@ Két néi tri thire véi cude sdng

.
NGUYEN TAC GHEP TRUC XET SU BIEN THIEN CUA
HAM HOP g = f (u(z))

Budc 1. Tim tap xac dinh ctia ham g = f (u(x)), gid st ta duge tap xac dinh 2 = (a;; a2) U (as; aq)U

U (ap-1;an). 0 day c6 thé 1a a1 = —o0;a, = +oo.

Buéc 2. Xét sy bién thien clia u = u(x) va ham y = f(x)(budc 2 c6 thé lam gop trong bude 3 néu
n6 don gian).

Buéc 3. Lap bang bién thien tong hgp xét su tuong quan gitta [z;u = u(x)] va [u; g = f(u)].
Bang nay thuong c6 3 dong gia sit nhu sau

wu=u(x) | w by by - by Uz e Uy Un
glb2)- - glus) 9(un)
g=fa@) o) L/
g(u1) 9(bx)

Cu thé cac thanh phan trong BBT nhu sau
@ Dong 1. X4c dinh cac diem ky di clia ham v = u(z), sap xép cac diém nay theo tht tang dan
ti trai qua phai, gid st nhu sau: a; < as < ... < a,_1 < a, (xem cha y 1).

©@ Dong 2. Dién cac gia tri u; = u(a;) véi (i = 1,n).
Trén mdi khodng (s uiy1), 7 = 1,n — 1 can bo xung cac diem ky di by;by;. .. ;b clia ham y =

().
Tren mdi khodng (u;;uirq), i = 1,n — 1 can sip xép cac diém wu;; b, theo thi tu ching han:
u; < by < by <...<bp <uipg hodc u; > by > by > ... > by > u;yq (xem chu y 2).

® Dong 3. Xét chiéu bién thién ctia ham g = f(u(z)) dya vao BBT clia ham y = f(z) béng cach
hodn ddi: u déng vai tro ctia x; f(u) dong vai tro clia f(x). Sau khi hoan thien BBT ham hgp
g = f(u(x)) ta thidy dugc hinh dang do thi ham nay.

Budc 4. Dung BBT ham hop g = f(u(r)) giai quyét cic yeu cau dit ra trong bai todn va két luan.
Chu y 1
® Céc diém ky di clia u = u(x) gom: Diém bién clia tap xac dinh 2, céc diém cyc tri clia u = u(z).

® Néu xét ham u = |u(z)| thi trong dong 1 cac diém k¥ di con ¢6 nghiém ciia phuong trinh u(x) = 0
(12 hoanh do giao diém ciia u = u(x) v6i truc Ox).

® Néu xét ham v = u(]z|) thi trong dong 1 cac diem k¥ di con ¢6 s6 0 (14 hoanh do giao diém ciia
do thi ham s6 u = u(x) vé6i truc Oy).

Chii § 2
® (€6 thé diing thém cic miii tén dé thé hién chiéu bién thién clia u = u(x).

@ Diém ky di ctia y = f(z) gom: Cac diém tai d6 f(x) va f'(z) khong x4c dinh; cac diém cyc tri
ham s6 y = f(z).
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® Néu xét ham g = |f(u(x))| thi trong dong 2 cac diém ky di con c6 nghiém ctia phuong trinh
f(z) =0 (12 hoanh dp giao diém ctia do thi ham s6 y = f(x) v6i truc Ox).

® Néu xét ham g = f(u(|z|)) thi trong dong 2 cac diem ky di con c6 s6 0 (14 hoanh do giao diém
cia d6 thi ham s6 y = f(z) vdi truc Oy).

Bai Tap Tric Nghiém

$>Cau 1. Cho ham s6 y = f(x) ¢6 do thi duge cho nhu & hinh vé bén duéi.
Héi phuong trinh |f(2® — 3z + 1) — 2| = 1 ¢6 tat ca bao y
nhiéu nghiém thyc phan biet?

(A)8. B 6. ©o.

Cach 1: Ty luan truyén thoéng
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_3 _______
Duya vao do thi ham s6 f(z), ta co:
2 —3r+1=0b0b<-1) (2
f(z® =3z +1)=1 =34+ 1=c(-1<c<3) (3)
5 _3r+1)-2/=1¢& &
@ =3z +1) -2 fl@®—3r+1)=3 P —3c+1=dd>3) (4)
? —3r+1=ala>d) (1)
Duya vao do thi ham s6 y = 3 — 3z + 1 (hinh vé duéi day)
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Ta suy ra: Phuong trinh (1), (2), (4) méi phuong trinh ¢6 1 nghiém, phuong trinh (3) ¢6 3 nghiém va
cac nghiém nay déu phan biét.

Vay phuong trinh da cho ¢6 6 nghiém phan biét.

Cach 2: Phuong phap ghép truc

Datu=2%—-3z+1

Ta c6 v/ (z) = 322 — 3; v/ () =0 & x = +1.

BBT ciia ham s6 u(z):

x —00 -1 1 +00
u'(x) + 0 - 0 +
3 +00
u(z) i / \ § /

flu)=3
flu) =1

Tw d6 thi ham s6 y = f(z) va tit bang bién thien ctia ham s6 u(z) = 2® — 3z + 1 ta ¢6 bang sau bién
thien ctia ham hop f(z* — 3z + 1) = f(u) nhu sau:

Phuong trinh |f(z3 — 3z + 1) — 2| =1 trd thanh: |f(u) - 2| =1 & [

T 00 —1 1 +00
< -
flu //2\\3//2\\3// y=1

T bang trén ta thay phuong trinh f(u) = 1 ¢6 5 nghiém va phuong trinh f(u) = 3 ¢6 1 nghiem. Vay
phuong trinh da cho ¢6 6 nghiém.

Chon dap an @ O
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$>Cau 2. Cho ham s6 f(x) lien tuc trén R va ¢6 bang bién thién nhu hinh ben.
x —00 —1 1 ﬁ 1 400
| 2 2 |
09 | | | |
| | 4 \ | /
£(@) | 5 }
Y
S6 gia tri nguyén ctia tham s6 m dé phuong trinh f%(cosz) + (3 — m)f(cosz) +2m — 10 = 0 c6
ding 4 nghiém phan biét thuéc doan [—g; 7Ti| l1a
(A)5. 6. ©r. D) 4.

® Loi gidi.

Cach 1: Ty luan truyén thong
Ta c6 f?(cosx) + (3 —m)f(cosz) +2m — 10 = 0.

t =
Dat t = f(cosx) ta duge phuong trinh 2 + (3 —m)t +2m — 10 =0 & [t 5
=m—5.

1 T
= — x:j:—
+) V6it=2= f(cosz) =2« RT3 & 3 vire [_g;ﬂ}
cosrx =1 z=0

+) Véit=m —5= f(cosz) =m—5 (1)

Dé phuong trinh ban dau c6 4 nghiéem phan biét thuoc doan [—g; 7T] thi phuong trinh (1) ¢6 ding 1

s T

hiém tren d [——; ] khéc —~:0: <.
nghiém rer; ogn | —o5m ac —3;0; 3
Véi x € [—g;ﬂ} = u=cosz € [—1;1].
Nhan xét:

. 1
Neu u € [5, 1) thi c6 2 nghiém x € [—%;ﬂ']

. 1
Néu v =1 hoac u € {—1; 5) thi ¢6 dung 1 nghiém x € [—g;w].

Do d6 yeu cau bai toan xay ra khi va chi khi phuong trinh (1) thoa

f(cosz) =m —5< f(u) =m —5 c6 nghiém u € —1;5

Tit bang bién thien suyra —4<m—-5<2&<1<m<7.
Vim € Z nén m € {1;2;3;4;5;6}.

Cach 2: Phuong phap ghép truc

Datt =cosz € [-1;1] viz € [—g;ﬂ}

x=0

t’:()<:>sin.7c:0<:>[ .
T=T
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Khi d6 phuong trinh f?(cosz) + (3 — m) f(cosx) + 2m — 10 = 0 thanh
_ ft) =2
P20 + (3 —m)f(t) +2m —10 = 0 < A =5,
7r
X —g 0 s

1
u V3 3
2 2
1 1
2 2
1

4 4
\—4

Do phuong trinh f(¢) = 2 ¢6 3 nghiém nén yéu cau bai toan tuong duong véi phuong trinh.
f(t) =m —5 c6 duy nhat mot nghiem -4 <m-5<2&1<m<7T.
Vim € Z nén m € {1;2;3;4;5;6}.

