D6 Minh Tuén

[ 35 DANG TOAN LIEN QUAN DEN KHAO SAT HAM SO ]

Dang 1: Cho ham s6 y = f(x,m) ¢ tap xac dinh D. Tim diéu kién ctia tham s6 m ¢é ham s6 don diéu trén D

Cach giai
e Hamsb ddngbiéntren D <y >0,vxeD
e Ham sb nghich bién trén D < y <0,Vxe D
Chuay:
a<o0

. . a>
Néu y — ax? +bx+c thi: y>0,VeR <
AL A<0

0 .
0 va y SO,VER@{

Dang 2: Tim diéu kién ctia tham s6 m ¢é ham s§ y = f (x,m) don diéu trén mot khoang (a;b)

Cach giai
e Ham sb ddng bién trén (a;b) < y >0, Vx e (a;h)
e Ham sb nghich bién trén (a;b) < y <0, Vx e (a;b)
e St dung kién thirc:

m > f(x),Vx»e(a;b)<:>m2r(nat1)>)<f(x) va m< f(x),VXG(a;b)<:>m§?1ibr; f(x)
a; a;

Dang 3: Tim diéu kién cta tham sb m dé ham s y = f(x,m)=ax® + bx? +cx+d don diéu trén mot khoang
c6 d6 dai bang k cho trudc.

Cach giai
e Tach: y =3ax?+2bx+c
N A aA ¥4 A 5 ' , . n n n . ax0
e Ham s6 dong bien trén khoang (X;X,) <>PT: y =0 c06 hai nghi¢m phan biét X, va X, < {A 0 1)
>
o Biéndoi|x —X,|=k thanh (x +Xp)? —4%X, =k )

e Sir dung dinh ly Viet, dua phuong trinh (2) thanh phuong trinh theo m
e Giai phuong trinh, két hop véi diédu kién (1) dua ra két qua

Dang 4: Tim diéu kién cta tham sé m dé ham s y = f (x,m) ¢6 cyc tri

Cach giai
o Dbivéiham sé: y=ax® +bx? +cx+d . Khi do, ta co: y =3ax? +2bx+¢
Ham sb c6 cyc tri < Ham s6 ¢6 CP va CT < PT: y =3ax? +2bx+c =0 c6 hai nghiém phan biét

2 2
ax +bX+C.Khidc'), ta co: y _amx” +2anx+(bn—cm) _~ g(x)

e Dbiviham sb: y = . 5
mx+n (mx+n) (mx+n)

Ham sb ¢6 cuc tri < Ham sé ¢c6 Cb va CT

< PT: g(x) =amx? +2anx+ (bn—cm) =0 ¢6 hai nghiém phan biét khac _n
m
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Dé Minh Tudn Cac dang todn lién quan dén khdo sdt ham sé

Dang 5: Tim diéu kién ctia tham s6 m dé ham s6 y = f (x,m) dat cuc tri tai diém X,
Céch giai

e Ham s dat cuc tri tai diém Xg thi: y'(XO) =0. GPT nay ta tim duogc gia tri cia m

e Thir lai cac gia tri cia m vira tim dugc xem c6 thoa mén hay khéng?

= Néu y=B3 hodc y=B4 thi van dung kién thire:  y (%) <0= X, 1a diém CD

y (%) > 0= X, 1a diém CT

= Néuy= E—i thi kiém tra bang cach 1ap bang bién thién

Dang 6: Tim diéu kién cua tham s6 m dé ham s y = f(x,m) c0 cuc tri tai hai diém x;, X, va cac diém cuc

tri d6 thoa m&n mot hé thire (1) nao do.

