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Chuyén dé 2

Cac Bai Toan Lién Quan Pén Khao Sat
Ham S6

§1. Cuc Tri Théa Man Diéu Kién Cho Truéc

2.1. Tim m dé ham s6 y = 2° — 3(m+ 1)1‘2 + 92 — m dat cuc tri tai z1, 2z théa man |r; — xa| < 2.

Loi giai. Dao ham ¢/ = 322 —6(m + 1)z + 9; A = 9(m + 1)? — 27 = 9m? + 18m — 18.
m>—1++3
m< —1—+3 "
Gia st ham s6 dat cuc tri tai 21, z9, theo dinh Iy Vi-ét ¢6 z1 + z2 = 2(m + 1), 2129 = 3.
Khi d6 |71 — 22| <26 (21 +29)? —dmze <4 & 4(m+1)2 - 12<4 e -3 <m< 1

Két hop ta c6 m € (—3; -1 - \/3) U (—1 +/3; 1).

Ham s6 da cho c6 hai cuyc tri < 9 ¢6 hai nghiém phan biet & A’ > 0 &

2.2. Tim m dé do thi ham s6 y = 2% — 3 (m + 1) 22 + 3m (m + 2) x + 1 dat tri tai cac diém c6 hoanh do
duong.

Lai giai. Dao ham y' = 322 — 6(m + 1)x + 3m(m +2); A’ =9(m + 1) —9m(m +2) =9 > 0,¥Ym € R.
Do dé6 do thi ham sb dat cuc dai, cyc tiéu tai cac diém c6 hoanh do duong khi va chi khi :

m > —1

S >0 2(m+1) >0
{P>0 @{m(m+2)>0 < [m>0 < m>0
m< —2

Vay v6i m > 0 thi do thi ham s6 da cho dat tri tai cac diém c6 hoanh do duong.
2.3. Tim m dé dd thi ham s6 y = 23 — 3ma? + 1 ¢6 cuc dai, cuc tiéu ndm vé hai phia truc hoanh.

L&i giai. Dao ham ¢ = 322 — 6mz = 3x(x — 2m); y =0 & [ i i (Z)m .

Do dé do thi ham s6 c6 cuc dai, cyc tiéu ndim vé hai phia truc hoanh khi va chi khi :

2m # 0 N m # 0 @m>i
y(0).y(2m) <0 1. (1—4m3) <0 V4

1 R . N .
Vay véi m > 3—\/1 thi do thi ham so c¢6 cuce dai, cyc tieu nam vé hai phia truc hoanh.
2.4. Tim m dé ham s6 y = 223 — 3(2m + 1)z2 4+ 6m(m + 1)z + 1 ¢6 cyc tri dong thsi gid tri cyc dai ciia
ham s6 16n hon 1.

Lai gidi. Dao ham ¢/ = 622 —6(2m + )z +6m(m+1); A’ = 9(2m +1)2 —=36m(m +1) =9 > 0,Vm € R.
Do d6 ham s6 luon c6 cye tri véi moi m vy’ =0 < r=m )
r=m+1

Bang bién thien :
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T | —o0 m m+1 +00
Yy’ + 0 - 0 +
y(m) +00
—00 y(m+1)

Suy ra ham s6 dat cyc dai tai 2 = m; yop = y(m) = 2m> + 3m? + 1.

Do dé ham s6 ¢6 gid tri cuc dai 16n hon 1 < 2m3 +3m? +1> 1< m?(2m+3) >0 <

>_7
m=Ty

3 . N P
Vay véi m € (—2; +oo> \{0} thi ham s6 c6 cuc tri dong thoi gia tri cuc dai ctia ham s6 16n hon 1.

2.5. Tim m dé d6 thi ham s6 y = —2% + 322 + 3m(m + 2)z + 1 ¢6 hai diém cyec tri dong thsi khodng céch
gitta ching bang 2v/5.

T =—-m
r=m+2
D6 thi ham s6 da cho c¢6 hai diém cyc tri < ¢ ¢6 hai nghiém phan biet < —m #m +2 <& m # —1.
Khi d6 d6 thi ham sb da cho dat cuc tri tai hai diém :

L&i giai. Dao ham 3/ = —322+6x+3m(m+2); A’ =9+9m(m+2) =9(m+1)% 4y =0 =

A (—=m;—2m® —3m* + 1), B (m + 2;2m® + 9m? + 12m + 5)

Ta 6 AB = (2m + 2;4m® + 12m? + 12m + 4) = AB = /I(m + 1)2 + 16(m + 1)°.
m=20

Theo gia thiét AB =2v5< (m+1)2+4m+1)0 =5 m+1)? =1 m— 9

(thoéa man).
Vay m = 0 hodac m = —2.

2.6. Tim m dé do thi ham s6 y = 2% — 3ma — 3m + 1 ¢6 cuc tri dong thai ching cach déu duong thang
d:x—y=0.

Lai giai. Dao ham ¢/ = 322 —3m; ¢y =0 < 22 = m.
D6 thi ham s6 da cho c6 hai diém cuc tri < 3’ c¢6 hai nghiém phan biét < m > 0.
Khi d6 d6 thi ham sb da cho dat cuc tri tai hai diém :
A (Vm; —2my/m —3m+ 1), B (—v/m; 2my/m — 3m + 1)

Theo gia thiét cac diém cuc tri cach déu duong thang d nén ta cé :

d(A,d) =d(B,d) & |Vm+2mym+3m —1| = |—/m 2mf+3m—1}<:>m—%

1 . . . )
Vay v6i m = 3 thi do thi ham s6 c¢6 hai yc tri cach deu duong thang d.