Chon dap an O

$>Cau 3 (CHUYEN VINH LAN 1-2020).

Cho ham s6 y = f(x) lién tuc trén R ¢6 bang bién thién nhu trén hinh vé

T —00 -2 0 2 +0o0

(@) +00\2/1\3/'%0

Xac dinh s6 nghiém ctia phuong trinh | f (2* — 322)| = ;, biét f(—4) =0
(A)6. 9. (©10. (D) 11.

 Loi gidi.

Theo dé bai ta c6 Bang bién thien tong hop
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y' /S 4
x —00 0 2 +00
9 o
_oo//—.4/7 —4
400

‘f(m3—3x2)2‘ \ - \:/'-\

x —00 0 2 +00
2
0 0 oo
—92 —2 -2
153 _ 31,2 / \\
—4

—og —4

+00 o0

\,
s BVATAvAT AV

=0
\¥/ \t/ \Y/ \\ ///
-2 -2 -2 k
-3
Chon dap an @ O
$>Cau 4.
Cho ham s6 bac ba y = f(z) ¢6 do thi nhu hinh vé. C6 bao nhiéu gia y

tri nguyén ctia tham s6 m dé phuong trinh [3f (2% — 3z)| = m c6 8

nghiém phan biét 3
NAN

NH ®) 4. ©s. D) 6.

o Li gidi.

Tt gid thiét va do thi ta c6 bang bién thién sau
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T —00 -1 1 +00

o 3 00/2\2/%0
f(a* = 3x) /3\0/3\0/3\1/

+0o0 T
3 3 3 /
If (2% — 32)] / e O\
v= 3\ AN AN N
0 0 0 0 0

Dya vao bang bién thién, ta thay phuong trinh |3f(z® — 3z)] = m c6 8 nghiém phan bigt khi va chi
khil<%<3<:>3<m<9.
VimeZ=me {4,5,6,7,8}.
Chon dap an @ O

$>Cau 5. Cho ham s6 y = f(x) = 22 —2z. S6 diém cyec tri ctia ham s6 g(z) = f (f(z) — 1) 1a

(A)8. 3. ©4. (D) 11.

 Loi gidi.

Ta c6 y = f(z) = 2* — 2z, ¢6 toa do dinh I(1;—1).
Ta c6 bang bién thién

L | =00 1 +00

f(z) - \ / -
~1

Dat u(x) = f(z) — 1, tacé v/(z) = f'(x); v/(2) =0& fl(r) =0 x=1=u= —2.
Béang bién thién ctia ham s6 u(x)

L | =00 1 +00

+00 +00
wa) | T B -

T hai bang bién thien trén ta c¢6 bang bién thien clia ham s6 g(x) = f (f(z) — 1) = f(u)
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f(w) 00\1/ \1/00

Vay ham s6 ban dau c6 3 diém cuc tri.

Chon dap an O
$>Cau 6.
Cho f(z) la ham da thitc bac 6 sao cho do thi ham s6 y = f'(z)
nhu hinh vé&. Tim s6 diém cyc tri clia ham s6 y = g(x) = 3

f (2 + 4z + 5).

®2. ®) 5. ©s. D1 2

AN
9] 2/ 3 4
—1
® Loi gidi.
Cach 1: PP ty luan truyen thoéng
T =2
o f(x) =0« |x =3 trong d6 x = 3, x = 4 la nghiém kép.
r=4
e Tacoy=g(x)=f(z?+4x +5), nén
T = —2
() = e +4)f (2* +42+5) =0«
g(@) = Qe+ d)f(z z+35) [ (2% + 4z +5) =0.
t=2
e Xét phuong trinh f/(t) = 0« |t =3, ta loai t = 3, t = 4 do nghiém kép khong 1 diém cyc tri.
t=4
r=—1
OTiIt:2:>x2+4x+5:O(:)[ 5
x=—-3.
Vay ham s6 g(x) c6 ba diém cye tri la z = —1; v = —2; v = —3.

Cach 2: PP ghép truc
e Bang bién thién ctia ham s6 y = f(z) nhu sau

x —00 2 +0o0

f(x) m\ /m

eDitu=a’+4r+5tacou =22+4=02=-2=u=1.
e Bang bién thién ctia ham s6 u nhu sau

Mua file qua: @ 0905.193.688 — B3 facebook.com/vietgold; — & Site: Luyenthitracnghiem.vn



https://www.facebook.com/vietgold/
http://luyenthitracnghiem.vn

@ Két néi tri thire véi cude sdng

ALY

+00 +00

e Ta c6 bang bién thién ctia ham s6 y = g(x) = f (> + 4z +5) = f(u) la

T —00 -2 +o0

+00 +00
\ /

2\1/2

Wl N NS

Vay ham s6 y = g(z) = f (2% + 42 + 5) ¢6 ba diém cuc tri. O

$>Cau 7.
Cho ham s6 y = f(z) lién tuc trén R va ¢6 do thi nhu hinh vé bén. y
Tim s6 nghiém ctia phuong trinh f (sinz + cosz) + 2 = 0 trén doan 1 ! /
[0; 27].

A3, ®) 4. ©:2. D)s.

o Loi gidi.
e Cach 1: Phuong phap truyén thong
Ta co f(sinz +cosz) +2=0«< f (ﬁsin (.73 + %)) = —2.

V2 sin x—|—z =a, € (—o0; —2) _sin<x+ﬁ> _ M

4) ’ 4 2

N ‘ Yl

Dua vao do thi ta co V2 sin <1’+%) - 1 o | sin (er% _ E
D) =meh |(eaT)-

a T
Ta ¢6 — < —1 nén phuong trinh sin (SL’ + —

V2 4>:%

Xét do thi ham sb y = sin (ac + %) trén [0; 27]
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Ta thay phuong trinh sin (x + Z) = —E ¢6 2 nghiém trén [0; 27]; phuong trinh sin (:z; + %) = —
¢6 2 nghiém trén [0; 27] va cac nghiém la khac nhau.

Vay phuong trinh f (sinz + cosx) + 2 = 0 ¢6 4 nghiém trén [0; 27].

e Cach 2: Phuong phap ghép truc

Ta c¢6 f(sinz +cosz)+2=0<%« f(sinz + cosz) = —2.

Déat v =sinx 4 cosz = v/ = cosz —sinz. Cho v/ =0 < sinx = cosz & x = % + kr (k€ Z).

T
xr = Z
Ma z € [0; 27| = 5
r=—.
Z 4 Z
Bang bién thién ctia ham s6 u(z):
m om
u'(z) + 0 — 0 +

1 -2

Z 2 5
Ham s6 ¢6 hai diem cuc tri 1ax:5vax:f.
Tac6 f(V2) =a, f(~V2) =bvéia>0,-2<b<0.

T do thi ham s6 y = f(x) va tit bang bién thien clia ham s6 u = sinz + cosx ta c6 bang sau:

— 2

Tu bang trén ta thay phuong trinh f(u) = —2 ¢6 4 nghi¢m =.
Vay phuong trinh da cho ¢6 4 nghiém.

Chon dap an @ O

$>Cau 8. Cho ham s6 y = f(x) c6 bang bién thién nhu sau
T |—o00 -3 0 1 +00

f'(x) -0 + 0 — 0 +

+00 2

f(x) e 7N -

-+00

S6 nghiem thuoc khoang (—g; 27r> clia phuong trinh |f (2cosxz — 1) =2 (1) la
(A)8. 5. (©)s. (D) 6.

L&i giai.
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bat u =2cosz — 1,z € (%;2#),‘5& co

=0 u(0) =1
u'(z) = =2sinx;u(x) =0 = = (0)
= u(m) =—3
Béang bién thién cta u(z)
z 0 2
T —— T
5 m
u=2cosx—1| 0 1 0 -3 0 1

-3

-3
3 3
|(u)] 2 > 2 2
0 0 0 0 0
S6 nghiem thudc khodng (—%; 27r) cia phuong trinh |f (2cosz — 1)| =2 1a 6. O

$>Cau 9. Cho ham s6 y = f(z) lien tuc va x4c dinh R va ¢6 do thi nhu hinh vé. Ham s6
y = f (22 — 4|x|) c6 tat ca bao nhiéu diém cye tri?

y = f()

/

X

|

W

)
cccocoooooeod =

(A)s. ® 7. ©o. D) 11.