Céch giai
e Tim diéu kién ciia m dé ham s co cuc tri (1)
e Van dung dinh ly Viet, ta c6 hé thic lién h¢ gitra X; va x,
e Bién doi hé thuc (I) d4 cho va van dung dinh 1y Viet dé tim dugc m
e Két hop vai diéu kién (1) dua ra két qua
Dang 7: Viét phuong trinh dudng thang di qua hai diém cuc tri ciia ham s6 y = f(X)

Cach giai

o Dbivéihamsd y=ax®+bx? +cx+d:
=  Thuyc hién phép chia da thirc y cho y va viét ham s du6i dang: y =u(x).y + Mx+ N
= Goi A(x;Y;) V& B(X,;Y,) 12 hai diém cyc tri. Khi d6: y; = Mx +N va y, = Mx, + N

= Do d6, phuong trinh duong thang di qua hai diém cyc tri c6 dang: y = Mx + N

2
e D6ivoihamsb y= X TXFC,

mx+n
2 43, N A (%) = u(x

* Chtng minh b6 dé: Néu ham so y:_u(x) co Y (%) =0 thi y(x,) = ,( 0)

V(X) V(%) =0 V(%)
= Ap dung b6 dé:
Goi A(X;Y;) VA& B(Xp;Y,) la hai diém cuc tri. Khi dé: y; = 224+D | Yy _2ap+b
m m

b

= Do d6, phuong trinh duong thang di qua hai diém cyc tri c6 dang: y = ——x+
m m

Dang 8: Tim diéu kién cta tham sé m dé do thi ham s6 y = f (x,m) c6 cac diém cyc tri ndm vé hai phia ddi

Véi truc tung

Cach giai
e Tim diéu kién ciia m dé ham s6 ¢6 céc diém cuc tri x VA X, 1)
e Van dung dinh ly Viet ta c6 h¢ thirc lién h¢ gilta x; va X, (2)
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Dé Minh Tudn Cac dang todn lién quan dén khdo sdt ham sé

e AvaB niam vé hai phia d6i véi truc Oy < x;x, <0 (str dung hé thic (2))

e Két hop voi didu kién (1) dua ra két qua

Dang 9: Tim diéu kién cta tham s6 m dé do thi ham s y = f(x,m) c6 cac diém cyc tri ndm vé hai phia d6i
Véi truc hoanh

Cach giai
e Tim diéu kién cia m dé ham s6 ¢6 cac diém cyc trj X, VA X, 1)
e Van dung dinh ly Viet ta c6 h¢ thuc lién hé gitra X; va x, @)

e Tinhcac giatri y; va y, (tinh gibng nhu & Dang 7)
e Céc diém cuc tri ndm vé& hai phia ddi véi truc Oy < y;y, <0 (st dung h¢ thirc (2))

e Két hop voi didu kién (1) dua ra két qua

Dang 10: Tim diéu kién cua tham sb m dé d6 thi ham s6 y = f(x,m) c6 cac diém cuc tri nam vé hai phia ddi
v6i duong thang d : Ax+ By +C =0 cho trudc

Cach giai
e Tim diéu kién cia m dé ham s6 c¢6 cac diém cyc trj X, V& X, 1)
e Van dung dinh ly Viet ta c6 h¢ thirc lién h¢ gilta X, va X, @)

e Tinhcac gidtri y; va y, (tinh gibng nhu & Dang 7) = Toa d¢ cac diém cuc tri: A(X; Y1), B(X;Y,)

e AvaB niam vé hai phia d6i v6i d < (Ax + By, +C)(AX, + By, +C) < 0=>két qua

Dang 11: Tim diéu kién ctia tham s6 m dé dd thi ham s6 y = f(x,m) c6 cac diém CP va CT ddi xtng véi
nhau qua dudng thang d : Ax+By+C =0

Cach giai
e Tim diéu kién cia m dé ham s6 c¢6 cac diém cyc trj X VA X, 1)
e Van dung dinh ly Viet ta c6 h¢ thuc lién hé gitra X; va x, @)

Tinh cac giatri y; va y, (tinh giéng nhu 6 Dang 7) = Toa d6 cac diém cuc tri: A(X;;Y;), B(Xo;Y5)

AB_Ld
led trong do I1atrung diém cua AB

A va B d6i ximg voi nhau qua d < { = gidtrim

e Két hop voi didu kién (1) dua ra két qua

Dang 12: Tim diéu kién cta tham sé m dé d6 thi ham s& y = f(x,m) c¢6 cac diém CD va CT cach déu duong
thang d : Ax+By+C =0

Céch giai
e Tim diéu kién cia m dé ham s6 c¢6 cac diém cyc trj X, VA X, 1)
e Van dung dinh ly Viet ta c6 hé thuc lién hé gitra X; va x, @)

e Tinhcac giatri y; va y, (tinh gibng nhu & Dang 7) = Toa do cac diém cuc tri: A(X;Y;), B(Xo;Y5)

AB /| d

. = gidtrim
|l ed trongdo Ila trung diem cua AB gatn

e A va B cich déu dudng thang {

e Két hop voi diédu kién (1) dua ra két qua
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Dang 13: Tim diéu kién cta tham s6 m dé do thi ham s6 y = f(x,m) c6 cac diém cuc tri A va B thoa mén
mét hé thirc ndo d6 (VD: AB =k, AB ngén nhit, OA=+/20B...)