N . 3 1 . s .
2.7. Tim m dé do6 thi ham s6 y = a3 — §ma:2 + §m3 c6 cuye dai, cyc tieu doi xting nhau qua dudng thang
Y=z
Lai giai. Dao ham ¢/ = 322 — 3ma; y =0 & [ i i?n .

D6 thi ham s6 da cho c6 hai diém cyc tri < 3 c6 hai nghiém phan biét < m # 0.
. P . 1
Khi d6 do thi ham s6 da cho dat cuc tri tai hai diém A (0; 2m3) va B(m;0).

1
Ta c6 E <m —5™m ) Goi I trung diém AB = I < m; 4m3>

Datd:y:x<:>:v—y:():>dcovectdch1phlrdngud:(1;1).

4
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Hai diém A, B d6i xting nhau qua duong thang d khi va chi khi :

1
,@.@Tg:o@ m—om? =0 o [ m=0(loai)
Ied lm—lm?’: m=+v2
2 4

V6i v6i m = ++/2 thi dd thi ham s6 ¢6 hai diém cuc tri déi xting nhau qua d.

2.8. Tim m dé do thi ham s6 y = 23 + 322 — (m + 1)z + 2 ¢6 cyc dai, cyc tiéu dong thai duong thing di
qua hai diém cuyec tri tao véi duong thing d : y = 2z + 3 mot goc 45°.

1 2 1
L&i gidi. Daoham 3/ = 322 +62—m—1; A’ = 94+3(m+1) = 3m+12; y = g(:v+1)y’—§(m+4)x—|—§(m+7).
Ham s6 ¢6 cuc dai, cuc tiéu < ¢ c6 hai nghiem phan biet © A’ >0< 3m+12>0< m > —4.

Khi d6 do thi ham sb dat cyc tri tai hai diém A (x1;91) , B (22, y2), trong d6 21, z2 14 2 nghiém clia ¢/

2 1 2 1
Ta coy) = —g(m‘i“l)fﬂl + g(m+ 7), y2 = —g(m+4)l‘2 + g(m‘i‘ 7).

: . 2 1
Do d6 duong thang di qua hai diém cuc trila dy : y = —g(m +4)x + g(m +7).

5 2
Duong théng dy ¢6 vecto chi phuong uf = <1; —g(m + 4)) va d ¢6 vecto chi phuong ¥ = (1;2).

Theo gia thiét goc giita d; va d bang 45° nén ta c6 :

4
1—-= 4 1
’ g(m+ )’ 1 4 2 4 ) m=
1+§(m+4)2.\/5 m = —5 (loai)
1
Va = —.
ay m=;
2.9. Tim m dé do thi ham s6 y = % — 2m?2? + 1 ¢6 ba cuc tri tao thanh mot tam gidc vuong.
Loi giai. Dao ham y' = 4a® — 4m?z = 4z (2 —m?); y =0 & if_omQ .

D6 thi ham s6 da cho ¢6 ba diém cyc tri < ¢ ¢6 ba nghiem phan biét < m? > 0< m # 0.
Khi d6 dd thi ham sé da cho dat cuc tri tai ba diém :

A1), B (=i 1 =) € (m 1 =) = AB = (s =), AC = (i =)

Do thi ham s6 ¢6 ba cyc tri tao thanh mot tam giac vuong khi va chi khi :

E.ﬁ:@{:}_m2+m8:0<:>|:m:0(10a1)
m = +1

Vay v6i m = £1 thi do thi ham s6 da cho c6 ba cyc tri tao thanh mot tam gidc vuong.
2.10. Tim m dé d6 thi ham s6 y = 2% — 2ma? + 2m +m?* ¢6 cuc dai, cuc tiéu lap thanh mot tam giac déu.

x=0

22=m

D6 thi ham s6 da cho c6 ba diém cuec tri < 3’ c6 ba nghiém phan biet < m # 0.
Khi dé d6 thi ham s6 da cho dat cuc tri tai ba diém :

L&i giai. Dao ham ¢/ = 42% — 4ma = 4z (ZL‘2 — m); y=0&

A(0;2m+m4),B(f\/ﬁ;m4fm2+2m),C(\/ﬁ;m4fm2+2m)

Khi d6 AB = (—v/m; —m?) = AB =Vm + m‘%B? = (2y/m;0) = BC = 2{/m.
Dé thidy AABC can tai A nen AABC déu < AB = BC & m+m* =4m < m = /3.
Vay véi m = /3 thi d6 thi ham s6 da cho c6 cuc dai, cyc tiéu lap thanh mot tam giac déu.
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2 N z ]- ?
2.11. Tim m dé do thi ham so y = 53:4 + 4ma? + 4m? ¢6 ba diém cuyec tri tao thanh mot tam giac c6 dien
tich bang 16.

Lai giai. Dao ham ¢ = 22* + 8ma = 2z(2? +4m); iy =0 & i2:—0—4m :

D6 thi ham s6 da cho c¢6 ba diém cuyc tri < 3 c6 ba nghiém phan biet < m < 0.
Khi d6 d6 thi ham sb da cho dat cuc tri tai ba diém :

A (0; 4m2) , B (—2\/ —m —4m2) ,C (2\/—m; —4m2)
Goi H la trung diem BC ta c6 H (0; —4m2) = zﬁ = (O; —8m2) = AH = 8m?.
Lai c6 B? = (4\/—m; O) = BC = 4/—m.
Vi tam gidac ABC can tai A nén Saapc = %AH.BC’ = é.8m2.4\/ —m = 16m>v/—m.

Theo gia thiét ta c6 Saapc = 16 < 16m*y/—m = 16 < m = —1 (théa man).
Vay véi m = —1 thi do thi ham s c¢6 ba cic tri tao thanh tam giac c6 dién tich 16.