T —— ——

® Loi gidi.

Ditu(z) =2’ —dr=u=22—-4=0=2=2
Dat ¢ = u (|z]) = |z|* — 4|
V& do thi ham s6 u(z) = 2% — 4z, tit d6 suy ra do thi t = u (|z|)
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Yy Yy

O
0 x x

Bang bién thién
T —00 2 +00
1 = 1% — 4a +00 —4 —2 0 2 4 400
t=u(]z])|+oo 1 0 —4 0 —4 0 1 +o0
+0o0 “+0o0
£(t) = g(x) / \ / \
£(0) £(0)
~ N

Suy ra ham s6 y = g(x) = f (2% — 4]x]) c6 tat cd 5 diém cyc tri.

Chon dap an @ OJ
$>Cau 10.
Cho ham s6 y = f(z) lien tuc trén R ¢6 d6 thi nhu hinh beén. y
Phuong trinh f (1 — f(z)) = 0 ¢6 tat cd bao nhiéu nghiém thuc

phan biét?

A)s. ® 7. ©4. D) 6.

® Loi gidi.

Cach 1: Phuong phap tu luan.
Ta co

1—f(z)=m (-2<m< —1) flz)y=1—-m (1)
f=f(x)=0&< |[1—f(z)=n(0<n<1) s [fley=1—-n (2)
1—f@)=p(1<p<?2) flx)=1-p. (3)
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Tt do thi, ta co

e 2<m<—1=2<1—m< 3, suy ra phuong trinh (1) ¢6 1 nghiém z;
e 0<n<1=0<1-n<1,suyraphuong trinh (2) c6 3 nghiém xs, 3, 74;

e l<p<2=—-1<1-—p<0,suyrapuong trinh (3) c6 3 nghiém x5, xg, x7.
Dé thay 7 nghiém tren 1a phan biet. Vay phuong trinh da cho c¢6 dung 7 nghiém.

Cach 2: Phuong phap ghép truc.

bat u=1— f(x).

T d6 thi ctia ham y = f(z) ta ¢6 f(4) < =3 va =3 < f(0) < 0.

T d6 suy ra bang bién thién ctia ham v = 1 — f(z) va ham f(u) nhu sau:

T —00 -1 1 +00
“+o00
4
! 1 1
w=1-f(x)
0
—00
+00

\\ AR RN RN
o | Y
1)

T bang trén ta thay phuong trinh f(u) = 0 ¢6 7 nghiém phan biet.

Chon dap an O

‘ ¢ Céu 11, ‘
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Cho ham 86 y = f(z) ¢6 dao ham trén R va c¢6 do thi y
la duong cong nhu hinh vé. Dat g(z) = 3f(f(x)) + 4.
S6 diém cyc tri ctia ham s6 g(x) 1a

A)2. B 8. (5%. (D) 6.

1 4 z
® Li gidi.

Cach 1: Phuong phap tu luan

)

/TN |

2

_1/ 4 x
) =0

410 = 37D Pl (0) = 0 37 () o) =0 [T =0 1T 20 <,

+f(x) =0 c6 3 nghiém don phan biét xq, z2, x3 khac 0 va a.

+ Vi2<a<3nén f(z) =a c6 3 nghiém don phan biét x4, x5, x¢ khac xq, 9,23, 0, a.

Suy ra ¢'(z) = 0 ¢6 8 nghiém don phan biét.

Do d6 ham s6 g(z) = 3f(f(x)) + 4 c6 8 diém cyc tri.

Cach 2: Phuong phap ghép truc

Dat u = f(x)

Tu do thi clia ham y = f(x) ta suy ra BBT ctia ham u = f(z) va ham g(z) = 3f(f(z)) + 4 nhu sau
(v6i2<a<3; f(—=5) <=b< fla) < —4).
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x —00 0 a +00
u= f(xr) |—o0 0 a 3 a 0 -5 0 a +00
+00
13 13 13 /
g(x) = ST o
o g(a) g(a) \ / g(a)
9(=5)

Tit BBT ctia ham hop ta ¢6 ham s6 g(z) = 3f(f(x)) + 4 c6 8 diém cyc tri.
Chon dap an O

$>Cau 12.
Cho ham s6 bac bon y = f(z) ¢6 do thi nhu hinh vé. y

S6 diém cyc tri cia ham s6 g(x) = f(2® — 3z + 1) 1a
11

A3, ®) 5. ©r. 0),

 Loi gidi.

Cach 1: Phuong phap tu luan truyén thong
Do y = f(x) 1a ham s6 bac bén nén 1a ham s6 lien tuc va ¢6 dao ham luon xéc dinh tai Vz € R.

=1 € (0;1)
Theo d6 thi ham s6 ta ¢6 duge f'(z) =0 [z =1
T =1y € (1;3).
[z =1
9 r=-—1
= £ 2 /(3 P 327 —3=0 3
Mat khac ¢'(z) = (32° =3)f'(#° =3z +1)nén ¢g'(z) =0& | , S (27 =3r+1=ux
fla®—3z+1)=0 ,
¥ =3r+1=1
2% — 3z + 1 = 5.

Xét ham s6 h(z) = 2° — 3z + 1 trén R.

r=1
Ta 6 W' (x) =32 =3, W (z) =0 & X tir d6 ta c6 BBT cua y = h(x) nhu sau
'T J—
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y 4

T —00 —1 1 +00

) + 0 - 0 +
3 +00
I
—00 -1

T BBT ctia ham s6 h(x) = 2® — 3z + 1 nén ta c6 h(xz) = z; € (0;1) ¢6 ba nghiém phan biet, h(x) = 1
c6 dung 3 nghiém phan biet, h(z) = x5 € (1;3) c6 dung ba nghiém phan biét va cdc nghiem nay déu
khac nhau dong thoi khac 1 va —1. Vi thé phuong trinh ¢'(z) = 0 ¢6 ding 11 nghiem phan biet va
déu 1a céc nghiem don nén ham s6 y = g(x) ¢6 11 cyc tri.

Cach 2: PP ghép truc

r=ac(0;1) =0
Tu d6 thi ham s6 ta c¢6 duge f/(z) =0 [z =1 Vé{ N
B _ fla) < f(b) <0
r=>be (1;3)

batt=2>—-3z+1=t=32>2—-3.Chot' =0 2 = £1.
Ta stt dung phuong phap ghép truc dé lap bang bién thién cho ham s6 g(x) = f(2® — 32 + 1) nhu sau

T —00 —1 1 +00
t/
0 0
b 3 b b 400
a a
—00 -1

oo i
\ f(=1)
0 0 0 0
g(z =)f(t) f(a)/ \ / \ / ™ f(a/ \f(a)/ \ /
£(b) f(b) 1)

Tit bang bién thién trén ta thiy ham sb g(z) = f(2® — 3z + 1) ¢6 11 diém cyc tri.
Chon dap an @ ]

> Cau 13. Cho ham s6 y = f(z) lién tuc trén R va ¢6 do thi nhu hinh vé.
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ALY

. ; 3r2+2r+3
Tim tat ca cac gia tri m de phuong trinh ’ f (%) ‘ = m c6 nghiém.
x
@—4§m§—2. m>—4. ©2<m<4. @2§m§4.
® Loi gidi.

@ Cach 1: Phuong phép truyén thong
Duya vao do thi da cho ta c¢6 do thi cia ham y = |f(z)] 1a

Duya vao bang bién thién ta c6 z € R &t € [1;2].

F (3x2+2x+3
202 42

nghiem ¢t € [1;2] & 2 <m < 4.

Vay phuong trinh

) ’ = m c6 nghiém khi va chi khi phuong trinh |f(¢)| = m c6

® Cach 2: Phuong phap ghép truc
Duya vao do thi da cho ta c¢6 do thi cia ham y = |f(z)] 1a

242 —42% 4+ 4
Dattzwit/: 7+

222 + 2 (222 1 2)2
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ALY
T |—o00 —1 1 +00
Y -0 4+ 0 -
3 2 \
Yy 2 \ / 3
1 2
Ta c6 bang bién thien:
T —00 —1 1 +00
3 2 \
t 2 \ / 3
1 2
a 4
oL TS T TS
2 a
V6i 2 < a < 4. )
3 2x + 3
Vay phuong trinh ‘ f (%)‘ = m ¢6 nghiém khi va chi khi 2 <m < 4.
x
Chon dap an @ OJ

$> Cdu 14. Cho ham s y = f(x) lién tuc trén R va do thi c6 ba diém cyc tri nhu hinh duéi day
Yy

S6 diém cyc tri ctia ham s6 g(x) = f(2® — 3z +2) 1a

(A) 5. ®) 7. (©o. (D) 11.

o Li gidi.