Cach giai
e Tim diéu kién ciia m dé ham s c6 cac diém cuc trj ¥ VA X, 1)
e Van dung dinh ly Viet ta c6 h¢ thirc lién h¢ gilta x; va X, 2)

e Tinhcac giatri y; va y, (tinh gidng nhu & Dang 7) = Toa do cac diém cuc tri: A(x;Y;), B(Xo; Y>)

e Tur hé thic lién hé gitra cac diém A, B ta tim duoc gia tri cia m

Dang 14: Tim diém M thudc dudng thing d : Ax+By+C =0 sao cho tong khoang cich tir diém M dén hai
diém cyc tri ciia d6 thi ham s6 y = f (x) la nho nhét

Céch giai

e Tim cac diém cuc tri A(x;y;) Va B(X,;Y,) cia PTHS y = f(X)
e Viét phuong trinh dudng thang AB
e Kiém tra xem A va B ndm vé cling mot phia hay nim vé hai phia ddi voi duong thang d

+ Néu: (Ax + By, +C)(AX, + By, + C) <0= A va B nim vé hai phia d6i véi d

Khi d6: MA+MB > AB. Do d6: MA+MB nhé nhit < M la giao diém cua AB v&i dudng thing d
+ Néu: (Ax + By, +C)(AX, + By, + C)>0= A va B nam vé cling mot phia d6i v&i d
- Xéc dinh toa d6 diém A’ dbi xing véi diém A qua duong thing d

- Khi d6: MA+MB=MA +MB > AB. Do d6: MA+MB nhé nhit < M la giao diém cia A'B
voi duong thang d

d
A M
N b B
A, B nam v¢ hai phia A, B ndm vé cling mot phia

Dang 15: Tim diéu kién cia tham s6 m dé do thi ham sé y = f (x,m) ¢6 cac diém CD, CT va dudng thing di
qua hai diém cyc tri tao véi duong thang d : Ax+ By +C =0 mot goc bang «

Cach giai
e Tim diéu kién cia m dé ham s co cac diém cuyc tri (1)

e Viét phuong trinh dudng thang A di qua hai diém cyec tri

Ajldek, =k
e Khidé: |ALldek, ky=-1 —> gidtricuiam
A ky =Ky
A tao voi d goc o & |—=——|=tana
1+k,ky

e Két hop vai diéu kién (1) dua ra két qua
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Dang 16: Tim diéu kién cta tham s6 m dé d6 thi ham s y = ax* +bx% +¢ ¢6 cac diém CD, CT tao thanh mot
tam gi&c vubng can.

Cach giai
e Tim diéu kién ctia m dé ham s6 ¢6 cac diém cyec tri (1)
e Tim toa dd cac diém cuc tri A, B, C cia PTHS
e Xac dinh xem AABC can tai diém ndo, gia sur can tai A
e Khido: AABC vudng can < OAOB=0= gia tri cia m
e Két hop voi diédu kién (1) dua ra két qua

Chu y: DTHS tring phuong ¢6 truc ddi ximg 1a truc Oy va BPTHS ¢6 cac diém CD, CT < DTHS c6 ba diém
Cuc tri

2
NV 2oa A A, ax“+bx+c . . . oA
Dang 17: Tim gia tri cia m dé ti€ém can xién cia PTHS y=———————— chan trén hai truc toa d6 mot tam
mx+n
gi4c co dién tich bang k.
Cach giai y

e Tim duodng tiém can xién cua DTHS
e Timtoado giao diém A(x,;0) va B(0;yg) ciia TCX véi céc truc toa do
1