2.12. Tim m dé do thi ham s6 y = —a* + 4ma? — 4m ¢6 ba cuc tri 1a ba dinh ctia mot tam giac nhan

. 1
diem H (O; —2> lam tryc tam.

z=0

L&i oiai. D hs I — _4 3 ] 2_2 ol — .
Oi giai. Dao ham y x° + 8mx z (z m);y =0& 22 —9m

D6 thi ham s6 da cho c¢6 ba diém cuc tri < ¢’ c6 ba nghiém phan biet < m > 0.
Khi d6 d6 thi ham sb da cho dat cuc tri tai ba diém :

A(0;—4m), B (—\/%; 4m? — 4m> ,C (\/%, 4m? — 4m)

Suy ra Iﬁ = (—\/Qm;4m2 —4m + ;) ,1@ = (\/2m;4m2).

Dé thay tam giac ABC can tai A nén tam gidc ABC nhan H lam tryc tam khi va chi khi :

1
ﬁ./ﬁ:O@—2m+4m2 <4m2—4m—|—2>:O<:)8m3—8m2+m—120(:>m:1

Vay m = 1.

§2. Tuong Giao Giita Hai D6 Thi
2.13. Tim giao diém ctia dd thi ham s6 y = x> + 322 — 32 — 2 v& parabol y = z? — 42 + 2.
L3i giai. Phuong trinh hoanh do giao diém :
P +327-3r 2= -dr+2e 2’ + 27 +r-4=0e2=1
Do dé do thi ham s6 y = 23 + 322 — 32 — 2 cit parabol y = 22 — 4z + 2 tai diém (1; —1).
2.14. Tim m dé do thi ham s6 y = z* — 822 + 7 tiép xic véi duong thing y = ma — 9.
Lai giai. Do thi ham s6 tiép xtc véi dudng thing y = ma — 9 khi va chi khi hé sau ¢6 nghiem :

2t — 822 +7=mz -9 (1)
423 — 162 =m (2)

Thay (2) vao (1) ta cé 2% — 822+ 7=4a* — 1622 -9 22 =4=m = 0.
Vay véi m = 0 thi do thi ham s6 y = 2% — 822 4 7 tiép xtic v6i duong thing y = ma — 9.

2.15. Tim m dé do thi ham s6 y = 22% — 3(m + 3)2? + 18ma — 8§ tiép xic vdi truc hoanh.
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Lai giai. Do thi ham sb tiép xtc v6i truc hoanh khi va chi khi hé sau c6 nghiém :

223 — 3(m + 3)z% + 18mz —8 =0 (1)
622 — 6(m + 3)x + 18m =0 (2)

Tac()(2)@xQ—(m—i-?))x—i-?)m—O@($—3)(37—m)_0@[iii’n-
V(’jix:?)thayvao(1)de(_)c54—27(m+3)+54m—8:0<:>m:3—?

o S 3_ a2 2 _gq_ m=1

Véi x = m thay vao (1) duge 2m° — 3m*(m + 3) + 18m 8_0@[m:4i2\/5’

35

57 M= 1,m =44 26 thi @6 thi ham s6 da cho tiép xic véi truc hoanh.

Vay v6i m =

3

2.16. Tim m dé do thi ham s6 y = ma® — 22 — 22 + 8m cét truc hoanh tai ba diém phan biét.

L&i gidi. Phuong trinh hoanh do giao diém :

32 _ 2 _ r=—2
ma® —x° =2z +8m =0« (z+2) (mz (2m+1)x+4m)_0®[me—(2m+1)x+4m:O
Dit f(z) = ma? — 2m + D)x +4m c6 A = —12m? 4+ 4m + 1.
Do thi ham s6 cit Ox tai ba diém phan biét < f(z) c6 hai nghiém phan bigt khac —2.

m # 0 m # 0 m # 0
Tit dé tacé ¢ A >0 e —12m2+4m+1>0 < 1
F(=2) #0 12m+2#0 6 - 2
11 . . , .
Vay m € <—6; 2> \ {0} thi do thi ham s6 da cho cat truc hoanh tai ba diem phan biét.

2.17. Tim m dé do thi ham s6 y = 23 + ma + 3 cit duong thing y = 1 tai ding mot diém.

3
. 2
L&i giai. Ta c6 phuong trinh hoanh do giao diém: 2® + me +3=1<m = T .
x
, 342 2 — 23
Xét ham s6 f(z) = — == tren R\ {0} c6 f/(2) = ——o; f'(2) = 0 & & =
x x
Bang bién thién:
z —o0 0 1 +0o0
f(x) + + 0o -
+00 -3
f(z) / / \
—00 —00 —00

T bang bién thién ta c6 do thi ham s cit duong thing y = 1 tai ding mot diém khi m > —3.

2.18. Tim m dé do thi ham s6 y = 23 — ma? + 4z + 4m — 16 cit truc hoanh tai ba diém phan biét c6
hoanh doé duong.

Loi giai. Phuong trinh hoanh do giao diém :

x3fmx2+4x+4m71620<:>(9372)(m2+(27m)x+872m):O
T =2
>+ (2-m)z+8—-2m=0

Dat f(z) =22+ (2—-m)z+8—2m c6 A = (2—m)? —4(8 —2m) = m? + 4m — 28.
Do thi ham s6 cat truc hoanh tai ba diém phan biét c6 hoanh do duong khi va chi khi f(x) c6 hai
nghiém duwong phan biét khac 2.



Nguyén Minh Hiéu

A>0 m2+4m —28 >0
N S >0 -2>0
bicu nay tuong duong véi & " S —2+4V2<m <4
P>0 8—2m >0
f(2)#0 16 —4m # 0

Vay m € (=2 + 4v/2;4).