Cach 1: Ty luan truyén thong
Ta co: ¢'(x) = (32% — 3) - f'(2® — 3z + 2), suy ra

T =
r=-1

¥ —-3r+2=a (1)
?—3r4+2=0 (2)
2* =3z +2=c (3)

322-3=0

I@) =00 3190 %
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Duta vao do thi ham s6 y = 2® — 3z + 2, suy ra

® Phuong trinh (1) ¢6 1 nghiem khac +1, vi -4 < a < —1.
© Phuong trinh (2) ¢6 1 nghiem khac +1, vi —1 < b < 0.

© Phuong trinh (3) ¢6 3 nghiém phan biét khac +1, vi 0 < ¢ < 4.

Nhu vay phuong trinh ¢/(z) = 0 ¢6 7 nghiém phan biét, tic 1a ham s6
g(x) = f(x® — 3x +2) ¢6 7 diém cyc tri.

Cach 2: Phuong phap ghép truc
Dat g(z) = f(2® =3z +2) vat =23 — 3z + 2, suy rat' = 32> — 3, ¢ = 0 & x = +1. Bang bién thien

cla t(x)
T —00 -1 1 +o0o
Y + 0 - 0 +
4 +o00
y / \ /
o 0

Khi d6 ham s6 tré thanh g(t) = f(¢).
Tit do thi ham s6 g(z) = f(x) ta c6 cac diém cyc tri a € (—oo0; —1),b € (—1;0),c € (0; +00). Khi d6
ta c6 bang bién thién sau:

T —00 -1 1 +00

y' a b c 4 c 0 c

i ( ( ©
N AN

a) f(e) f(e) /
~N N SN S
f() f(4) f(0)

Vay ham s6 c6 7 cuc tri.

Chon dap an OJ

$>Cdu 15. Cho ham s6 bac bén y = f(z). D6 thi ham s6 y = f’(x) nhu hinh vé. S6 diém cuc
dai ctia ham 6 g(z) = f (\/:1:2 + 2z + 2) 1a

Y

-1 1 3/

@A)1. ® 2. ©s. D4

 Loi gidi.

Cach 1: Phuong phap truyéen théng
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y' 4
z+1
Ta co ¢ () = ——n——1f" (V22 + 22+ 2).
g (@) \/x2+2:v—|—2f( )
Khi do
r+1=0
+1=0 VETmTa—1 P77
x = x x = —
Jd(x)=0s |, & e |lz=-1+2V2
(Vv +2)=0 " |Vl r2er2=1
r=—1-—2V2.
V2 +2x+2=3
Bang xét dau
r | —00 —1-2V2 -1 —14+2v2 +00
g (z) — 0 + 0 — 0 +

T d6 suy ra ham s6 g(z) = f (\/352 + 2z + 2) c6 mot diém cuc dai.
Chu y: Dé thuyc hién xét dau — hay + ciia ¢'(x) mot cach nhanh chong, ta lay mot gia tri o thude
khoang dang xét roi thay vao ¢'(x). Ching han véi khoang (—1; —1 + 2v/2) ta chon 2 = 0 — ¢/(0) =

1 ’ N < X . £ ’
Ef (\/5) < 0 (vi dya vao do thi ta thay f <\/§> < 0).
Cach 2: Phuong phap ghép truc
Yy
-1 1 3
O X

bat u(zx) = Va2 +2x+2=/(x+1)2+1>1.
r+1

Khi dé6 u/(z) = s u(x) =00 =—1.

Var+2x+2
Va2 +2r+2=—1 (V6 nghiém) r=—1
Xét [Va?+2z+2=1 & |v=-1+2V2
Va2 +2z+3=3 r=—1-2V2.
Béng bién thién ctia ham s6 f(u) = f (\/ 12 + 2% + 2) (Duia vao do thi ctia ham s f/(u))
T | —o0o  —1-2y2 -1 —142/2 +
+00 +00
u(z) T3 3—
—_—
f'(u)

+ 0 - 0 - 0 +
f(u)/>\/
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ALY

Quan sat bang bién thién ta thay ham s6 f(u) = f <\/ 22 + 22 + 2) c6 mot diem cuc dai.

Chon dap an @ O

¢S Cau 16. Cho ham s6 y = f(z) lién tuc trén R va c6 bang bién thién nhu sau:

x —0 0 1 4 +00

f'(a) - 0+ 0 -
+00 1 - 13
—8 —00
. 13 o o R , T
Phuong trinh f(cosx) = 3 ¢6 bao nhiéu nghiém thuoc khoang (—5; 5) ?
(A)o. 1, (©2. D) 4.
® Loi gidi.

Cach 1: Phuong phap truyén théng
Dat t = cos, x € (—g; g) =t € (0;1].
13
5 13
Duya vao bang bién thién trén, ta c6 phuong trinh f(t) = 3 c6 ding mot nghiém ¢ € (0; 1].

1
Phuong trinh f(cosz) = ; tré thanh f(t) =

Véi mot nghiem ¢ € (0; 1], thay vao phép dit ta duge phuong trinh cos x = t ¢6 hai nghiém phan biét
thudc khoang <—g; g)

Cach 2: Phuong phap ghép truc

Dat u(x) = cosz, x € (—g; g) =u € (0;1].

Ta c6 v/ (z) =sinz, v'(x) =02 =0¢€ (—g; g)

Béng bién thién ctia ham s6 f(u) trén nita khoang (0; 1]

™

5 0
1
u(z) 0/\

5
f(@) e
SN

-8 s -8

x J—

bo|

0

. . 13
Quan sat bang bién thién, ta thay phuong trinh f(u) = 3 ¢6 hai nghiém phan biét.

Chon dap an @ O
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ALY
$>Cau 17. Cho ham s6 f(z) ¢6 bang bién thien nhu sau:
T |—o0 2 4 +00
Y + 0 - 0 +

400
Y /5\2/

S6 nghiém ctia phuong trinh f (4 — Va3 — 622+ 9:76) —3=01a

A)s. ®) 6. ©s. D4

® Loi gidi.

Cach 1: Phuong phap truyén théng.
Diéu kien xac dinh 2% — 622+ 92 > 0 < 2 > 0.
4—Va3 —622+9z =a; € (—o0;2) (1)
Taco f(4—Va? —622+92) =36 |4— Va3 — 622+ 9z = ay € (2;4) (2)
4 — Va3 —622+ 9z = a3 € (4;4+00). (3)
Dat ¢t =4 — V2% — 622 + 92 v6i x > 0.

32?2 — 12 9 x =1 (nhan
Tacot = ——b 20T i 0,043 ¢ =0=322— 120+ 9 =0 (nhan)
2vVx3 — 622 + 9z x =3 (loai).
Lap bang bién thién clia t = 4 — Va3 — 622 + 9.
x| 0 1 3 +00
o - 0 + | -
I i
2 \
3 —
Tit bang bién thién trén, suy ra
© Phuong trinh (1) ¢6 1 nghiem.
@ Phuong trinh (2) ¢6 3 nghiem.
© Phuong trinh (3) vo nghiém.
Vay phuong trinh da cho ¢6 4 nghiém phan biét.
Cach 2: Phuong phap ghép truc.
Datt =4 — Va3 — 622 4+ 92 véi x > 0.
3x? — 12 9 =1 (nha
Tacot = — 00 0 0 A3 —0m 32 120+ 0=0e |C L (mhan)
2V a? — 622 + 9z x =3 (loai).
Lap bang bién thién clia t = 4 — V23 — 622 + 9x.
x| 0 1 3 +00
¢ - 0 + H —

4

-

Ta c¢6 bang sau
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ALY

0 1 3 +00
4 4 2 4 2 -
) )

Dua vao bang, phuong trinh da cho c6 4 nghiém phan biét.
Chon dap an @ O

$>Cau 18.
Cho ham s6 y = f(x) ¢6 do thi nhu hinh sau. C6 bao nhiéu gié tri Yy
nguyén clia tham s6 m dé phuong trinh f(v/4 — 22) = m c6 ding
2 nghiém phan biét.

A1 ®) 2. ©s. D) 4.