. , Y 1
* Khidd: OA=|x,| va OB =[yg|= Ssons =, OA0B = |x,| |Y| B\A ,x
O L

e Tu do, suyra két qua ciam

Dang 18: Tim céc diém M trén d0 thi (C): y= ax+b sao cho tong khoang cach tir diém M dén giao diém cua

cx+d
hai duong tiém can la nho nhat.
Cach giai

e Tim cac dudng tiém can cia PTHS = Giao diém A va B cua hai duong tiém can

e Su dung phuong phap chia da thic, viét lai ham s ¢4 cho dudi dang: y = p + q r (voi p,geR)
CX+

e Goi M (m; p+ g 5 j € (C) . Tinh khoang cach tir diém M dén cac duong tiém can
cm+

e Ap dung bat dang thirc Co-si cho hai s6 khong &m = két qua
_ |Axy + By, +C]
VA? 4+ B2

- Bit dang thirc Co-si cho hai s6 khong am A va B: A+ B >2vAB . Déu “=" xdyra < A=B

Cha y: - Khoang cach tir diém M (Xy; o) dén duong thang A: Ax+By+C =0 Ia: d(y )

2
X sk ax“+bx+c , . . N
- B6i v6i ham s6 dang y = ———  céch lam hoan toan tuong tu
mx+n

Dang 19: Viét phuong trinh tiép tuyén v&i dd thi (C):y = f(x) tai diém M (Xy; Yo)

Cach gidi
e Xacdinh x5 va Yy,
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e Tinh y. Turdo6suyra: y(X)

e Phuong trinh tiép tuyén can tim: y= y'(XO)(X— X0) + Yo

Dang 20: Viét phuong trinh tiép tuyén voi do thi (C):y = f(x) biét tiép tuyén d6 co hé sé goc bang k

Cach giai
e Xacdinhk
e Tinh f (x) vagiai phuong trinh f'(x) =k dé tim hoanh do tiép diém x,. Tir d6 suy ra: y, = f(X)

e PT tiép tuyén can tim: y=K(X—X,)+ Y

Dang 21: Viét phuong trinh tiép tuyén v&i dd thi (C):y = f(x) biét tiép tuyén d6 di qua diém A(X;ya)

Cach giai
e Goi A la dudng thang di qua diém A(X,;y,) VA cO hé sb gock =PT A:y=k(x—Xp)+ys (¥
f)=k(x=xa)+yan (1)

. c6 nghiém
k=1 (x) )

e A latiép tuyén cua (C) < HPT: {

e Thayktir (2) vao (1) taduge: f(X)=f (X)(x=Xz)+Ys (3

e Giai phuong trinh (3) ta dugc x = k (thay vao (2)) = PT tiép tuyén can tim (thay vao (*
p g y p tuy y

Dang 22: Tim cac diém M sao cho tir diém M c6 thé ké duge n tiép tuyén t6i do thi (C):y = f(x)

Céch giai
e Giasa: M(Xo;Y,). Phuong trinh dudng thang A qua M va c6 hé sb goc k c6 dang: y =k(x—Xq)+ Y
FO)=k(x=x)+yo (1)

. c6 nghiém
k=1 (x) )

e A latiép tuyén cua (C) < HPT: {

e Thayktir (2) vao (1) taduge: f(X)=f (X)(x=X)+Yy  (3)

e Khi dé, tir M ké duoc n tiép tuyén dén (C) < PT (3) ¢6 n nghiém phan biét = két qua

Dang 23: Tim c4c diém M sao cho tir diém M c6 thé ké duogc 2 tiép tuyén t6i d6 thi (C):y = f(x) va hai tiép
tuyén d6 vudng goc voi nhau.