2.19. Tim m dé duong thing y = max + 1 cit do thi ham s6 y = —22% + 622 + 1 tai ba diém phan biét
A(0;1), B, C sao cho B la trung diém AC.

Lai giai. Phuong trinh hoanh do giao diém :

5.3 2 _ 2 _ z=0
2x° + 6z +1—m:v+1<:>m(2x 6x+m)—0<:> 922 — 6a +m = 0
Dat f(z) = 222 — 62 +m c6 A’ =9 — 2m.
D6 thi ham s6 cit duong thang y = maz + 1 tai ba diém phan biét khi va chi khi f(x) c6 hai nghiem
phan biét khac 0.

9
o A" >0 9—-2m >0 m < =
Dieu nay tuong duong véi & 2
£(0) #£0 m#0 m £ 0
Khi d6 do thi ham s6 cit dudng thing y = max+1 tai ba diém A(0; 1), B (z1;mxy + 1), C (w2; mas + 1).
. . 0 =2
Theo gia thiet B la trung diem AC nén ta c6 T o & xo = 217

mxo + 2 =2mx; + 1
m
Lai theo Dinh 1y Vi-ét ta ¢6 z1 + 2 = 3, tir d6 suy ra x2 = 227 = 2 va x1x2 = 5 s m =4.
Vay m = 4.

2.20. Tim m dé dudng thing d : y = —2 cat do thi ham s6 y = (2 — m)z — 6ma? + 9(2 — m)x — 2 tai ba
diém phan biet A(0; —2), B va C sao cho dién tich tam giac OBC bang v/13.

Lai giai. Phuong trinh hoanh do giao diém :

_ 3 2 . o =0

(2—m)z® —6mz*+9(2—m)r —2 = 2®[(2—m)x2—6m:r+9(2—m)—0

Dat f(z) = (2 — m)z? — 6mx + 9(2 —m) c6 A = 36m — 36.

Do thi ham s6 cit d tai ba diém phan biét khi va chi khi f(z) c6 hai nghiém phan bigt khéc 0.

0
s . a7 m # 2 m # 2
bieu nay tuwong duong véi < A > 0 & &
36m — 36 >0 m > 1
£(0) £0

o ) 6
Khi 6 d cit 45 thi ham s5 tai A(0;—2), B(x1; 2) va Cla; ~2), trong d6 21 + 25 = - UL
—m

B0 36m?
Ta c6 BC = — 1 BC = — = 24 = \/ — 36.
a co (z2 — 21;0) = BC = |12 — 11| = /(21 + 22) 122 T am 4
1 36m?
Lai ¢6 =2 =-d(0,d).BC =/ —5— — 36.
ai c6 d(O,d) = SaoBC 5 (0,d) \/m2 Er—
36m> m = 14
Theo gia thiét Saopc = V13 & ——————— — 36 = 13 < 13m? — 196m + 196 = 0 < 14 .
m2 —4m +4 _ -
Y 13
Vay m = 14 hoac m = IEh

2.21. Tim m dé do thi ham s6 y = 23 + 322 + (3 — m)z + 3 — m cit dudng thing y = —14 tai ba diém
phéan biét ¢6 hoanh do khong nhéd hon —9.
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Ldi giai. Phuong trinh hoanh do giao diém :

P43+ B-miz+3-m=—-1de 3 +322+3x+17T=m(z+1)

16
= 1)?
em=(x+1)"+ P
o . 9 16 R
Xét ham 86 f(z) = (x +1)° + 11 trén [—9; +00)\{—1}.
16
C6 fl(x) =2(x+1) - CEk fllz)=0ez=1
Bang bién thiéen :
T -9 -1 1 400
@] - -~ 0
62 400 +00
f(z) \\\ \\\A ///
—00 12

Tt bang bién thién ta c6 12 < m < 62 thdéa man yéu cau bai toan.

2.22. Tim m dé do thi ham s6 y = 2® — 322 + 3(1 — m)z + 1 + 3m cit Oz tai ba diém phan biét c6 hoanh
do x1, 22, x3 théa man diéu kien 77 < 1 < 2o < 3.

Loi giai. Phuong trinh hoanh do giao diém :

3 —3x2+3x+1
3r—3

2?3224+ 3(1-m)z+1+3m=0&m=

) ? — 3z? 1 22° — 62> —4
Xét ham sd f(ac):m Sa” F3u tren R\{1} c6 f/(z) = v~ Go” 4 b s flr)=0& =1

3z —3 3(z—1)2
Bang bién thien :
T —00 1 +00
f'(x) - - 0 +
+00 +00 +00
f(z) \\\‘ \\\‘///
—00 1

Tu bang bién thién ta thdy m > 1 théa man yéu cau bai toan.
2.23. Tim m dé do6 thi ham s6 y = (m — 1)z* — 222 + 3 cét truc hoanh tai bén diém phan biét.

L&i giai. Phuong trinh hoanh do giao diém (m — 1)2* — 222 + 3 = 0.
Dat 22 =t > 0, phuong trinh trd thanh (m — 1)t? =2t +3=0(1) c6 A’ =1—-3(m — 1) = 3 — 2m.
Do thi ham s6 cit truc hoanh tai 4 diém phan biét khi va chi khi (1) ¢6 2 nghiém duong phan bigt.

040 m—1%#0 L
A0 3—2m >0 m 3 3
Diéu nay tuong duong véi 2 0 SIym<j; Slam< -
>0 1 2 2
P>0 3 o0 m>1
m—1

3 by P Z Z 2
Vay v6i m € <1; 2) thi do thi ham s6 da cho cat truc hoanh tai bon diém phan biét.