T

I

I

Z e dla
R
8

—2
® Loi gidi.
@ Cach 1: Cdch tu luan truyén thong.
Tt do6 thi, suy ra bang bién thién ctia ham s6 y = f(x)
x —00 -1 1 400
f'(z) + 0 = 0 +
3 +o0
@ | T T~
—00 -1

Xét ham s6 g(z) = f (V4 — 2?) ¢6 tap xac dinh 2 = [—-2;2].
Ta c6 ¢'(x) = — (VA —a?).

=0
=0 z=0

= |V4—22=—1 (loai) =
"(V4—22) =0 ' T =+3.
f< ) Vi—22=1

Bang bién thien

J(x)=0= [
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ALY

x -2 -3 0 V3 2
J'(x) — 0 + 0 - 0 +

() 1\1/ \1/1

Duya vao bang bién thién suy ra phuong trinh g(z) = m c6 hai nghiém phan biét khi

m = —1
[m € (1;3).

Vim € Z nén m € {—1;2}.
Vay c6 2 gia tri m thdéa man bai toan.

©@ Cach 2: Phuong phdp ghép truc.
Dat t = v4 — 22 ¢6 tap xac dinh 2 = [—2;2].

Tacot' = ——— ¢ =0=a=0¢ (~2,2).

V4 —a?

Béng bién thien

t/ + —
2
t / \
0 0

Phuong trinh f (v4 — 22) = m tré thanh f(t) = m.
Tu do thi ham s6 y = f(x) va bang bién thién ¢(z) = v4 — 22 ta ¢6 bang sau day

x -2 0 2
t 0 1 2 1 0
3 _
2 y=m
—1 —1

Tt bang trén suy ra phuong trinh f(¢) = m c¢6 hai nghiém phan biét khi m € (1;3) hodc m = —1
ma do m € Z nén m € {—1;2} théa méan bai toan.
Vay ¢6 2 gié tri m thda man.

Chon dap an O

‘ ¢ Céau 19. ‘
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Cho ham s6 y = f(z) xac dinh lien tuc trén R ¢6 do thi nhu y
hinh vé& bén. S6 nghiem thuoc doan [0;4] clia phuong trinh

|f(z* —22)|=21a
A) 4. ® 3. (©s. (D) 6.

® Loi gidi.

Cach 1: Phuong phap tu luan truyén théng. y
f(z® —22) =2

Ta c6 phuong trinh |f(z? — 22)| =2 & [

f(z? —21) = —2.

T do thi ham s6 da vé cia y = f(z) ta c6

2
0 -2z =1
f(z*—22)=2% [ 9

T —2r = —

z=1.

[x:1i\/§
1<:>

Xét tren doan [0;4], ta duge 2 nghiem z = 1; 2 = 1+ /2.
> —2r=ua [x2—2x—a:O

fla? ~ 2w) =

-2 &
[x2—2x:b 22 =2 —-b=0

v6i [

V6i phuong trinh 22 — 22 —a =0 c6 A’ =1+ a < 0 do vay phuong trinh nay vo nghieém.

r=1+vb+1

Y e 1—-—+vb+1 < 0 con
0 <14+ +vb+ 1< 4, nhu vay é truong hgp nay phuong trinh ¢6 1 nghiém.

Két luan: phuong trinh da cho ¢6 3 nghiem trong doan [0; 4].

Cach 2: Phuong phap ghép truc

Dat t = 2° — 2z, ta c6 t' = 2z — 2, tit do thi ctia ham 6 f(x) da cho ta c6 f(0) =1, f(1) = f(—1) =2
va f(8) =m < —2.

Ta c6 bang ghép truc nhu sau:

T | —00 1 2 4

—2<a< -1
1<b<2.

V6i phuong trinh 22 — 22 — b = 0 & [ ta c6 nghiéem = =

m < —2
|m| > 2
/

£l
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ALY
Qua bang ta thay phuong trinh |f(¢)] =2 & |f(2? — 22)| = 2 ¢6 3 nghiém phan biét.
Chon dap an @ O
$>Cau 20. Cho ham s6 y = f(x) théa f(0) = —2 va c6 bang bién thiéen nhu sau:
T |—o0 =1l 1 400
f(x + 0 - 0 +

fx

~—

00/1\3/+OO

S6 nghiem thuyc ctia phuong trinh f[2 + f (e¥)] =1 1a

®e. ® 4. ©r1 D 3.

® Loi gidi.
Cdch 1. Phuong phdp truyén thong
rT=a
fle)=—-1le [z=bvéia< -1, -1<b<0,c>1
r=c
bat g(x) = f[2+ f ()]
g'(@) = f 24 f ()] f(e") e )
e’ =1
24 f(e") = -1 .
FR+FE)]=0 |2+ f(e") =1 7% lz=Inec
J@)=0<|", = S le"=b o :
f(e®)=0 e’ =—1 . r=
e =c¢
e’ =1
|z =10
r |—00 0 Inc +00
g (x -0 + 0 -
1 400
-2 -3
R+ F(e) =1 g() = 1
Vay s6 nghiém cua phuong trinh f[2 + f (e*)] =1 1a 2.
Cach 2. Phuong phap ghép truc
Dat t =e® vau = f(t) + 2.
Béng bién thién ctia ham f(u) nhu sau:
r |—00 +00
t 0 D +o00
u 0 @ —1 D +00

+0o0

2\3/1\3

Vay s6 nghiém ctia phuong trinh f [2 + f (e*)] = 1 1a 2.
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ALY
Chon dap an @ O

¢S Cau 21. Cho ham s6 y = f(z) c6 bang xét dau dao ham nhu sau

T —00 -2 0 2 +00

f(x) — 0 + 0 — 0 +

Ham s6 g(z) = f(3z — 2) dong bién trén khodng nao duéi day?

(A) (2;4). (—1;1). ©(1;2). D) (0;1).

— =

 Loi gidi.

Cach 1: Ty luan truyén théng

g'(x) =33z - 2).

—2<3r-2<0 |0<7<3
=

3r—2>2 4

> —.
T3

J()>0<3fB3r-2)>0& f/Bxr—2) >0«

4
Chon khoéng (2;4) vi (2;4) C (5’ 4_00).

Cach 2: Phuong phap ghép truc

Dat u = 3z — 2. Ta ¢6 v/(z) = 3.

Ham s6 g(z) = f(3z — 2) tr6é thanh ham s6
Tt bang xét dau dao ham ctia ham s6 y =

= [f(u).

)
f(x) ta c6 bang sau

+oo

[SUN N

2
3

f(u) \\\\\\ /////” \\\\\\ /////”

. 4 2 4
Tt bang trén ta thay <—§; §) va (—; +oo) chi chita khoang (2;4).

3
Vay ham s6 g(x) = f(3z — 2) dong bién trén khoang (2;4).
Chon dap an @ OJ
¢S Cau 23. Cho ham s f(z) c6 bang bién thién nhu sau
T | —oo —V2 0 V2 +00
f'(x) = 0 + 0 — 0 +
+00 0 +00
—2 —2
) L ~ 7w 13w] . i .
S6 nghiém thudc doan VR ctia phuong trinh f (sinz —cosz) +1 =0 la
A)7. (B) 10. (©s. (D)s.
o Loi gidi.
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.
Cach 1. Ty luan truyén théng
V2sin (x - 2) =t € (—oo, —\/5) (1)
- V2 sin (x - E) =ty € (—\/5; O) (2)
. : . 4
Tacof(smx—cosx)+1:O(:)f<\/§sm<x—_)):_1@ -
2sin (a: - %) =14 € (—\/5; +oo) (4)
Céc phuong trinh (1) va (4) déu vo nghiem.
N . 1
Xét do thi ham s6 y = /2sin (x — Z) trén [—7—7T; ﬁ}
4 47 4
Y
V2
0
T 3w ™ _bm /9 137 z
4 4 4 4 4 4
V3

Ta thay phuong trinh (2) c6 4 nghiém phan biét va phuong trinh (3) ¢6 6 nghiém phan bi¢t dong thoi
trong s6 ching khong cé 2 nghiém nao trung nhau.

Tm 13
Vay phuong trinh da cho ¢6 10 nghiém phan biét thudc doan [—Zﬂ; Tﬁ] )

Cach 2. Phuong phap ghép truc
- . ) T . T 13w
bat t =sinx — cosz = \/§sm (:c — Z>’ Vvizx € |———; T nént € [—\/5; \/ﬂ

47
3 5 3m Tm 11w 13
Tacét’:\/icos<x—g>:O<:>xzz7r+k7r<:>x€{—%;—%;Zﬂ;zﬂ;%;%}.

