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CHU DE 3: HAM SO LOY THUA, MU VA LOGARIT

LY THUYET

I. HAM SO LOY THUA
1. Dinh nghia
e Hamsb y=x“ v6i a € R dugc goi la ham s6 liy thira.
2. Tap xac dinh
Tap xac dinh ctia ham sb y=x" la
e D=R néu « lasdnguyén duong
e D=R néu & lasdnguyén 4m hoic bang 0
e D=R néu o khdng nguyén

3. Dao ham ciia ham liy thira

!

e Hamso y=x" voi ¢ € R c6 dao ham véimoi x >0 va (xa) =a.x

a-1
e Dao ham ctia ham hop [u“ (x)}' =au*’ (x).u(x)

4. Tinh chit va d6 thi ciia ham liiy thira

e D0 thi ham sb y=x“ v6i(a<0) nhin Ox lam tiém can ngang, nhan Oy lam tiém cén

ding. Khi a>0 thi dd thi ham s6 khong c6 tiém cén.
y

-~

e Do thi cia ham sb lily thira y = z* ludn di qua diém I(1;1).
e Luu y: Khi khao sat ham sd lity thira v6i s6 mii cu thé, ta phai xét ham s d6 trén toan bo
tap xac dinh ctia nd. Chang han: y = 2°, y = 2

II. HAM SO MU
1. Dinh nghia

, Y=o .

e Hamsb y=a v6ia>0,a#1 dugc goi 1a ham s6 mil véi co s a
2. Tap xac dinh va tap gia tri

e Tapxacdinh: D=R

o Tap gia tri: T=(O;+oo)
3. Tinh don di¢u va do thi

e Khia>1 thiham s y=a* ddng bién, khi d6 ta c6 a’") > a5 < f(x)>g(x)
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e Khi 0<a<1 thi ham sé y =a* nghich bién, khi d6 ta co S ENPLCPEN f(x)<g(x)

A

O x

D6 thi nhan Oz 1a tiém can ngang, ludn di qua diém (0;1) va (1;a), ndm vé phia trén

truc hoanh (y = a" > 0, Vz € R).

4. Dao ham
S, (a")':a".lna ® (a”)':u'.a“.lna
® (”u)’: u @ (e")’=e" @ (e”)'=ue”
n.nunfl

III. HAM SO LOGARIT
1. Dinh nghia
e Ham sb dang y=log x, (a >0;a# 1) duogc goi 1a ham s logarit co s6 4.
2. Tap xac dinh va tap gia tri
e Tapxac dinh: D = (O; +oo)
o Tapgiatri: T=R.
3. Tinh don di¢u va do thi
e Khi a>0 thi him sé y=1log, x dong bién trén D, khi d6 néu:
log_ f(x) >log g(x) = f(x) > g(x).
o KhiO<a<1 thi hamsd y=1log, x nghich bién trén D, khi d6 néu:
log, f(x) >log, g(x) = f(x) < g(x) .

Y A

4. Dao ham

® (log,|x|) =

!

® (1nx)’ :i (x > 0):>(ln‘u‘)! :Z

! u
u) =
u

ulna

= (logu

x.Ina
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VI DU MINH HOA

VI DU 1: Tim tap hop gid trj cia m dé ham s6 y =(m’-3m +1)X nghich bién trén khoang (—oo;+0)

2 2

()

C. (—0;0)U(3;+).

3+£-3J.

B. {—oo;?’_fJu(?’*Z*/g;+ooJ\{o;3} .

D. (0;3).

Chon A

Loi giai

Ham s6 nghich bién trén khoang (—o0;+o0) khi va chi khi 0<m®-3m+1<1

3++5
m> V5 3+45
2 2 <m<3
{m ~3m+1>0 i
= = 3-.5 < .
m®-3m<0 m < —
< 2 O<m<3 2\/§
O<m<3
VIDU 2: Chohamsé y = . Ménh dé nao duéi day dung?
COS X

A. y"-2y=2y'tanx.

B. y"=-2y'tanx.

C. y"=2y'tanx. D. y"+2y=2y'tanx.
Loi gidi

Chon A

., e*(cosx+sinx)
Taco: y'= > =y+ytanx

cos’ X

\ A . n 1 1 2 eX ex ex 2

Pao ham cép hai: y"=y'+y'.tanx+(1+tan’ x)=2——+2——tanx+2 tan® x
COSX  COSX COS X

=2y+2ytanx+2ytan®x = y"-2y =2(y+ ytanx)tanx = 2y".tan

1
(x=m)In(x* —2(3m—1)x+9m?)

dé ham sb xac dinh trén khoang (2;+0) ?

