +4x

53 xR =5 T 3 e 2 gy,
* Xéthamsd: f(¢)=5"-3" -1
* Co: f'(t)=-5"In5-3"In3-1<0 véi Vt e R.
¢ Suyra f (t) 12 ham s6 nghich bién trén R.
*Khidé f(x+8)=f (x2+4x+1)

2

Sx+8=x"+4x+1

-3+
e +3x-7=0 @x:%\/ﬁ
(hodc a.c =—7 <0 suy ra phwong trinh c¢6 2 nghiém phan biét trai dau).
* Téng 2 nghiém X +x,=——=-3.
a

Cho y=f (x) la ham sé chin xac dinh trén R, sao cho f (0)¢O va phuong trinh
4"—47 = f (x) c6 ding 10 nghiém thyc phan biét. S5 nghiém thyc ctia phuong trinh

4 447 = £ Gju la

A. 10 B.20. C.5. D. 15.
Loi giai

Chon B

T gia thiét f (O) #0 tasuyra x =0 khong phai 1a nghiém cua hai phuong trinh

4 -4~ =f(x) va 4" +47 :f2(§j+2
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Tacd 4" +47 = 2 (gju *)

<:>(2"—2‘“‘)2 =f2(§j<:>

T (2) 27" = 2" =f(—§j (3)

Xét phuong trinh (1) dat ¢ :g .Khidotaco: 447 =f(t) (4)

Theo gia thiét phwong trinh 4* —47" = f (x) c6 10 nghiém phan biét nén phuong trinh (4) c6 10
nghiém ¢. Suy ra phuong trinh (1) c6 10 nghiém x phan biét. Gid sir 10 nghiém do 1a x;; x,;...;x,,
Chung minh tuong tu ta c6 phuong trinh (3) ¢6 10 nghi€ém phan biét 1a —x;;—x,;...;—x,,
D@ thay s6 nghiém cua phuong trinh (*) bang tong s6 nghiém phuong trinh (1) va (3) (nghiém
tring nhau tinh 1 1dn) . Vay ta két luan phuong trinh (*) ¢6 20 nghiém .
Cau 7. Cho tham so thuca. Biét phuong trinh e —e ™™ =2cosax c6 5 nghiém
thuc phan biét. Hoi phuong trinh e* +e * =2cosax+4 cb bao nhiéu nghi€ém thuc phan biét?
A. 10 B.20. C.5. D. 15.
Loi gidi
Chon A

X X

2
Tacd e +e* :2cosax+4<:>(e2—e 2] =2(cosax+1)

e’ —¢ 2= 2c0s% (1)

<

X X

e?—¢ 2= —2cos% )

Gia st x, la nghiém cua phuong trinh " —e ™™ =2cosax (*), thi x, #0 va 2x, la nghiém cua
(1), —2x, la nghiém cua (2); hodc ngugc lai.

Phuong trinh (*) c6 5 nghi€ém nén hai phuong trinh (1), (2) c6 5 nghi€ém phéan bi¢t.

Vay phuong trinh e* +e* =2cosax+4 cd 10 nghiém phan biét.

Cau 8. Tinh tong tit ca cac nghiém cta phuong trinh e ( 7) =tanx thudc doan [0;507] ?

A 18537r‘ B. 24757z. C. 26717r. D. 21057r.
2 - 2 2 2
Loi gidi
Chon B

Didu kién: x¢%+k7z, keZ.

Phuong trinh esm(x_Zj = tan x

Z
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sin x —cos x

- e ln|sin x| —1n|cos x| {\/5 1n|cos x| —Ccosx = \/Eln|sin x| —sin x
=N 2 o .
tanx >0
tanx >0

+Khi cosx <0 va sinx <0, xét ham s6 f(t):\/iln|t|—t,tréntép [—1;0).

f'(t)z?—l suyra f'(¢)<0, Vte[-1;0).

Nén ham sé £ (t)=+21Inf|-¢ nghich bién trén [-1;0).

Ma phuong trinh \/Eln|cosx|—cosx = \/§1n|sinx|—sinx c6 dang f(cosx)= f(sinx).
Nén x/zln|cos X|—cosx = «/Eln|sin x|—sinx < cosx =sinx (1)

+Khi cosx >0 va sinx >0, xét ham s6 f(t) = \/§1n|t|—t, trén tap (0;1]
f’(t)z@—l suyra f'(1)>0, Vie(0;1].

Nén hamsé f(¢)= \/Eln|t| —t dong bién trén (0;1].

Ma phuong trinh \/§1n|cosx|—cosx = \/§1n|sinx|—sinx c6 dang f(cosx)= f(sinx).

Nén «/Eln|cosx|—cosx:x/zln|sinx|—sinx & cosx=sinx (2)

Tur (1) va (2) taco cosx=sinx < sin(x—%j=0 = x:%+k7z, keZ.

1 1
Do chi xét x €[0;507] nén 0£%+k7z£507z =3 —Zsks%.
Ma keZ =k e{0;1;2;3...;49} .
Vay phuong trinh da cho c6 cac nghiém %;%‘F 72';%-{- 27r;...;%+497z .

Y ST A qrA tA oAl A A A, & A T A
Day s0 trén la 50 so hang dau lién tiép ciia mdt cap so cong c6 s6 hang dau u, =— va cong sai
4

d = 7 nén téng cac nghiém trén 1a S, =%{2_%+(50_1)ﬂ} _ 24;571' '
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GIAI PHUONG TRINH MU BANG PHUONG PHAP HAM PAC TRUNG
(KHONG CHUA THAM SO)

PHUONG PHAP
Néu ham s6 y = f(x) don diéu trén K thivéimei u,veK tacé f(u)=f(v)u=v.
Néu ham s6 y = f(x) don diéu trén K thi trén K phuong trinh f(x)=0 c6 t6i da mot

nghiém.
Phuwong trinh 1 (u)= f(v).