Khi d6 phuong trinh f (sinx — cosz) + 1 = 0 trd thanh f(¢) = —1.

Ta co
_77‘(‘ o m 3m T 117 137
m 4 4 4 4 4 4 4
/ V2 V2 \/i\
ISVAVA
W .
0 /0 /0 /0 /0 / 0
f(t)
y=1

NL/ NS NG NG N

Duta vao bang bién thién thi phuong trinh da cho c6 10 nghiém phan biét.
Chon dap an ]

¢ Cau 24. Cho ham s6 bac bon y = f(x) ¢6 do thi nhu hinh vé dudi day.
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y 4

—2 —1 0.75
\/ ¢ f”
S6 diém cyc tri cia ham s6 g(z) = f (223 + 322) 1a

(A)5. ®) 3. ©r. D) 11.

 Loi gidi.

Cach 1. Tu luan truyén théng

Do y = f(x) 1a ham s6 bac bén nén 1a ham s6 lien tuc va ¢6 dao ham luon x4c dinh tai Vz € R.
r=ux € (—2;—1)

Theo do thi ham s6 ta c6 duge f'(z) =0< |x =29 € (—1;0)
x =x3 € (0;0,75).

Mit khéc ¢'(x) = (622 + 6x) f' (22 + 32?) nén

(2 =0
=-1
/() 0@[6x2+6x20 ;3+32
g x) = / 3 2 T r =T
2x° + 3 =0
f(x I) 223 + 32% = x5
227 + 327 = 3.

Xét ham s6 h(z) = 223 + 3% trén R.

0 2
Ta c6 W (z) = 62% + 6z, I (z) =0 & [x _ tit d6 ta c6 bang bien thién cta y = h(z) nhu sau

T —00 —1 0 +00

B (x) + 0 - 0 +

1 +00
h(z) / \ /
—00 0

T bang bién thieén ctia ham s6 h(z) = 22° 4 32% nén ta c6 h(z) = z; c6 ding mot nghiem, h(zr) = z,
c6 ding 1 nghiém, h(x) = x3 ¢6 ding ba nghieém phan bi¢t va cac nghiem nay déu khac 0 va —1.
Vi thé phuong trinh ¢'(z) = 0 ¢6 ding bay nghiém phan biet va déu 1a cac nghiem don nén ham s6
y = g(x) ¢6 7 cuc tri.

Cach 2. Phuong phap ghép truc
Goi a, b, c 1a cac diém cyc tri ctia ham s6 y = f(z), trong d6 —2 <a <b <0< ¢ < 0,75.
x=0

Datt =223 4323 ¢ =0 < 62° + 62 =0 & |
r=-—1L
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Khi d6 phuong trinh g(z) = f(223 + 322) = f(t)
Ta c6 bang bién thien

x -0 —2 -1 0 0.75 +oo
g
32
/1\ /
t ¢ e, ¢
B =L 0T
7 | | |
A4 | | |
-4 5 | | |
* * *
I NS T~ SN N
* * * *

Do phuong trinh ¢'(z) = 0 ¢6 ding by nghiem phan bigt va déu la céc nghiem don nén ham sb
y = g(x) ¢6 7 cuc tri.

Chon dap an @ O
$>Cau 25. Cho ham s6 f(z) c6 bang bién thién nhu sau
T |—o00 =1l 0 1 +00
Y + 0 - 0 + 0 -

2 2
50 1 —00
S6 nghiém thuoc doan [—3;; 2#] cia phuong trinh 2f (cosz) —3 =0 la

(A 4. B 7. ©s. D)s.

o Li gidi.

Cach 1: Ty luan truyén thong
cost =a € (—oo; —1)

—be(~1;0
Ta c6 2f(cosx>_3:0@f(cosx):g@ cos T GEO : )
cosT = c ;
cosx =d € (1;+00)

Vicosz € [—-1;1] nén cosz = a € (—oo; —1) va cosx = d € (1;+00) vO nghiém.

N . 3
Xét do thi ham so y = cosx trén {—g; 2%]

Phuong trinh cosz = b € (—1;0) ¢6 4 nghiém phan biét.
Phuong trinh cosz = ¢ € (0;1) ¢6 3 nghiém phan biét, khong trung v6i nghiém nao ctia phuong trinh
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cosz =be (—1;0).

3
Vay phuong trinh da cho c¢6 7 nghiém phéan biét thuéc doan —g; 27} .
Cach 2: Phuong phap ghép truc

Ta ¢6 2f (cosz) —3 =0« f(cosx) zg (%)

3
Dat t =cosz,t € [-1;1]; t' = —sinx; ' =0=x =km;, z € [—5;24 =z € {—m0;m2r}

3T
z 5 - 0 ™ 2T
t - 0 + 0 — 0 +
0 1 1
—1 -1

Khi d6 (x) tré thanh f(t) = g

. 3 . . R .
S6 nghiém ctia phuong trinh (x) trén doan [—;; 27?] la s0 giao diem ctia do thi ham s6 y = f(¢),

) 3
t € [-1;1] va duong thang y = 2

Ta c6 bang bién thién sau:

3T ™ ™ 3T
x —7 -7 _5 0 § m 7 2
t=cosx | O -1 0 1 0 -1 0 1

wl NSNS

z 7z 2 3 . N P o
Tu bang bién thién ta duge két qua duong thang y = 2 cat do thi ham s6 y = f(¢) tai 7 diem hay

3
phuong trinh (%) ¢6 7 nghiém phan biét trén doan {—;; 27?]

Chon dap an O
$> Cau 26.
Cho ham s6 bac bon y = f(z). Ham s6 y = f’(z) ¢6 d6 thi nhu hinh y
bén. S6 diém cuc dai ctia ham s6 y = f (\/ 22 + 22 + 2) 1a

(A) 3. ®) 2. (©)4. D) 1.
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® Loi gidi.
Cach 1: Ty luan truyén théng
T do6 thi ctia y = f/(x) ta chon f'(z) = (x + 1)(z — 1)(z — 3).

Ap dung cong thic y = [f(u)]’ = o' f'(u) véi u = Va2 + 2z + 2.
Ta c6

Y = [f(Vara+2)] = —_5:2;2 (Ve r2+1) (Ve o2 1) (Val+ 20 2 - 3)

(x+1) <\/:c2+2:v+2+1) (x+1)*(2?+22—7)
\/x2+2x+2<\/x2+2x+2+1) (\/x2+2x+2+3)'

r=—1
=y = 0 |z=-1+2V2
r=—1-2V2.
r | —oco _1-2v2 -1 —1+2V2 +o0
y' - 0 + 0 - 0 +

Tit bang bién thien ta thay ham s6 c6 mot diém cuce dai.
Cach 2: Phuong phap ghép truc

Dat u = V2?2 + 2z + 2.

W) = (VP ror ey —

V2422 +2
W(z) = 0o x=-1.
Ta ¢6 BBT ciia ham s6 u = u(z):
T |—o00 -1 400
u'(z) - 0 +

T |—00 -1 1 3 400

/(@) \ / \ /

Ta c6 BBT ctia ham s6 y = f(u):
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T |—o0 -1 1 3 +o00
u(x)| 400 1 3 +oo

f(u) \ / \ /

Tt bang bién thién ta thay ham s6 y = f (\/ 2 + 22 + 2) c6 mot diém cue dai.

Chon dap an @ O

¢S Cau 27. Cho ham s6 y = f(z) c6 dao ham trén R va c¢6 do thi 1a duong cong nhu hinh vé
y

3

-5

Dit g(x) = 3f(f(x)) + 4. S6 diém cyec tri ctia ham s6 g(z) 1a

A2 ® s ©10. D)s.

T —— —

® Loi gidi.

Cach 1: PP ty luan truyén théng:

Y

3
y=a
fl/

T4

Ta co g'(x) = 3f'(f(x)) - f'(x).

Suy ra
f(z)=0
1) — / oy F(f@)=0 |flx)=a
g(x) =0 3f(f(x) f(x) =0« =0 2 leo (2 <a<3).
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Duya vao do thi ta c6 f(x) = 0 ¢6 3 nghiem don phan biét x;,29,23 khac 0 va a.
Vi2 <a<3nén f(xr) =a c6 3 nghiem don phan biét z4,x5,26 khac z1,22,73,0,a.
Suy ra ¢'(z) = 0 ¢6 8 nghiém don phan biét.