Céch giai
e Giasa: M(Xy;Y,). Phuong trinh dudng thang A qua M va c6 hé sb goc k co dang: y =k(Xx—X,)+ Y
FO)=k(x=x)+yo (1)
k=f(x) )

A la tiép tuyén cua (C) < HPT: { c6 nghiém

Thay k tir (2) vao (1) ta duge: f(x)=f (X)(X=%)+Ys ()

Khi d6, qua M ké dugec 2 tiép tuyén dén (C) <> PT (3) c6 2 nghiém phan biét x; V& X,

Hai tiép tuyén d6 vudng gbc véinhau < f (x)).f (x,) = -1=> két qua
Chu y: Qua M ké duoc 2 tiép tuyén dén (C) sao cho hai tiép diém ndm vé hai phia ddi véi truc hoanh

(3) co2 nghiem phan biet
f(x).f(x,)<0
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Dang 24: Tim c4c gid tri cia m dé do thi (C;):y = f(x,m) catdd thi (C,):y=g(x) tai n diém phan biét

Céach giai
e (C)) cat (C,) tai n diém phan biét < PT: f(x,m)=g(x) c6 n nghi¢m phan biét

e Tim m bang mét s6 cach: dya vao diéu kién c6 nghiém cua PT bac hai, dya vao bang bién thién, dua
vao do thi ... = két qua

Dang 25: Bién luan theo m s6 nghiém cta phuong trinh: F(x,m) =0

Céach giai
e Bién ddi phuong trinh F(x,m) =0 vé dang: f(x)=g(m), trong d6 dd thi y= f(x) d&v& do thi
e S6 nghiém cia PT d4 cho chinh 1a sd giao diém cua d6 thi (C):y= f(x) v6i duong thing
d:y=g(m)

e Dua vao sb giao diém cua d voi (C) = két qua

ax+b
cx+d

Dang 26: Tim gia tri cia m dé duong thang d:y = px+q cit do thi (C):y= tai hai diém phén biét

M, N sao cho dd dai doan MN 13 nhé nhét.

Cach giai
ax+b

e d cit (C) tai hai diém phan biét < PT: = px+( c06 hai nghiém phan biét

cx+d

< PT: AX? +Bx+C =0 (1) c6 hai nghiém phan biét khac _d
C

— diéu kién ctia m *)
e Khidé, d cit (C) tai hai diém phan biét M (x;y;) vd N(X,;Y,). Theo dinh Iy Viet ta c6 mbi lién h¢
gitta X; va X, (X va X, la hai nghi¢m cua pt (1))
o Tinh: MN? = (X, —X))? + (Y, — ¥;)? = két qua cia m dé MN 1a nho nhét
Chay: - Khitinh y; va y, tathay x va X, vao phuong trinh ctia duong thang d

- AOMN vudng < OM.ON =0 < X, + Yy, =0

2
- Pbi v6i d6 thi cia ham sé (C):y = axt+bx+c cach lam hoan toan tuong tu
mx+n
N cs e 2 . 2 z A . ax+b . .2 n n
Dang 27: Tim gia tri cia m dé duong thang d:y= px+(q cat do thi (C):y= q tai hai diém phan biét
CX+

thudc cung mot nhanh cua (C).

Cach giai
e Xac dinh tiém can ding cua (C)
e d cit (C) tai hai diém phan biét thudc cling mot nhanh ciia (C)
ax+b
cx+d

< PT: = px+( ¢6 hai nghiém phan biét nam vé cling mot phia d6i véi TCD

< PT: A’ +Bx+C =0 (1) c6 hai nghiém phan biét khac ~9 Va nim vé cling mot phia véi TCH
C

= két qua ctia m (van dung diéu kién dé hai diém ndm ciing mot phia d6i v6i dudng thang)
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Dang 28: Tim gia tri cia m dé duong thing dd thi (C):y =ax® +bx?+cx+d cit truc Ox tai 3 diém phan biét
¢6 hoanh d¢ 1ap thanh mot cap sd cong.

Céch giai
e Diéu kién can:
= Hoanh do cac giao diém X;, X,, X3 1a nghiém ctia PT: ax® +bx? +cx+d =0 1)
* Theo dinh Iy Viet, ta c6: X; + Xy + X3 = —g (2)

A Y A A A A A \ b
* Do X, Xy, X3 lap thanh mot cap so cong, nén: X; + X3 = 2X, . Thay vao (2) ta dugc: X, = 2
a

= Thay vao (1), ta dugc gia tri cia m
e Diéu kién du: Thir lai cac gid tri cia m vira tim dugc xem PT d4 cho ¢ 3 nghiém hay khong

o K¢t luan: Pua ra gia tri cia m

Dang 29: Tim gia tri cia m dé duong thing dd thi (C):y =ax® +bx?+cx+d cét truc OX tai 3 diém phan biét
c6 hoanh d¢ 1ap thanh mot cép sé nhan.