> Budec 1: Bién d6i phuong trinh vé dang f (u)=f(v) v6i u,ve K , trong @6 y = f (1)

12 ham s6 don diéu trén K)
> Buéc 2: Khio satham sb y = f(¢) dé dwa ra tinh don diéu ciia ham s y = f(¢) trén

K.
> Buéce3: Kétludn f(u)=f(v)u=v.

Phwong trinh f(1)=0.
> Budc 1: Bién déi phwong trinh vé dang f(u)=0 v6i uc K, trong dé y=/(¢) 1a
ham s don diéu trén K)
> Buéc 2: Khio satham sb y = f(¢) dé dwa ra tinh don diéu ciia ham s y = f(¢) trén
K.
> Budc 3: Tim gia tri u, sao cho f(u,)=0.
> Budc 3: Két lugn phuong trinh f(1)=0< u=uy,

Cau 1.

Cau 2.

Tinh téng binh phuong tit ca cac nghiém ctia phuong trinh phuong trinh 57 =5y (x2 - 1)2

A. 1. B. 5. C.2. D. 0.
Loi giai
Chgn C
57 =5 4 (¥ —1)2 S5 et o2 =5 R o1 ().
Xéthamsd f(t)=5'+t,teR = f'(t)=5In5+1>0,VxeR.
= y = f(¢) 1a ham s6 dong bién trén R.
Tacod (*) <= f(x2—2):f(x4—x2—l) ox-2=x"-¥-lex'-2x+1=0x* =1
< x =+1. Vay tong binh phuong cac nghiém cia phuong trinh 1a 2.
S6 nghiém thuc ctia phuong trinh 3.2% +4.3" +5.4° =6.5" 1a
A. 1. B. 5. C.2. D.O.

Loi gidi
Chgn A

Taco 3.2"+4.3"+54" =6.5" @3(%) +4.(§j +5.(§j -6=0.

Xét ham s6 f@):&@j +4.Gj +5.Gj -6
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Cau 3.

Cau 4.

:>f'(x)=3.(gj .ln%+4.(§j .ln§+5.(ij .lni<O,VerRi
5 3 5 5 5 5

= ham s y = f'(x) nghich bién trén R .
= phuong trinh f(x)=0 c6 nhiéu nhat 1 nghiém trén R.

: . 8 22
Mt khac ta c6 ham s0 y = f(x) lién tyc trén R va f'(1) :§,f(2) == = f(1).f(2)<0.
Suy ra phuong trinh £ (x)=0 c6 nghiéu nhat mot nghiém trén khodng (1;2).
Vay phuong trinh da cho c¢6 dung 1 nghiém.
Trén doan [-2021;2022], phuong trinh 2020™"* = sin x++/2 —cos’ x ¢ bao nhiéu nghiém thyc?
A. 642 . B. 643. C. 1286. D. 1287.

Loi gidi

Chon D
Ta c6 2020°™ =sinx ++/2—cos’ x < 2020 =sin x ++/1+sin” x (1)

bat ¢ =sinx,t € [~1;1], khi d6 phuong trinh (1) tré thanh 2020" =7 ++1+7> .
Taco V1+22 > =|f| ==, Vie[-L1] = 141+ >0,V e[-L1].

Neén (2) & 1 =logyy (1 +V1+1) <:>10g2020(t+ 1+t2)—t:0(2)

Xét ham s6 f(t):logmo(t-l- l+t2)—l:f'(t)=\/ﬁll 2020—1<0,Vte[—1;1].
+i".1n

= Hamsd y = f'(¢) nghich bién trén [-1;1].
Do d¢ trén [~1;1] phuong trinh f(£)=0 c6 téi da 1 nghiém.
Mit khac f(0)=0 nén phuong trinh f(#)=0<¢=0.
Nghiala (2)<t=0=sinx=0 & x=kr,keZ.
2021 2022

Voi x e[-2021;2022] ta cé —2021< k<2022 <> ———<k <
T T

Ma ke nén k e {-643;-642;...;643} .

Vay trén [-2021;2022]phuong trinh c6 1287 nghiém thyc.

C6 bao nhiéu cdp sé nguyén (x;y) théa mdn 1<x <2022 va x+x°—25" =5".

A. 1010. B. 2022. C.7. D. 5.
Loi gidi

Chon D

Theo bai: x+x*—25" =5" < x+ x> =5"+25".

Xétham f(¢t)=1+¢", (¢>0).

Taco: f'(t)=1+2¢t>0,Vt>0 = f(¢) la ham dong bién trén (0;+00).

Vivay, )< f(x)=f(5) e x=5"

Theo gia thiét, 1 < x <2022 & 1< 5 <2022 ¢ 0< y <log, 2022.

[y=0=>x=1

y=l=>x=5

Vi y nguyénnén | y=2=>x=25 . Vy c6 titca Scip (x;y) théa man.

y=3=>x=125

| y=4=x=0625

Trang 2
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Cau 5.

Cau 6.

Cau 7.