Do d6 ham s6 g(z) = 3f(f(x)) + 4 c6 8 diém cyc tri.

Cach 2: Phuong phap ghép truc:

Dit u = f(z), ta c6 bang bién thien ham f(u):

x —00 0 a —+00

u = f(x) |—o0 0 a 3 a 0 f(a) 0 a +00

3 £(3) 3 3 00
w | SN\ NSNS
—00 f(a) f(a) f(f(a)) f(a)

S6 diém cuye tri ctia ham s6 g(x) = 3f(f(z)) +4 bang véi s6 diém cyc tri clia ham s6 f(f(z)) tiic ham
s6 f(u) trén. Tt bang bién thién clia f(u), ta dude g(z) c6 8 cuc tri.

Chon dap an O

¢ Cau 28. Cho ham s6 y = f(z) ¢6 d6 thi nhu hinh vé.
Y

y = f(x)

C6 bao nhieu gid tri nguyén cia m € (—10;10) dé phuong trinh f (Va2 + 2z +10) — 3 = m co

nghiém?

(A)8. ®) 6. ©9. D).

® Loi gidi.

Cach 1: Ty luan truyén théng

Ditt=va?2+2:+10=>t=/(x+1)2+9=1>3.

Dé phuong trinh f (\/:L‘2 + 2z + 10) —3=m<&f (\/xz + 2z + 10) = m + 3 ¢6 nghiém thi ducng
thang y = m + 3 cit do thi y = f(z) tai diém c6 hoanh do = > 3.

Tt d6 thi ta dugem+3<2&m< —1
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Ma m € (—10;10) va m € Z =6 9 gia tri mthda man.
Cach 2: Phuong phap ghép truc
Ditu=va?+2r+10=>u=+/(z+1)?24+9=u>3

1
Khi d6 v/(z) = v =u=02=-1
Va2 +2x 410
BBT ciia ham s6 u(z):
x —00 -1 +00
u'(x) - 0 +

+00 +00
u@ | N T
3

Phuong trinh f (Va?+ 22 +10) —3=m < f (Va2 +22+10) =m +3 & f(u) =m+3
T d6 thi ham s6 y = f(z) va tit bang bién thién ctia ham s6 u = V22 + 2z + 10 ta c6 bang sau bién
thién ctia ham hgp f (\/ x? + 2z + 10) = f(u) nhu sau:

T |—00 —1 +00

—+00 —+00
\ /
3

Tu BBT: phuong trinh f(u) = m + 3 v6i u > 3 ¢6 nghiém khi m+3 <2< m < —1
Ma m € (—10;10) va m € Z = ¢6 9 gia tri m thda man.

Chon dap an @ O

> Cau 29.
Cho ham s6 bac bon y = f(z) ¢6 do thi ctia f/(z) nhu hinh vé bén. S6 diém y

cyc dai ctia ham s6 g(z) = f (\/902 + 2z + 2) 1a
(A)1. B 2. (©2. D) 4.

® Loi gidi.
Céch 1: Phuong phap tu lugn truyéen thong

1
Ta c6 ¢'(z) = ﬁ-f (\/$2+2z+2).
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r+1=0
r=—1
r+1=0 Vaz+2r4+2=-1
Suy ra ¢'(z) =0 & & & |lz=-1+V2

f(Var+2m+2)=0 " |VaPr2wr2=1

r=—1—+2.
Va2 +2x+2=3

Bang xét dau

T | —o0 —1-+2 -1 —1+V2 +00

g (z) — 0 + 0 — 0 +

Tit d6 suy ra ham s6 g(x) = Va2 + 2z + 2 ¢6 1 diém cyc dai. Chi y: Dé xét dau ctia ¢/(7) trén ting
khoang, thay vi dua vao do thi ham s6 f/(x) thi c6 thé chon gia tri dai dien trong khoang d6 va tinh
¢’ tai gia tri d6. Cdch 2: Phuong phdp ghép bang bién thién.

1
Ditt = V2 F0rF 2t = —— 0 Qe a——1—t=1
VIz+2z +2

Bang bién thién

x —00 1 +00
t — 0 + +

+00 +00
t c6 mot diém cuc tiéu c6 mot diém cuc tiéu

Giai thich: Dya vao do6 thi trén khodng (1;400), f(t) c6 1 diém cyc tiéu tai t = 2 do dao ham doi
dau tit (—) sang (4). Tai diem ¢ = 1 1a diém cyc dai vi dya vao do thi ham sé f/(¢) ddi dau tit (+)
sang (—). Do d6 ham 6 da cho c¢6 1 diém cyc dai. O

$>Cau 30. Cho ham s6 y = f(x) lien tuc trén R v c¢6 do thi nhu hinh vé.

16

/74 0 z

) 2 3sinx —cosx — 1
C6 bao nhiéu gia tri nguyén cua tham so m de phuong trinh f (‘ D

2cosx —sinx + 4
f(m?+4m+4) (1) c6 nghiem?

(A) 3. (B) 4. (©)s. (D) Vo sb.

o Li gidi.

Cach 1: Phuong phap tu luan truyén théng

3sinx —cosz — 1
Dat ¢ = & (2641 — (t+3)sinz = —1—4t (x).
! 2cosx —sinx + 4 (2t+1)cosz — (t+3)sinz (%)
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9
Phuong trinh () c6 nghiem < (2t + 1)+ (¢t +3)* > (4t +1)? & —qstst
Suy ra 0 < [t| < 1.
Tu do thi y = f(x) ta co:

@ y = f(z) dong bién tren [0; +00).
@ m?*+4m+4=(m+2)? € [0; +0).
@ |t] € [0; +0).

3sinx —cosx — 1

NA< ):244 t)) = f(m?+4m +4) & |t| = m? + 4m + 4.
en f ‘2cosx—sinx—|—4‘ fm*+dm+4) & f(|t]) = f(m* +4m +4) & |t| =m® +4m +

Phuong trinh (1) ¢6 nghiem < 0 <m?*+4dm+4<lem?*+4dm+4<1< -3<m < -1
DomeZ=me —-3;-2;—1.
Cach 2: Diing bang bién thién

3sinx —cosx — 1

Dit ¢ = o (211 N
¢ 2cosx —sinx + 4 (2t +1)cosz — (¢ + 3)sinz (%)

9
Phuong trinh (%) ¢6 nghiem < (2t 4+ 1)+ (¢t +3)* > (4t +1)* & —— <t < 1.

11
Suy ra 0 < |t| < 1.

T 0 1
1

# /

0
f(1)
()
y = f(m*+4m +4)
f(0)

Duya vao bang bién thién, ham s6 f(|t|) dong bién tren [0;1].
Phuong trinh c6 nghiem trén [0;1] © 0<m?+4m+4<lem?+4m+4<1& -3<m< -1
DomeZ=me —3;-2;—1.

Chon dap an @ O
¢S Cau 31. Cho ham s6 f(z) ¢6 bang bién thien nhu sau:
z —00 —1l 0 1 400
f'(x) = 0 + 0 — 0 +

/(@) +00\2/1\2/%0

S6 nghiém thuoc doan [—; 27] ctia phuong trinh 2f (sinz) + 3 = 0 la

@) 4. ® 6. ©s. Ds.

® Loi gidi.

@ Cach 1: Ty luan truyén thoéng
bat t =sinz. Do x € [—m;27] nén t € [—1;1].
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3
Khi d6 ta c6 phuong trinh 2f(t) +3 =0 < f(t) = —3
. . 3
Duya vao bang bién thién ta thay phuong trinh f(t) = . c6 2 nghiem: t = a € (—1;0) va
t=>be(0;1).

— Truong hop 1: t =a € (—1;0)
Ung véi gia tri t € (—1;0), phuong trinh ¢6 4 nghiem —7 < 1 < 23 <0 < 7 < &3 < T4 <
2.

— Truong hop 2: t =b € (0;1)
Ung véi gia tri t € (0; 1), phuong trinh ¢6 2 nghiem 0 < 5 < 6 < 7.

Hién nhién ca 6 nghiém trong 2 trusng hgp trén déu khac nhau titng doi mot.
Vay phuong trinh da cho ¢6 6 nghiém thudc doan [—; 27].