2.24. Tim m dé do thi ham s6 y = —z* + 2ma? — 2m + 1 ¢t truc hoanh tai hai diém phan biét.
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2=1

L&i giai. Phuong trinh hoanh do giao diém —z? 4 2maz? —2m +1 =0 22 o 1

().
Do thi ham s6 cit truc hoanh tai hai diém phan biét < (*) c6 hai nghiém phan bigt.
2m —1=1 [ e

Tu do ta co

2m—1<0 m<%'

1 N P . .
Vay v6i m = 1 hoiic m < 3 thi do thi ham s6 da cho cat truc hoanh tai hai diem phéan biét.
2.25. Tim m dé do thi ham s6 y = 2* — (3m + 4) 22 +m? cit truc hoanh tai bén diém phan biét c6 hoanh
do lap thanh cap s6 cong.

L&i giai. Phuong trinh hoanh do giao diém: 2* — (3m +4) 22 + m? =0 (1).
Dat 22 =t > 0, phuong trinh (1) trd thanh 2 — (3m + 4)t +m? = 0 (2).
D5 thi ham s6 cit truc hoanh tai bon diém phan biét khi va chi khi (2) c¢6 hai nghiém duong phan biét.
4

m > ——
A>0 5m? 4 24m + 16 > 0 [m<_2 4
Diéu nay tuong duong véi { S >0 << 3m+4>0 & 4 @{ m>_§ .
P>0 m2 >0 m>— m#0
m # 0
Khi d6 phuong trinh (2) ¢6 hai nghieém t1,ty (t1 < t2) = (1) ¢6 bon nghiem ++/t1, £+/ts.
Phuong trinh (1) ¢6 bon nghiem 1ap thanh cap s6 cong khi va chi khi :
Vi + Vi = -2V
SVt =3Vl & to =9t
{ VR TVR D e V=i e n=m
Theo dinh 1y Vi-ét c6 :
_ _ 3 4)2 m =12
t1 + to 23m—|—4 1051 32m+4 9( m + ) — m2 19 (TM)
tito = m 9ty = m 100 =1
12
Vay m = 12 hotic m = ——=.
ay m oic m 19

2.26. Tim m dé duong thing y = —z 4+ m cit do thi ham s6 y = tai hai diém phan biét.

, 2x—1 1
Lai giai. Phuong trinh hoanh do giao diém x =—x+mé& x;é
1 *—(m—-Dz+m—-1=0

Dit f(z) =22 —(m -1z +m—-1c6 A=(m—1)2—4(m—1) =m? — 6m + 5.
D5 thi ham s6 cit duong thing y = —x + m tai hai diém phan biet khi va chi khi :

A>0 m2—6m+5>0 [m>5
f(1)#0 1-m+14+m—1+#0 m <1

Vay m > 5 hoic m < 1.

. ) P L s P 20— 1
2.27. Tim m de dudng thang qua A (—2;2) va c¢6 hé s6 géc m cat do thi ham s6 y = x+ 1
T

tai hai diém
thudc hai nhanh phan biét.
Lai gidi. Duong thang di qua A(—2;2) v6i he s6 goc m bat ky ¢6 phuong trinh dang d : y = ma +2m + 2.

20 —1 x# —1

Phuong trinh hoanh do giao diem T =M +2m+2 & { Mz 4+ 3me 4 2m 43 =0

Dat f(z) = ma? + 3mx 4+ 2m + 3 6 A = m? — 12m.
D6 thi ham s6 cat d tai hai diém phan biét khi va chi khi :
m 70 m 70 [ m > 12

A>0 s mf—12m >0
m <0

F(=1)#£0 3#0
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.2 2 X . N £ z . . - 2 P N P2 2m + 3
Gi4 st do thi ham s6 cit d tai hai diém ¢6 hoanh do x1, 29 ta c6 21 + 20 = —3, 2129 = .

m
Khi dé do thi ham s6 cit duong thing d tai hai diém thuoc hai nhanh phan biet khi va chi khi

2m+ 3

3
(1 +1)(z2+1) <0z +22+2122+1<0& -3+ +1<0<:>%<0<:>m<0

Vay v6i m < 0 thi do thi ham s6 cit d tai hai diém thuoc hai nhanh phan biét.

T+ 3
r+1

2.28. Ching minh v6i moi gia tri ctia m thi dudng thang y = 2z + m luon cat do thi ham sb6 y =
tai hai diém phan biet M, N. Xac dinh m sao cho do dai M N la nho nhét.

e eoe < N . .2 .T+3_ ﬂ?;é—].
Lai giai. Phuong trinh hoanh do giao diém Tyl 2x+m(:>{ 2%+ (m+ 1)z +m—3=0"

Dat f(z) =222+ (m+1)z+m—-3c6 A=m? —6m-+25>0,YmeR va f(—-1) = -2 #0,¥Ym € R.
Do d6 do thi ham s6 cit duong thing y = 2x+m tai hai diém phan biet M (z1; 221 +m), N(x9; 222 +m).

Ta c6 MN = (v2 — x1;2w0 — 221) = MN = \/5(z2 — :U1)2 = \/5 [(ZL‘l + x2)2 — 4:1711‘2] ().
+1 m—3

Theo dinh 1§ Vi-ét 6 z1 + x9 = —

T_, thay vao (*) ta c6 :

2 , L1T2 =

MN = ,|5

4 2 2 2

(m+1>2_4m_3] :\/5(m2—6m+25):\/5 [(m —3)? +16] > 2v10

Dau bang x4y ra khi m = 3. Vay M N dat gia tri nhé nhat 1a 24/10 khi m = 3.

r+1

. ) s . 2 .
2.29. Tim m de duong thang y = —2x +m cat do thi ham so y = 1 tai hai diem phan biét A, B sao
x

cho tam giac OAB vuong tai O.

x # —1

202+ (4—m)r+1-—m=0

Dat f(z) =222+ A4 -m)r+1-mcd A=m?+8>0,Yr € R va f(—1) = -1#0,Y€R.