C6 bao nhiéu s6 nguyén x, x €[-10;10] théa man 3.3" +2x+1+cos2y = 3einy (*)?
A 2. B. 3. C. 1. D. 0.
Loi gidi
Chon A
Ta co:

3.3"+2x+1+cos2y =3""

33 +2x+1+1-2sin y =3""7 &3 +2(x+1)=3si“2y +2sin’ y .

bat f(t)=3'+2t= f'(¢1)=3"In3+2>0,Vse R = Ham s6 dong bién trén R .
Vi vy phuong trinh (*) < f(x+1) :f(sin2 y)

S x+l=sin’y & x=-cos’y < -1<x<0.

Ma x nguyén, x €[-10;10] c6 2 gid tri cia x théa yéu cau bai todn.

C6 bao nhiéu cdp s6 nguyén (x;y) théaman x,y e[-1;14] va

Jrrl=2(p+1) =2(x+2)++/y* +2y.
A. 8. B.4. C. 1. D. 17
Loi giai
Chon B
Y +2y>0
x+120

Theo bai Vx+1=2(y+1)" =2(x+2)+4/y* +2y
o Ax+l =2(y2 +2y)+2—2(x+2)+«/y2 +2y
o x+l+2(x+1):\/y2+2y+2(y2+2y) (*).

Xétham sd f(t)= Jt +2¢ trén khodng (0;+0) ta co:

bicu kién xac dinh {

f’(l)=2+L>O, Vt>0 = f(t) dong bién trén (0;+o0).
t

2t

(*)<:>f(x+1)=f(y2+2y)<:>x+1=y2+2y<:>x=y2+2y—1.

—5<y<=2
Do x,y e[-1;14] nén —1Sy2+2y—lS14<:>1£(y+1)2S16 C{O< 4

Do yeZ, ye[-1;14] va y*+2y >0 nén ye{0;1;2;3}.

Vay ¢6 4 cdp sb nguyén (x;y) thoa bai toan la

S6 nghiém cua phuong trinh 147" —14° = %7“’”.2“‘“‘ trong khoang (0;37) 1a
A. 3. B. 4. C.2. D.5.
Loi gidi
Chon A
13

Ta Cé: 14sinx _14cosx — ?7cosx.2sinx

7sinx 2cosx 13 i o
PN N ) (sinx—cosx) _ 7 _9-!
7COSX 2SlnX 2

Xéthamsd f(u)=7"-2"= f'(u)=7"In7+2"In2>0 VueR.
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—Ham s6 f(u) dong bién trén R.

— 7sinceosy _plsineeos) _ g 91 66 nghiém khi va chi khi sinx—cosx=1.

. T . T
&< Ssmf x—— | =sm| —
( 4) (4j

T

T
Rl =T ko
& 4 4 kel |7 2 kel
x—£=7f—£+k2ﬂ' x=nm+k2rx
4 4

. 5
Suy ra tap cac nghiém thugc (0;37) cua phwong trinh 1a: S = {%, 7[,77[} :

Vay phuong trinh ¢6 3 nghiém thudc (0;37).

Cau8. Cho phuong trinh (2)‘2 — 2")(2)‘2 + 2*) = (3x4 —x? - Zx).ln 2. Chon ménh dé dung.
A. Phuong trinh ¢6 hai nghiém trai ddu thuoc doan [-11].
B. Tong céc nghiém thudc doan [~1;1] ctia phuong trinh bang 1.
C. Tong céc nghiém thudc doan [—1;1] ctia phuong trinh bang 0.
D. Phuong trinh vo nghiém.
Loi gidi
Chon B
Taco: (27 -27)(27 +27) =n2.(3x* —x* 2x)
e 4" -4 =(3x" +20" - 32" - 2x).In2 & 47 —(3x" +2x° ) In2 = 4" —(3x” + 2x)In2
Xétham so f (u)=4" —(3u2 +2u)1n2 = f'(u)=4"In4—1In4(3u+1)

:>f'(u):0<:>4“—(3u+1):0<:>{u:0
u=

Lap BBT, ta dé dang suy raham so f(u)ddng bién trén (~o0;0) va (1;+00); hamsb f (u) nghich
bién trén (0;1).
C|xe [0;1]:> x’ 6[0;1]
Véi
xe[-10)=x* €[0;1]
y=f(x) dong bién trén [0;1] va nghich bién trén [-1;0).

khi d6 ham s y=f(x2) luon dong bién trén [-1;1]; ham sé

Suy ra phuong trinh 4% —1In 2.(3x4 + 2x2) =4"—In 2.(3x2 + 2x) ¢6 toi da 2 nghiém.

Xét x €[0;1], phuong trinh c6 nghiém khi va chi khi x* =x < [x 12 hai nghiém phan biét
v

ctia phuong trinh. Tir d6, x €[—1;0) thi phuong trinh v6 nghiém.
Vay tong cac nghiém cua phuong trinh bang 1.

Cau 9. Phuong trinh e % = (6-b)x— ax’ c6 hai nghiém phan biét khi va chi khi
A.b#6. B. Va,beR. C.a=#0. D. (a,b)#(0;6).

Loi giai

Z
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Chon D

ax® +bx ax?+bx

Taco: e —e6'”=(6—b)x—ax2<:>e +ax’ +bx=e" +6x
Xét ham s6 fu)=e¢"+u= f'(u)=e"+1>0VueR.
—Ham s6 f(u) dong bién trén R .
— ¢ 4 ax? +bx = ¢ + 6x c6 nghiém khi va chi ax® +bx=6x.
c>ax2+(b—6)x=0 @{x:O

ax+b—-6=0
= Phuong trinh c6 hai nghiém khi va chi khi a0 va b#6.

Cau 10. C6 bao nhiéu s6 nguyén duong x théa min 2+ 2*.cos® y = (2Si“2y + x).2".