@ Céach 2: Phuong phap ghép truc
Diat t =sinx. Viz € [—m; 21| nén t € [—1; 1];

T
r=—=
2
T
t'=0&cosz=0% fEZE )
3T
r=—
2
T T 3
x - 3 0 5 T 7 2T
t=sinx 0 -1 0 1 -1 0
—1 -1 -1 —1

f(t) = f(sinz) :

—2 —2 —2

Ta c6 2f (sinz) +3 =0« f(sinx) = —;.

Do d6 tong s6 nghiém ctia phuong trinh da cho 13 6.

Chon dap an OJ

$>Cau 32 (Cau 46 MH - Lan1 - 2019 - 2020).
Cho ham s6 bac bon y = f(x) ¢6 do thi nhu hinh ben
Y

S6 diém cyc tri ctia ham s6 g(x) = f(2® + 322) 1a

(A) 5. 3. ©7. D) 11.
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® Loi gidi.

Ta c6

et S

a) Cach 1. Ty luan truyén théng
T do thi, ta c6 bang bién thién ctia y = f(x) nhu sau:

x —00 a b c “+00

—~ 0 + 0 — 0 +
+00 +o0
f(@) \ / \ /
g9(z) = f(2® +32%) = ¢'(x) = (2* + 32?) - f'(2® + 32?) = (32° + 62) - f'(2” + 32?).
r=—-2

322 + 62 =0 __x3—0 )
f’(a:3+3m2)20{:) x3—|—3x2:a<0 (1)
x>+ 32" =be (0;4) (2)
| [2°+32* =c>14 (3)
x=0

r = —2.

g(@)=0& (327 +62) f(c* +30%) =0 &

Xét ham s6 h(z) = 2° + 322 = W (z) = 32> + 62 = W (z) =0 & [

Bang bién thién

T —00 -2 0 +0o0
h'(z) + 0 - 0 +

h() 00/74\0/'+

Tt bang bién thién, ta thay

(0. ¢]

® Duong thang y = a cat do thi ham s6 y = h(z) tai 1 diém.
® Duong thang y = b cit do thi ham s6 y = h(z) tai 3 diém.
® Duong thing y = ¢ cit dd thi ham s6 y = h(z) tai 1 diém.

Nhu vay, phuong trinh ¢'(x) = 0 ¢6 tat cad 7 nghiem don phan bigt.
Vay ham s6 g(z) = f(2® + 32%) ¢6 7 cuc tri.

b) Cach 2. Ty luan truyén théng
Tt do6 thi ta ¢6 bang bién thien ctia ham s6 y = f(z) nhu sau
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x —00 a b c “+00

f(x) — 0 + 0 — 0 +
f(x) +OO\/\/M

Ta c6 g(x) = f(z® +32%) = ¢'(x) = (32® + 6z) - f'(2® + 32?).
=0

r=-2

2 4+322=a; a<0
2 4+322=b; 0<b<4
_:c3+3x2:c; c>4.

322+ 62 =0

ho g'(z) =
Cho ¢'(z) =0 & f’(a:3+3:1:2):0<:>

z=0

Xét ham s6 h(z) = 2* + 322 = I/(z) = 322 + 62. C6 W (z) =0 & [ 5
= -2

Bang bién thién

z —00 —2 0 +00
W(x) + 0 - 0 4+
4 400
Ta c¢6 do thi ctia ham h(z) = 23 4+ 322 nhu sau y B
T d6 thi ta thdy: v=¢
® Dudng thang y = a cit do thi ham s6 y = h(z) tai 1 ~N | y
diém. i
® Duong thang y = b cit do thi ham s6 y = h(z) tai 3 i y=>b
diéem. T [ U I B
® Duong thang y = ¢ cit do thi ham s6 y = h(z) tai 1 }
diém. i
Nhu vay, phuong trinh ¢'(x) = 0 ¢6 tat cd 7 nghiem don %‘2 ,,,,,,,,,, O_____ .
phan biét. y=a

Vay ham s6 g(x) = f(2* + 32?) ¢6 7 cuc tri.

¢) Céach 3. Phuong phap ghép truc
Dat u = 2 + 322
] rz=0
Ta c6 v = 322 + 62. Khi d6 v/ =0 < 5
r=—2.

Ta c6 bang bién thien
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z —00 -1 2 400
u | =0 a b 4 b 0 b 4 ¢ 4
+00 +00
f(b) f(b) f(b)
fu) \ / \ /
f(0) f(0) f(0)
fla) \
f(e)
Du vao bang bién thien ta thay ham s6 g(x) c6 7 diém cuc tri.
Chon dap an @ O
$>Cau 33 (Cau 46 MH - Lan2 - 2019 - 2020).
Cho ham s6 f(z) ¢6 bang bién thién nhu sau
Tz |—00 —1 0 1 +00

fm) + 0o - 0 + 0 -

2 2
/(@) / \ / \
. 5)
S6 nghiém thudc doan [0; ;} ctia phuong trinh f(sinz) =1 1a

A)7. (B) 4. ©s. D)s.

® Loi gidi.

o

a) Céach 1. Ty luan truyén théng
5)
bat t =sinx, x € [0; g} =te|[-1;1].
Khi d6 phuong trinh f(sinz) = 1 tr6 thanh f(t) =1, Vt € [-1;1].
Day 14 phuong trinh hoanh d6 giao diém ctia do thi ham s6 y = f(t) va dudng thang y = 1.
t=a€(-1;0)

Dua vao béng bién thien, ta ¢6 f(t) = 1 <
ta vao bang bién thién, ta ¢ f(¢) [t:bE(O;l).

(a) Truong hop 1: t =a € (—1;0)
Ung v6i mbi gia tri t € (—1;0) thi phuong trinh sinz = ¢ ¢6 2 nghiém 21,z théa man
T<x < Ty < 2T.

(b) Truong hop 2: t =b € (0;1)
Ung v6i médi gia tri ¢ € (0;1) thi phuong trinh sinz = t ¢6 3 nghiém 3, x4, x5 thda man

5T
0<z3 <a4 <73 27r<:1:5<7.

Hién nhién ca 5 nghiém trong 2 trudng hgp trén déu khac nhau.
5
Vay phuong trinh da cho ¢6 5 nghiém thudc doan [0; g] .

b) Cach 2. Phuong phap ghép truc
)
batt =sinz, z € [O; ;} =te[-1;1].

Khi d6 phuong trinh f(sinz) = 1 tré thanh f(t) =1, Vt € [-1;1].

Bang ky hoc: 0905.193.688 - € facebook.com/vietgold/ — & Site: Luyenthitracnghiem.vn



https://www.facebook.com/vietgold/
http://luyenthitracnghiem.vn

@ K&t ndi tri thirc véi cude sbng

ALY

™ 3T 5%
u = sinx 0 1 0 -1 0 1
2 2 2

flu) = 7 ~ /
f(sinz) W W y=1

0 0 0

Do d6 tong s6 nghiém ctia phuong trinh 13 5.

Chon dap an @ OJ

$>Cau 34. Cho ham s6 f(z) = z* — 2.
a) Bién luan theo m s6 nghiém ctia phuong trinh f(2? — 4x + 1) = m theo m.

b) Dém s6 diém cuec tri cia ham s6 y = f[f(z) — 1].

® Loi gidi.

a) Dat u = x® — 4z + 1, khi d6 phuong trinh tré thanh f(u) = m. Ta lap bang bién thien ghép nhu
sau.

T | —o0 2 +00

+OO\ / +00

u 1\_3/1
i Syem

+00

15
/ -

1 -1

Tt bang bién thién, ta thiy phuong trinh f(2? —4x + 1) =m

® Vo nghiém khi m < —1.

@ (6 hai nghiem phan biét khi m = —1 hoac m > 15.
@ C6 ba nghiém phan biét khi m = 15.

® (6 bén nghiem phan biet khi —1 < m < 15.

b) Ta c6 ham s6 y = f[f(z) — 1] = f(2* — 2z —1). Dat v = 2* — 2z — 1, ta c6 bang bién thién cta
y = f(v) nhu sau.
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ALY

T |—00 1 +00

. —i-OO\ 1 __— 1 / 400
LT 9 |

—+00 i i +0o0
f(v) | / 8 |
T

Tit bang bién thien, suy ra ham s6 y = f[f(z) — 1] ¢6 ba diém cyc tri, gdm hai diém cic tiéu va
mot diém cuc dai.
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