. C6 bao nhiéu s6 nguyén m e (—10;10)

VIDU 3: Chohamsb y =

A 12, B. 18. C. 11. D. 8.
Loi gidi
Chon A
Ham s6 d4 cho xéac dinh trén khoang (2;+0) khi va chi khi:
Xx—-m=0 m<?2

X2 —2(BM-1)x+9m? >0, VX € (2;40) < {x*—=2(3M-1)x+9m* >0, VX e (2;+x)
x> —2(3m-1)x+9m? =1 x> —2(3m-1Dx+9m* =1
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m<2
Véi ) , ()
g(x) =x"=2(3m-1)x+9m* >0, VX € (2; +)
Xét A'=(3m-1)°-9m’ =1-6m.
Truwong hop 1 m<2 L m<2.Khidé g(x)>0,Vxe(2;+x)
rw . S =—<M=sZ. 1dO ' [SH P .
&P A'=1-6m<0 6 9
m<2 1
m==.

Truwong hop 2: =
ruong aep {A':1—6m=0 6

Tacé g(x)=0<= x:3m—1=—%e(2;+oo) .Khi @6 g(x)>0,Vx e (2;,+x).

m<2

A1 6m>0 S m< % Goi X5 X, (X <X,) la cidc nghiém ctia phuong trinh

Truwong hop 3: {
9(x)=0.

m<>
A'>0 6
Khi do g(x)>0,Vxe (2;+x0) =X <X,<2<11.9(2)20 < 9m2—12m+820<:>m<%.
X+% s m<1

2
Két hop ca 3 truong hop ta co cac gid tri m thoa (¥)1a m<2.
Im<2
Voi g , (%)
X" =2(Bm-1)x+9m* =1, VX € (2;+0)
Tacd g'(x)=2x-2(3m-1)=0< x=3m-1.
Néu 2<3m-1<>1<m ta co bang bién thién
|- 2 3m —1 +oo
y -0
+c0 +co
6m —1
) 1<m<2
Khi d6 (**) <= &1<m<2.
1<6m-1
Néu 2>3m-1< m<1 taco bang bién thién :
g Im—1 2 +00

y - 0 5

+
o0
12m+ 8

“+oo
Y
om? —

G — 1
m<1
Khi d6 (**) < ) < m<l.
1<9m°-12m+38
m<2
Do d6 &S m<2
X? —2(3M-1)x+9m? =1, VX € (2; +»)
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Ham sd dé cho xé4c dinh trén khoang (2;+w) < m< 2.
meZ

Vay :me (-10;10) => me {—9, -8,..., 2} . Suy ra c¢6 12 gia tri nguyén ciia m thoa dé bai.
m<2

VIDU 4: Goi S 1a tap hop cac gié tri thuc cia tham s6 m dé ham sb y = > L Xac
minx®—-2Inx+3+m

dinh trén khoang (0;+x). Goi a€'S, b e S 1an luot 14 sé nguyén duwong nho nhét va sé nguyén am 16n
nhét. Tinh P =2a+3b.
A. P=-10. B. P=4. C. P=10. D. P=-4.

Loi giai
Chon A
Diéu kién: x>0.
Dé ham s xac dinh trén khoang (0;+o) thi phuong trinh mInx* —=2Inx+3+m=0 v6 nghi¢m
voi moi X € (0;+0) .

3

Trwong hgp 1: m =0 thi phuong trinh tr¢ thanh -2Inx+3=0< x=e2.
Vay m =0 khong théa man.
Trudng hep 2: m=0 dit t=Inx, khidé xe(0;+0) = teR.

Phuong trinh mInx*—2Inx+3+m=0 tré thanh mt*> -2t +3+m=0
Dé phuong trinh v nghiém < A = (—2)2 —4m (3+ m) <0

o —4m® -12m+4<0 < m e{—oo; _S_ZJE]U(_3+\/E;+00J,

2

Dod6 a=1;b=-4=P=2a+3h=2-12=-10.

Ja+bx —+/2

VI DU 5: Véi céc sb thyc duong a, b dé dd thi ham sé y = >
X —

c6 diing mot duong tiém

can, hiy tim gia tri 10n nhat cta biéu thic P = log (a+1)

N T

A 2. B. 2. C.1. D.

N |

Loi gidi
Chgn A

Do a, b >0 nén ham sb ludn c6 tap xac dinh D = [—%;+oo}\{2} .

Taco lim y=0 = d6 thi ham sb c6 duong tiém can ngang y =0.

X—>+00

_\/a+bx—\/§_ a+bx—2

Ma y = ,dat f(x)=a+bx-2.

X—2 (x-2)(Va+bx++72)

Dé d6 thi ham sd trén c6 dung mot duong tiém can thi f (2) =0<a+2b=2.
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bit a+l=xX, gzy tasuyra x+4y=3= P=Ilog, y, (do a>0 nén x>1).

Lai c6 3:§+§+4y23.§/x2y S xy<l & yﬁiz.

X
. X=2 a=1
Vay P =log, yglogx(—2j=—2. Dau bang xay ra <> 1<, 1
X y=— =5
4 2
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