A 2. B. 1. C.0. D. 3.
Loi giai
Chon B
2+2%.cos y =(25i“2y +x).2x 22 tcos? y =2 4 x @ 2 11— x =2 ysin? y. (1)
Xéthamsd f(t)=2'+t.Tacod f'(¢t)=2'In2+1>0 véimoi ¢.
Do d6 ham s6 f'(¢) dong bién trén R.
Khi dé (1)< f(1-x) = f(sin’ y) <> 1-x=sin’ y.

Vi sin” y €[0;1] va x 1a s6 nguyén duong nén ta duge x=1.

Cau 11. C6 bao nhiéu cdp s6 nguyén duong (x;y) théa man x <2022 va x* —2x’-2.3" =9" -3x* +2x

A. 19. B. 15. C. 13. D. 6.
Loi giai
Chon C
xt-2x°=23"=9" -3 +2x o x' - 2x +3x7 - 2x =3V +2.3”
< (xz —x)2 —i-Z(x2 —x) :(3y)2 +2.37. (1)
Vi x, y lacac s6 nguyén duong do d6 x> —x>0 va y>0.
Xéthamsd ()= +2¢ v6it>0.Tacd f'(t)=2t+2>0 véimoi t > 0.
Do d6 ham s6 f'(¢) dong bién trén (0;+ ).
Khido (1) & f(xz—x)zf(3y)<:>x2—x=3y <::>y=10g3(x2 —x).
Diéu kién: x* —x>0. Suy ra x € {2;3;..;2022} .
Suy ra log, (2’ —2) < y <log, (2022° -2022) = 1< y <13.
Véimdi y e{l;2;..;13} taco duy nhat x nguyén duong thoa man.

Vay c6 tat ca 13 cdp (x;y) thoa dé bai.
Cau 12. C6 bao nhiéu cdp s6 nguyén duong (x; ) théa man y <1994 va 53"2"‘3”.(4 + 3"3‘y) =4+27.

A. 10. B. 13. C. 3. D. 9.
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Loi giai
Chon A
Tap xac dinh D=R .
44377 443

53x2-x3+y,(4+3x3-y):4+27*2<:>53x2-*3+y.(4+3x3-Y)=4+33"2<:> P e (1)

t t
Xét ham sd f(t)= 4+[3 .Tacod f’(l):—%.ln5+[§j .ln%<0 vGoi moi ¢.

Suy ra ham s6 f(¢) nghich bién trén R .

Khi do (1)< f()c3—y)zf(3xz)<::>x3 —y=3x"=y=x"=3x>.(2)

Vi y>0 va x 1a sb nguyén duong nén x>4.

<1994 va tir 2) ta co: x° —3x* <1994 & x° —3x* —1994<0. (3)

Ham s6 g(x)=x"—3x" —1994 dong bién trén [4;+ o) va g(13)<0, g(14)>0.
Mic khac x 1a s6 nguyén duong nén tir (3) ta cd x<13.

Suy ra x e {4;5;...;13}. Va voi mOi gia tri cua x ta dugc duy nhat gia tri y thoa man.

Véy cé tat ca 10 cdp (x;y) thoa dé bai.

Cau 13. Tinh tdng céc nghiém ctia phuong trinh 202172 + 20217 x = 20217 +2021".x>.
A. 2. B. 2021. C. 2022. D. 2023.
Loi giai
Chgn C
Diéukién: xeR
Chia 2 vé cua phuong trinh cho 2021° > 0, ta duge: 2021°%* +2021x = 202 177 4+ 2
& 20217 42020x = 20217 +x* — x
Xétham sd f(t)=2021'+¢ trén R
£'(£)=2021"1n(2021) +1> 0,V
= ham s6 f(¢) dong bién trén R
ma f(2021x)= f()c2 —x)
N 5 x=0
Tu doé suyra: 202lx=x"—x &
x=2022
Vay taco: x, +x, =2022.
Ciau 14. Phuong trinh x° +6x* —8"x’ + (15 - 3.4)‘)962 —6.2"x+10=0 co6 bao nhiéu nghiém?
Al B. 0. C. 2. D. 3.
Loi giai
Chon A
Diéu kién: xeR
Phuong trinh < x® +6x* +15x> +10=8"x" +3.4"x” +6.2"x
=N (x2 +1)3 +3(x2 +1)2 +6(x2 +1) = (ZXx)S +3.(2"x)2 +6.(2*x)
Xéthamsd f(¢)=¢+3¢" +6¢ trén R

(1) =3 +61+6 =3[ (1+1)" +1]>0,v1
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Cau 15.

Cau 16.

= hamsb f(¢) dong bién trén R
ma f(x2 +1) =f(2"x)
Tir d6 suy ra: x° +1=x.2" (2)
+Xét x=0=1=0(v0 ly)= x =0 khong 1a nghiém cta pr(2).
x> +1

+Xét x =0, chia 2 vé cia pt(2) cho x tadugc: =2"
X

Vay s6 nghiém ctia phuwong trinh 14 sb giao diém cta 2 dudng x24+1 va bang 1 (hién

thi trong bang bién thién duéi day)

x —oo —1 (1) 1 +oo

g’ (x) -+ 0 - — s) /_|_

e f\J/m
g(x) y=2 ! 2

. 2.5%
Cho ham s0 f(x)=2022"—-2022"" . Nghiém x, cua phuong trinh M =-1 thudc

f(—\/3.5" +1)
khoang nao dudi day?
A. (—2;—1). B. (—1;1). C. (1;5). D. (0;3).
Loi gidi
Chon B
Taco: f'(x)=2022"1n(2022)+2022 " In(2022) > 0, Vx
= ham sb f(x) dong bién trén R .
Talai co: f(—x)=2022""-2022" =—f(x)