Do dé d(;)_t}fi ham 6 luon cit duong thang y = —2x+m tai hai diem A (z1; —221 +m) , B (w2; —222 + m).
Khi d6 OA = (z1; —2x1 +m),0B = (x2; —2x2 + m).

Theo gia thiét tam gidc OAB vuong tai O nén ta co :

241
L&i giai. Phuong trinh hoanh do giao diém ””L
xr

:2az+m<:>{

—
OA.O? =0 212 + (=221 +m) (=222 + m) = 0 & bx1xs — 2m (21 + x2) + M2 =0 (%)

m —4 1—-m
T1To =
2 sy L1 A2 2

Theo Dinh 1y vi-ét ta ¢6 21 + z2 = thay vao (x) dugce :

5(1 — 2 —4
( Zm)_ (m2 )_|_m2:()<:>2m2—7m—|—13:0(Vénghiém)

Vay khong c6 gia tri ndo ciia m théa man yéu cau bai toan.

§3. Tiép Tuyén Cua Do Thi Ham Sé

2.30. Cho ham s6 y = 23 — 322 4+ 1 ¢6 dd thi (C). Lap phuong trinh tiép tuyén ctia (C) tai diém c6 hoanh
do x = 3.

L&i giai. Dao ham ¢ = 322 — 62. Goi diém tiép xtc 1a M (3;y0), ta c6 yo = y(3) = 1;5/(3) = 9.
Phuong trinh tiép tuyén cta (C) tai M(3;1) lay =9(x —3) + 1 & y = 9z — 26.

c6 dod thi (C). Lap phuong trinh tiép tuyén ciia (C) tai diém c6 tung do

) ~3
2.31. Cho ham s6 y = —
r+1
y = —3.

11
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4
. . -3
Coi diém tiép xtic la M (wo; —3), ta ¢6 y(z0) = —3 & — = 3ew=0= y'(0) = 4.
o

Phuong trinh tiép tuyén ctia (C) tai M(0; —3) la y = 4o — 3.

2.32. Cho ham s6 y = Tt

2 N . . .
. c6 do thi (C). Lap phuong trinh tiép tuyén cua (C) tai giao diem cia (C)

va dudng thing y = —x + 6.

. 2 -
L3i giai. Phuong trinh hoanh do giao diém gil = 2+6& i i .
x —_— =
Do d6 do thi (C) cat duong thang y = —z + 6 tai hai diém M;(2;4) va Ma(4;2).
1
Taco y' = o S y'(2) =-3,y/(4) = -3

Phuong trinh tiép tuyén ctia (C) tai M;(2;4) lay = —3(x —2) +4 < y = —3x + 10.

P P 1 1 10

Phuong trinh tiép tuyén cta (C) tai Ma(4;2) lay = fg(x —4+2ey= —3% + 3
. . 10
Vay c6 hai phuong trinh tieép tuyen la y = -3z + 10 va y = —gx + 3

2.33. Cho ham s6 y = 23+ 3ma? + (m + 1) 2+ 1 ¢6 dd thi (Cm). Tim m dé tiép tuyén ciia (Cm) tai diém
¢6 hoanh do = = —1 di qua diém A (1;2).

Lai giai. Tacé: v =322 +6maz+m+1=y/(—1) =4 —5m;y(—1) =2m — 1.
Do dé6 tiép tuyén tai diém c6 hoanh do x = —1 la y = (4 — 5m)(z + 1) + 2m — 1.
Mat khac tiép tuyén qua A(1;2) nén ta c6 2 =2(4—5m) +2m -1 m = 3

5
Vay m = —.
aym=g

2.34. Cho ham s6 y = 2% + 1 — m (2 + 1) ¢6 do thi (Cm). Lap phuong trinh tiép tuyén ciia do thi (C'm)
tai giao diém ctia (C'm) v6i Oy. Tim m dé tiép tuyén noi trén chin hai truc toa do tao thanh tam gidc c6
dien tich bing 8.
Lai giai. D6 thi (Cm) cat truc Oy tai M(0;1 —m).
Ta c6 ¢ = 322 —m = ¢/ (0) = —m = tiép tuyén tai M(0;1 —m) lay = —mz+1—m.
P P . P P . 1-—
Vé6i m = 0, tiep tuyén khong cat Oz. V6i m # 0, tiép tuyén cat Ox tai N (m; 0>.
m

1- 1 1—m)?
Khi d6 OM = [1 —m]|,ON = | “=™| & Sxomw = 2.0m0n = L=
m 2 2 |m)|
, 1—m)? —
Theo gia thiét ta c6 Saomun = 8 < (2‘7:;) =8< (1-m)?=16|m| < [ Z:g—;tj:\if/g (TM).

Vay m = 9 4 4v/5 hoaic m = —7 £ 4V/3.

2.35. Cho ham s6 y = 2% — 322 — 92 + 1 ¢6 do6 thi (C). Lap phuong trinh tiép tuyén ctia (C), biét tiép
tuyén qua diém M (—1;6).

Loi giai. Dao ham ¢/ = 322 — 62 — 9.

Goi diém tiép xtic 1a A (x0;10), ta c6 yo = 23 — 323 — 90 + 159/ (20) = 322 — 620 — 9.