Cach giai
e Diéu kién can:
= Hoanh d6 cac giao diém Xy, X,, X3 1a nghiém cta PT: ax® +bx? +cx+d =0 1)
R : d
* Theo dinh Iy Viet, ta c6: X(XoX3 =—— (2)
a
An T Ay A A 1A a 2 \ d
* Do X, Xy, X3 lap thanh mot cap so nhan, nén: X X3 = X5 . Thay vao (2) ta dugc: X, =—3—
a

= Thay vao (1), ta dugc gia tri cia m
e Diéu kién du: Thir lai cac gid tri cia m vira tim dugce xem PT d4 cho ¢ 3 nghiém hay khong

o K¢t luan: Pua ra gia tri cia m

Dang 30: Cho ho duong cong (C,,):y = f(x,m), véi m la tham s5. Tim diém cé dinh ma ho duong cong trén
di qua v&i1 moi gia tri cua m.

Cach giai
o Goi A(Xo;Yo) la diém cd dinh ctia ho (Cp,) . Khi d6 ta co: y, = f (X5, m),vm < Am+B =0,vm
A=0 N L2 L 4
= B_O:XO va y, =diém co dinh A

e Két luan céc diém c6 dinh ma ho (C,,) luon di qua

Dang 31: Cho ho duong cong (C,,):y = f(x,m), véi m 1a tham s6. Tim céc diém ma ho duong cong trén
khong di qua vdi moi gia tri ctia m.

Cach giai
e Goi A(Xy;Yo) 1a diém maho (C,,) khong diqua vm .

e Khi d6 phuong trinh 4n m: y, = f (X,,m) VO nghiém = diéu kién ctia X, V& Y,
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Dang 32: Cho db thi (C):y = f(x). V&dd thi cia ham s6 y = f (|x|)

Cach giai
e V& d0 thiciia ham s6 (C):y = f(x)
f(x) néu x>0
e Taco:y=f(|x)= () e’u
f(—X) néu x<0
e Do d6,dd thi ciahamsd y = f (|X|) la hop ctia hai phan:

= Phan 1: [a phan cta d6 thi (C) ndm & bén phai truc Ox

= Phén 2: 1a phan d6i xing v&i phan 1 qua truc Ox

Dang 33: Cho d6 thi (C):y = f(x). V& dd thi cia ham s6 y =|f (x)|

Cach giai
e V& do thiciia ham sé (C):y = f(x)
f(x) néu f(x)=0

Taco: y=|f(x)|= .
* y=If ) {—f(x) néu f(x)<0
e Do d0, d6 thi ciaham sé y = ‘ f (X)‘ 1a hop cua hai phan:

= Phan 1: |4 phan cia do thi (C) bén trén truc Ox

= Phan 2: 1a phan d6i xing v&i phan d6 thi (C) ¢ bén dudi truc Ox qua truc Ox

Dang 34: Cho do thi (C):y = f(X). V& dd thi ciia ham s6 |y| = f (x)

Cach giai
e V& d0 thiciia ham sé (C):y = f(x)
f(x)>0
o Taco:|y|=f(x)e {y: f(x)
y=-1(x)

e Do do, db thi cia ham sb |y|= f(x) 14 hop ctia hai phan:

= Phan 1: [a phan cta d6 thi (C) ndm bén trén truc Ox

= Phan 2: 1a phan d6i xing v&i phan 1 qua truc Ox

Dang 35: Cho 6 thi (C):y = f(x). V& d thi cia ham s y = f (x) = Ju(x)| v(x)

Cach giai
e V& d0 thiciia ham sé (C):y = f(x)

o o Ju)v(x) néuu(x)=0
Ta co: y_{—u(x).v(x) néu u(x)<0

e Do do, d thi cia ham s6 y = f (x) = |u(x)|-v(x) & hop ctia hai phan:

= Phén 1: 1a phan cta d6 (C) trén mién u(x)>0

= Phan 2: 1a phan d6i xing v&i phan d6 thi (C) trén mién u(x) < 0 qua truc Ox

Trang 9
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