Phuong trinh ﬂ:-l@f(z.y):f(\/&swl)

f(—\/3.5x +1)
55=1=x=0
2.5 >0,Vx
Trdotaco: 2.5 =435+l < = 1
425" =3.5"+1 5" = _Z(l)

Vay nghiém x, =0e(-1;1).
Goi S la tajp hop goém tit ca cac nghiém nguyén cia phuong trinh
X2V 49T 4 3 ) 6P +11x—6=2" " +9°2 4> _3**  Tinh tdng binh
phuong cac phan tir cia S .
A. 5. B. 25. C. 13. D. 14.
Loi giai
Chon D
Phuong trinh < (x—1)(2° 7 +35* =24 _3) 4 (x = 1)(x* = 5x+6) =0
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Cau 17. Cho phuong trinh 2021 "+ =

o (x=DRT T 43 28 3 L2 5x16)=0
x=1
T g g +(x? = x) =2 =3 1 (4x-6) (1)’
Xéthamsd f(1)=2'-3"+¢ tréntap R.
Tacod f'(¢)=2"In2+3".In3+1>0, V¢ cR suy rahamso f(¢) dong bién trén R .
Do doé:

Phuong trinh (l)@f(xz—x):f(4x—6) <:>x2—x:4x—6c{x

Vay tong can tim 1a 1> + 2% +3* =14,
cos’ x+2022

— : . Tong cac nghiém thudc [-20217;20217 ]
sin” x—2sin x+ 2023

cua phuong trinh la.

A. 20217 . p. 20237 C. 1010x. p. 20217
2 2
Loi gidi
Chon D
(cos® x)* +2022

Bit phuong trinh < 202 ll*Sinxfcoszx _

(1—sinx)? +2022
& (1-sinx) +2022 ] 20217 - [(coszx)z + 2022}.2021‘“2)‘ (1).
Xétham sé f(¢)= (£ +2022)2021" trén tap R.
Taco f'(r)=(r.1n2021+2¢+2022.112021).2021'

Vi tam thic bac hai 72.1n2021+2¢ +2022.1n2021 ¢6 A’ =1-2022.In> 2021 <0 va In2021> 0
Suyra f'(t)=(¢*1n2021+2¢+2022.In2021).2021' >0 véi Vr e R

Hay ham s6 f'(¢) dong bién trén R.

Do do:

Phuong trinh (1) < f(1-sinx)= f(cos2 x) & 1-sinx =cos’ x & sin’ x—sinx =0

T ,(k,WZEZ).

. x=kr
sinx=0
< =
[smx:l x:5+m27r

Xét cac nghiém thugce [-20217;20217] ta co

20217 <kn 20217 -2021<k <2021
+ = = k =-2021,-2020,....,2020,2021.

keZ kel
p. 4043 4041
20217 < Z+ m2x <2021 AU <
+) T Tmer Tl T T T = m=-1010,-1009,...1009,1010 .
meZ meZ

Tong can tim la § =[(-20217) +(~20207) +...+ 20207 +20217]

+[(%—10107r)+(%—10097:)+...+(%+100971)+(%+101072)} _ 2021z

Trang 8
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Cau18. Cho x; y la hai sb thuc duong thoa man (xy—1).3*7" +(x+ 2y).3x(”3y> = 0. Gi4 tri nho nhat
ctia biéu thic P=3(x+y) béng axlb—c,véi a; b; ¢ 1a cac sb nguyén té cung nhau. Khi d6

a+b+c bing
A.17. B. 14. C. 16. D. 15.

Loi giai
Chgn C
Taco: (xp—1).3" +(x+2y).3" =0 & (xp-1).3" +(x+2y).3"" =0
& (3-3x).377 =(x+2y).3 (1)
Xétham so f(1)=13" trén (0;+o0)
f(t)=3+t3.In3>0Vt €(0;+00) nénham s6 1 (¢) dong bién trén (0;+o0)

Do do (1)c>f(3—3xy)=f(x+2y)<:>3—3xy=x+2yc>y=3 2:>O<x<3
X+
. 3—x 11
Khido P=3(x+y)=3x+3. =3x+2+ ~3>2/11-3
3x+2 3x+2
Ji1-2
X = 3
Dau bang xay ra<>
_Jil-1
T3
Vay minP=211-3=a=2; b=11; c=3=a+b+c=16.
¥ —6x-4
Céu 19. Biét rang phuong trinh V4x® —3x*.2 ¥ —24x=32 c6 nghiém la
x=a-3/b—c,(a,b,c Q). Khi do gia tri cia 2abc bang
A. 28. B. 24. C. 54 D. 50.

Loi gidi
Chon A
g 3
¢ Dicu kién x> Z .

_24x+16

* Phuong trinh <> /4x-3.2 ~ :8(3”4)@\/m.(4/§)4 2 :(4/5)‘2(3“4]

X X

9x2+24x+16

=N 4x—3.(4/5)4“:(3x+4j(4/§) p

X

3x+4

i (1) -2+ oy

X

* Dé thay f(1)= t.((‘/?)tz dong bién trén (0;+)

Khi do (1)<:>f(\/4x—3):f(3x+4)<:>\/4x— S 4P 120 —24x-16=0

X X

&2 - 61" -12x-8=03x" = (x+2) @ B =x+2

@x:%/; 1=1+§/§+%/§=1—3/—_3—3/3:>2abc:54.
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Cau 20.