Phuong trinh tiép tuyén cta (C) tai A (zo;y0) 1a y = (323 — 620 — 9) (z — xo) + x3 — 323 — 9zo + 1.
P . =2
Tiép tuyén di qua M (—1;6) nén ta c6 6 = (3z3 — 6z — 9) (=1 — zo)+ 2 —323—9zo+1 < 20 L

0= —

V6i xp = 2 ta c¢6 phuong trinh tiép tuyén y = —9z — 3.
Véi xg = —1 ta c6 phuong trinh tiép tuyén y = 6.
Vay c¢6 hai phuong trinh tiép tuyén ctia (C) qua M(—1;6) la y = —9x — 3 va y = 6.

2.36. Cho ham s6 y = + 5 c6 do thi (C). Lap phuong trinh tiép tuyén ctia (C), biét tiép tuyén qua
x

diém A(—6;5).

12
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4
Loi giai. Dao ham ¢/ = RCET
. P 2 4
Goi diem tiép xuc 1a M (zo;y0), ta c6 yo = 0 i_ 2;y’(aco) = RS
Phiutong trinh tiép tuyén ctia (C) tai M (zo; yo) 12 ( )4 ot
ng trinh tiép tuyén cia ai M (xo; Aay=————=(z—x :
g p tuy : 0> Y0 Y (z0 — 2)2 0 70 — 2
.z 2 . 4 330+2 o =0
Tiep tuyén di qua A(—6;5) nén ta c6 5= ————5 (—6 —x9) + & .
P a ( ) (330—2)2( ) xo — 2 xzo =06
Vé6i xg = 0 ta c6 phuong trinh tiép tuyén y = —z — 1.
) . 1 7
V6i zg = 6 ta c6 phuong trinh ti€p tuyen y = —Zx + 5

. P 1 7
Vay ¢6 hai phuong trinh tiép tuyén cua (C) qua A(—6;5) lay=—x —1vay = 1% + 7

. -1 N , . )
2.37. Cho ham so y = L 6 dd thi (C). Tim nhing diem M trén (C) sao cho tiép tuyéen véi (C)

2(z+1)
tai M tao véi hai truc toa do mot tam gidc c6 trong tam nim trén dudng thing d : 4o +y = 0.
e ene . zog— 1 1
Loi gidi. TacoM € (C)= M (zg;———— | (= 1) =9y (rg) = ——
g (€)= (203522 ) o # 1) = 0) = (o
L oLz p . Zo —
Do dé6 tiep tuyen tai M lay = —= (r —z9) + —=.
b e e Y (xo+1)2 ( ) 2(zo+ 1)
2 2
. . . — 2 1 . —2x9—1
Khi d6 tiép tuyén tai M cit Oz tai A [ —0 =011 0 G cit Oy tai B (02— 220~ 1)
2 2(zo + 1)
2 2
— 2 1 —2x9—1
Goi G la trong tam tam giac OAB ta ¢6 G o 2o ; 0 — %0
6 6(SUQ+1)2
2 2
) — 2 1 —2x9—1
Lai ¢6 G thudc dudng thang d : 4o +y = 0 nén 4 o+ 2o+ 0 — 2%0 5 = ().
1
1 To=—5
ViA,B#£Onenad —2290—1%#0,dodé (x) & -4+ —— =0 g .

1 3 35
Vay M [ —=:—2) hosc M [ —2;2 ).
ay ( 5 2) odic ( 272>

2.38. Cho ham s6 y = r+3

c6 do thi (C). Tiép tuyén tai diém S bat ky ctia (C) cit hai tiem can cia

T+ 1
(C) tai P va Q. Chitng minh S 1a trung diém PQ.
Loi giai. Do thi ham s6 da cho ¢6 tiém can ngang y = 1 va tiém can ding r = —1.
P 3 —2 —2
Lay S <x0; ot ) €(C).Taco:y = ———= =y (v) = —.
xo+1 (x+1) (zo+1)
R 2 L . — o+ 3
Phuong trinh tiép tuyén cta (C) tai Slay = — (x — xg) + .
g p tuy (©) Y (x0+1)2( 0) P

. L , 5
Tiép tuyén cit tiém can ngang tai P (2zg + 1;1) va cat tiém can ding tai @ (—1; 20 i 1).
Zo
rp + 2Q . 200 +1—1

2 2
Ta ¢6 14 Xo +5 , do d6 S 1a trung diém ctia PQ (dpcm).
yp+tye _ ~  wo+1 _Tot3 _
2 2 zo+1 U8

2.39. Cho ham s6 y = 2% — 122 + 12 ¢6 do thi (C). Tim trén dudng thing y = —4 cac diém ké dugc ba
tiép tuyén dén (C).

Lai giai. Lay diém M (m; —4) trén duong thang y = —4.
Dudng thang qua M (m; —4) v6i he s6 goc k bat k¥ c6 phuong trinh dang d : y = k(x —m) — 4.
Dudng thang d 1a tiép tuyén ctia do thi (C) khi va chi khi hé sau c6 nghiem :
P12z +12=k(z—-—m)—4 (1)
322 -12=k 2)

13
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Thay (2) vao (1) ta c6 :

2® — 122+ 12= (32® — 12) (z —m) —4 < 22° — 3ma® + 12m — 16 = 0
e (z—2)22% 4+ (4 —3m)x +8 —6m) =0

T =2
< [ 222 + (4 — 3m)z + 8 — 6m = 0

Dat f(z) = 222+ (4 —3m)z + 8 — 6m c6 A = 9m? + 24m — 48.

Tu M ké duge ba tiép tuyén dén (C) khi va chi khi f(z) ¢6 hai nghiém phan biet khac 2.