Cau 21.

Goi a, b lan lugt 1a nghiém 4m Ién nhat va nghiém dwong nho nhat cua phuong trinh:
Psinxeicosx +(2"2°°” + sinx—cosx—l).2°°” =4.2°° 42" Tinh 24 +8b.

A. 7. B. 2rx. C.0. D. —r.
Loi giai
Chon A

2sin x+3cosx —2cosx Scosx 1-sinx
2 +(2 2 +2

+sinx—cosx— 1).2“’” =4,

& QIO 4 IO 4 gin x — oS X — 1 = 4,240 4 QI eos

e geinseoss _plosincens (g x4 cosx) = 42 2 4 (D cosx+1) (1)
Xéthamsd f(1)=4'-2""+¢ trén R.

f'(t)=4'In4+2"In2+1>0, VteR.

Ham s f(¢) dong bién trén R .

Khi d6 (1) < f(sinx+cosx)= f(2cosx+1) < sinx—cosx =1

x=k2x
. T 1 =3z
Ssin|x—— |=—=& T :az—b——:2a+8b .
4) 2 T |x= > k2 2
Phuong trinh 2V*# 2V _ 436 3 [x 1 2 Ox+21 ¢6 bao nhiéu nghiém duong?
J3—3x —\24+3x
A. 0. B. 1. C. 3. D. 2.
Loi giai
Chon B
Piéu kién: 2<x<1.

ViR _ g s g [0 6x+21
V3-3x /24 +3x

e B g - 3 316+ (6x+21)(\/3—3x+\/24+3x)
(V3-3x =24 +3x)(v3=3x +/24+ 3

6x+21)(~3-3x +/24+3x
e 2 Imx2Bx _ g3 :\/g' /3x+6+( )( o )
J— x_

& M) g B 36— (V3-3x +4/24+3x)
<4 I=x+ 8+x_4m:\/§. ’3x+6—\/§( ll_x_l_ /8+x>
@4ﬂ+m+\/§( T—x+ 8+x):4m+\/§.\/3x+6(1)

Xéthamsé f(t)=4'+~3¢, trén R .

Taco: f'(t)=4"Ind+ NERS 0,Vt € R nén ham s dong bién trén R
Do d6

()& f(V1=x+V8+x) =1 (V3x+6) = VI-x +1B+x =Bx+6

Trang 10
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Cau 22.

Cau 23.

= 9+2f(1-x)(8+x) =3x+6 = 3(Vi—x) +2/(1-x)(x+8) =0.

x=1
<:>\/1—x(3\/1—x+2\/x+8):0<:> x4 2058 =0 (1Y)

Vay phuong trinh c6 nghiém duy nhat x =1.

Phuong trinh 2V*# 2% _ 486 3 [y 1o Ox+21 c6 bao nhiéu nghiém duong?
T B—3x 2413
Al B.2. C.3. D. 0.
Loi gidi
Chon A

bicéu kién: -2<x<1

(6x+21)(v3-3x ++24+3x)

PT < 22V _ghee _ 3 3546+
(V3-3x —v24+3x)(V3-3x +124+32)

(6x+21)(V3-3x ++24+3x)
—6x—21

o PR g 64

& ) g5 - 33x 46— (V3 3x +424+3x)
@4@+m_4m:\/g.m_ﬁ(\n_stm)
<:>4\/§+ 8+x+\/§( /1_x+,/8+x):4m+\/§.\/3x+6

Xéthamsd f(£)=4'+3¢, véi re[s;sﬁ};

Taco: f'(t)=4 In4++3= f'(@®)>0 voi te[3;3\/§}:> ham sé ddng bién trén [3;3\/5];

Do do :
f(x/l—x+\/8+x):f(\/3x+6><:>\/l—x+\/8+x =3x+6
=Sx=1

Vay phuong trinh ¢6 nghiém duy nhit x =1

(x+2)

1
Goi x,, x, 1a 2 nghiém ctia phuong trinh +x+1=——+93"" +(x+4)(2-x) . Tim

5er8 27 5.5 21 4x
gié tri nhd nhét ctia biéu thirc P =a” +(x, +x, )a+3x,x,
37
A. 37 B. 6. C. 3. D. -~
Loi giai
Chon D
Ta co:
1 3(x+2)
+x+1= +9.3" +(x+4)(2-x)
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1 2
o = +3 x4l = — +37 _2x—x*+8
5X X
2
o 3 +x? +4x+1=3"— +x+8 (1).

PR o8
Xéthamsd f(1)=3'-5"+¢ tréntap D=R.
Taco f'(¢)=3"In3+5"'In5+1>0 VreR.
Do d6 ham s6 f'(¢) luon dong bién trén tap D=R.
Phuong trinh (1)c>f(x2+4x+1)=f(x+8)c>x2+4x+1=x+8.
& x'+3x-7=0.

Theo dinh Iy Viet ta co: x, +x, =-3;x,.x, =—

P=a2+(xl+x2)a+3x1x2 =a’-3a-7

P'=2a-3=0a=>ep, =2
2 4
r NS XZ— X+ 10
Cau24. Biét ring phuong trinh 20227 =——— co mt nghiém x=a+/b . Khi do ab—a’
X+4+—
X
bang
A. 5. B. 11. C. 8. D. 6.
Loi giai
Chon D
Tir gid thiée 20227200 210
4
x+44+—
X
. 2P 10x 2021(x+2)°
<:>2()222021( 6x+4) _ 10x : @20222021[( 2)°-10 ] _ 10x o 2022 R 10x :
(x+2) (x+2) 20227 (x+2)

& (x+2)° 20222210 2105202271107 (1)

Xétham so f(¢)=1.2022°"" v6i t>0.

Tacé f'(t)=2022°"" +2021£.2022°"".1n2022 > 0, V¢ > 0. Suy raham s6 £ (¢) dong bién trén
(03-+00). Khi @6 (1) < /((x+2)") = £ (10x) & (x+2) =10x

x=3—J§

S -6x+4=0 \/,.Khid(’)timdu’qc a=3b=5cab-a’*=6.
x=3+./5

14 N 2 2 —a +
Cau 25. Biétrang phuong trinh 4x.3% " +4.3% 7 4 (4x + 1)2 =9 ¢6 mot nghiém duong x = a++b
c
, trong d6 a;b;c nguyén duong. Khi d6 a +b —c bang

A. a+b—-c=38. B.a+b-—c=17. C.a+b—-c=13. D.a+b—-c=28.
Loi gidi
Chon A

Tirco 4x.3" " 443497 4 (4x+1) =9

2
= 4(3)€+1).34)‘2*5)"1 +(4x+1)2 =9 & (3x+1).34"2+5"_1 +(2x+%) :%
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& (3x+1).3% 97 4 4x? 4 2x +% = % & (3x+1).3% 5 = 4x? —2x 42
e sl _ —4x* —2x+2 - 33x+17(74x2—2x+2) _ —4x* —2x+2
3x+1 3x+1
3 A -2x+2 ot ) s
g (eI (e 2ea2)5 ()

Do x>0nén 3x+1>0, néu —4x> —2x+2<0 thi phuong trinh (1) vO nghiém

Tir d6 ta xét ham s f(¢)=1.3' véi Ve >0

Taco f'(¢)=3"+£3.In3>0,Vt>0.Suyrahamsb f(¢) dongbién trén (0;+o0) nén phuong
trinh (1) twong duong véi f(3x+1)= f(—4x2 —2x+2)

L5
A +5x—120 dx’ +5x—1=0 < 6 .
x_—5+\/ﬂ

8

—5+/41

Vix>0 néntaléy X=T.Khidé a=5b=41,c=8 = a+b—-c=38.

CHUYEN PE VDC&HSG 12 NAM 2021-2022 Trang 13



NHOM TOAN VDC&HSG THPT MU - LOGARIT- VD_VDC

GIAI PHUONG TRINH MU BANG PHUONG PHAP PAT AN PHU KHONG HOAN TOAN
(KHONG CHUA THAM SO)

PHUONG PHAP

#+ Phuwong phap :
+ Phuong phap dat a an phy khong hoan toan 1a viéc sir dung mot an phy chuyén phuong trinh ban
dau thanh mot phuong trinh v6i mot 4n phu nhu‘ng cac hé sb van con chira x .
+ Phuong phap nay thuong duoc sir dung ddi voi nhimg phuong trinh khi Iya chon an phu cho
mot biéu thirc thi cac biéu thic con lai khong biéu dién duogc triét dé qua an phu d6 hodc néu biéu
dién dugc thi cong thire biéu din lai qué phic tap. Sau khi biéu dién ta thudng dugc phuong
trinh bac hai theo an phu (hodc vin theo an x) c6 biét s6 A 1a mot sé chinh phuong.
+ Tim méi lién hé gitra an phuva x ;sau dé thé tro lai dé tim x .

Vi DU
Caul. Cho phuong trinh:
16" +(x> =3)4" —2x* +2=0.
Téng binh phuong tat ca cac nghiém cia ciia phuong trinh bang

Al B.O. C.%. D. 2.

Loi giai
Pat r=4", didukién =1 (vi 4% >4° =1).
Khi d6 phuong trinh tro thanh: £ + (x> =3)t—2x" +2=0.
Tacd A=(x*~3) —4(-2x° +2)=(x* +1) > 0. (ludn diing)
Phuong trinh ¢6 hai nghiém ¢ =2;¢=1-x".

2

Vi t=2 < 47 :2<:>x2=l<:>x=i—.
2 2
Véit=1-x> < 4" =1-x, ta c6 danh gid sau:

47 >1 )
=4 =1-x"=1<x=0.
1-x*<1

NEA
Vay, phuong trinh da cho c6 3 nghiém phan biét va [7] + (_TJ +0*=1.
Cau 2. Tinh tong tit ca cac nghiém ciia phuong trinh sau
3.25%7 +(3x—10)5)“2 +3-x=0 la:

A. 4-log,3. B. 2-log,3. C. 2. D. log,3.

Loi giai
Chon A

Pit £ =57 >0 dugc phuong trinh
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1
32 +(3x-10)r+3-x =0 (3r—1)(t+x-3) =0 | 3
t=3-x

Cich 2 chd nay: Tinh A=(3x-8) >0
*Voi t:% tacod 57 :é(:)x:2—log53

*Véi t=3-xtacd 5 =3—x.Nhanthdy y=5"" 1a ham s6 dong bién trén R va y=3—x
12 ham s6 nghich bién trén R, mit khac x =2 thoa mén phuong trinhnén 5% =3 —x c6 nghiém
duy nhat x=2.
Vay phuong trinh da cho ¢6 tap nghiém { 2-log, 3; 2} va tong cac nghiém la
2—-log,3+2=4-log,3
Cau 3. Tong tit ca cac nghiém cia phuong trinh 9* + 2(x-2).3"+2x-5=0 la:
A. 5. B. 1. C. -1. D. 4.
Loi giai
Chon B
bat t =3" >0 duogc phuong trinh
t=-1(/
£ +2(x-2)t+2x-5=0(t+1)(t+2x-5)=0 < ©
t=5-2x
Cich 2 chd nay: Tinh A'=(x-3)" 20
*Voi t=5-2xtacd 3" =5-2x
Nhan thdy y=3" 1a ham s6 dong bién trén R va y=5-2x 1a ham s6 nghich bién trén R,
mit khac x =1 thoa méan phuong trinh nén 3* = 5—2x c6 nghiém duy nhat x=1.

Véy phuong trinh da cho c6 tap nghiém {1} va tong céc nghiém la 1.

Caud. Chohamsd y=f(x) c6 dd thi nhu hinh vé
4y
1

\is

AN NSRS THEPSNER F———

Goi S la tap nghi¢m cua phuong trinh
f2(x)-5"07 - (3f () _3.5/0 ) f(x)+2-597" -3/ =0 Tap S c6 bao nhiéu phan tir?
A. 4. B. 5. C.7. D.3.
Loi giai
Chgn A
batr=f (x) phuong trinh da cho tr¢ thanh:

Z
A
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.57 (3 =3-5")1+2:57 -3 =0
&5 (53 =3-5)+2.5-5.3 =0 (*)(coi day I phuong trinh bic hai &n ¢). Phuong
trinh co: A:(5-3’—3.5’)2_4.5f(2.5t_5_3t):(5,3z_5t)2 >0

(=-1 (=-1
:> t© t
t:_z{ij (E] _t+2 (1)
5 5) s

t
Phuong trinh (1) ¢6 nghiém ¢ =1. Him s6 g (t) = (%) nghich bién trén R con ham s6

h (t) = % ddng bién trén R nén phuong trinh (1) ¢6 nghiém duy nhat £ =1.

Vay phuong trinh (*) c6 nghiém ¢=-1,r=1.

Véi t=-1= f(x)=-1, dua vao do thi ham s0 suy ra phuong trinh f(x)=-1 ¢6 3 nghiém
phén biét.
Véi t=1= f(x)=1, dua vao do thi ham s6 suy ra phuong trinh f(x)=1 c6 1 nghiém.
Vay phuong trinh da cho c¢6 4 nghiém.
Cau5. Chohamsb y=f(x) c6dd thi nhu hinh vé

Y

2__ ______

Phuong trinh 4" + (f2 (x)- 7) 2" 4124 £?(x)=0 ¢ bao nhiéu nghiém?

A. 6. B. 8. C.7. D. 9.
Loi gidi

Chon B

Pit =27 >0, phuong trinh da cho tré thanh

£+(f7(x)=-7)t+12-4f7(x)=0

A=(f2(x)-7) —4(12-4/>(x))=(/* (x)+1) 20=

=

SEOIECE NN

Véit=4=2"-ge f2 (x)=2 & f(x)=+/2 . Duavao do thi ham s6 suy ra phuong trinh
f(x)=%+2 c6 4 nghiém. (¥)
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3- 7 (x)>0 £ (x)e(—V3:43)

20230 s ()

Pt y =17 (x), /(x)(~3:v3) = y €[0;3). Khi d6 phuong trinh (1) tro thanh: 2" + y=3.
Xéthamsé g(y)=2"+y,Vye[0;3)

g'(»)=2"In2+1>0= g(y) dong bién trén [0;3) = phuong trinh 2’ +y =3 néu c6 nghiém

Vott=3f2(x)>0<:>{

thi nghiém 1a duy nhat, suy ra phuong trinh 2’ + y =3 ¢6 nghiém duy nhat y=1= f (x) ==1.
Dua vao do thi ham s6 suy ra phuong trinh f(x)=+1 ¢6 4 nghiém . (**)
Tu (*) va (**) suy ra phuong trinh da cho c6 8 nghi¢m.

Cau 6. Cho hé phuong trinh sau:
22x—y+1 + 2—2x+y+1 + 32x—y+1 + 3—2x+y+l — 52x—y+1 + 5—2x+y+l (1)

y(x2+3x—3)+2=0 (2)
Biét rf‘mg hpt trén c6 nghiém duy nhét (xo Vo ) , vay giatri x, +y, gén véi gia tri nao sau day:
A. -3,4. B. 3,4. C. -3,5. D. 3,5.
Loi giai

Chon B
bat 2x — y = a, phuong trinh (1) ctia hé tré thanh
2(2+27)+3(3*+3)=5(5"+5")
Néu a 1a nghiém thi —a ciing 14 nghiém nén chi can xét @ > 0.
Xéthamsd f(x)=x"+x"",x>1 véi s6 thyc t duong ty §.
Taco: f'(x)=0x'" (1 —x ) ,do x>1nén 1—-x7* >0 suy raham s0 nay dong bién trén (1;+).

Do d6, ta dugc bat dang thic sau: 2 +27° <3“ +37“ <5 +57 va dau dang thirc chi xay ra khi
a=0.

Suyra 2(2°+27)+3(3° +37) < 5(5 +57)
Ding thirc phai xay ranén @ =0 hay 2x—y=0<2x=y.

Thay vao phuong trinh (2) ta co: 2)c(x2 +3x—3>+2 =0 x +3x°=3x+1=0

S22 =x-3x*+3x=12x° =(x—1)3
! Suyra y =2x 2
. u = =
1R 1-32

1 1
Suy ra hé phuong trinh c6 nghiém la: ( ; = (xo;yo)

1-3271-32

S2x=x-1x=

Z
A
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1 1
Nhu vay, x, + v, = +
L T ST

~ 3,404 .
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