N L[ A>0 9m? + 24m — 48 > 0 ™3

biéu nay tuong duong véi { £(2) £0 { 24— 12m £ 0 & m < —4
m # 2

Vay m € (—oci~)U (i+00) \ (21

20+ 1

2.40. Cho ham s6 y = c6 do thi (C). Lap phuong trinh tiép tuyén ctia (C), biét he s6 géc cia tiép
2

tuyén bang —5.

e ans oy —5
Loi giai. Dao ham y' = m
-5 o o = 1
(zg —2)% zo=3 "
V6i g = 1 = yo = —3 = phuong trinh tiép tuyén tai M; (1;-3) lay = —5(x —1) —3 & y = —bz + 2.
V6i 29 = 3 = yo = 7 = phuong trinh tiép tuyén tai My (3;7) lay = —5(z —3) + 7 & y = —bx + 22.
Vay c6 hai tiép tuyén can tim 1a y = —5z + 2 va y = —Hz + 22.

Goi diém tiép xic 1a M (wo;y0), ta c6 k = —5 =

c6 do thi (C). Lap phuong trinh tiép tuyén ctia (C), biét tiép tuyén song

. —x+3
2.41. Cho ham s6 y = ———
2¢—1

song v6i dudng phan giac géc phan tu thit hai ctia miit phing toa do.

-5
Tiép tuyén can tim song song vdi dudng phan gidc géc phan tu thit hai nén c6 hé s6 goc k = —1.
. . -5 1++/5
Goi diem tiep xtc la M(xo;y0), taco k= —1= ———5 = -1 & 10 = \[
(229 — 1) 2

1 ) 5—1 . . 1 5 vo—1
V6i g = +2\[ =Y = \f2 = tiép tuyen tai M; +2\[; \f2 la y = —x + /5.

1—+5 —vb—1 . P 1—v5 —vb—-1
Vé6i zg = 2\[:>y0: \[2 = tiep tuyen tai My < 2\[; \/; ) lay=—2—+5.

Vay ¢6 hai tiép tuyén can tim lay = —z + V56 va y = —z — /5.

2.42. Cho ham s6 y = —a* — 2% + 6 ¢6 do thi (C). Lap phuong trinh tiép tuyén ciia (C), biét tiép tuyén
vuong géc voi duong thang d : . — 6y + 5 = 0.
Loi giai. Dao ham ¢/ = —42% — 2z.
P . 1 ) P
Tiep tuyen vudng géc véid:x —6y+5=0<y = gx—l—g nén c6 hé so goc k = —6.
Goi diém tiép xtc 1a M(zo;y0), ta c6 k = —6 = —4ad — 229 = —6 < z = 1.

V6i zg = 1 = yo = 4 = phuong trinh tiép tuyén cta (C) tai M (1;4) la y = —6z + 10.
Vay tiép tuyén can tim 1a y = —6x + 10.

2.43. Cho ham s6 y = v l ¢6 do thi (C). Lap phuong trinh tiép tuyén ctia (C), biét tiép tuyén va hai
x [e—

tiém can cit nhau tao thanh mot tam gidc can.
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Loi gidi. Do thi ham s6 ¢6 tiém can ding x = 1 va tiém can ngang y = 1.

Do d6 tiép tuyén cat hai tiem can tao thanh tam giac can khi hé s6 goc k = £1.
(55:11)2 < 0,Vz € R\{1} nén k = —1.

Coaz e ) -1 zg =0
Goi diem tiép xuc 1la M (zo;yo), ta c6 k = —1 = — =1l o

(1‘0 — 1) Ty =2

V6i 29 = 0 = yg = 0 = phuong trinh tiép tuyén tai M;(0;0) la y = —z.
V6i 29 = 2 = yo = 2 = phuong trinh tiép tuyén tai My(2;2) la y = —x + 4.
Vay c6 hai tiép tuyén can tim la y = —x v y = —x + 4.

Hon nita 3y =

2.44. Cho ham s6 y = 2% + 322 + ma + 1 ¢6 do thi (Cy,). Tim m dé (Cm) cit dudng thang y = 1 tai ba
diém phan biet C (0;1), D, E sao cho cac tiép tuyén v6i (Cm) tai D va E vuong goéc véi nhau.

Sor s os N N P . 2 3 2 . z=0
Loi giai. Phuong trinh hoanh dé giao ditm z° + 3z +mx+1=1%& [ 243 tm—0 "
Dat f(z) =22 +3x+mco A=9—4m.

Dudng théang y = 1 cit (Cm) tai ba diém phan biét khi va chi khi f(x) c6 2 nghiém phan biét khac 0.

9

NN [ A>0 {94m>0 m< —
Diéu nay tuong duong véi = 4 .

y RS Cuens {f(O);éO m#0 {m#o

Khi d6 (Cm) cat dudng thang y = 1 tai ba diém C(0;1), D(z1;1), E(z2;1).
Lai c6 y = 322 + 62 + m, do d6 tiép tuyén tai D, E vudng géc v6i nhau khi va chi khi :

Y (1) (22) = -1 & (33:% + 621 4+ m) (3&?% + 622 +m) = —1

Hay 9(:(:13:2)2 + 18z1x2(x1 + x2) + 3m ((CL‘l + x2)2 — 23;13:2) + 362122 + 6m(z1 +20) +m2+1 =0 ().

Lai c6 x1 + x2 = —3,x129 = m thay vao (%) dugc :
9+ /65
9m? — 54m 4 3m(9 — 2m) + 36m — 18m+m? +1 =0 m = —3 (théa man)
~ 9 ++65
Vay m = —.
8
2¢ 4+ 3

2.45. Cho ham s6 y = 5 ¢6 dd thi (C). Tim m dé dudng thang d : y = 2z + m cit (C) tai hai diém

phan biét A, B sao cho tiép tuyén ctia (C) tai A, B song song v6i nhau.

. 2x+3 2
Phuong trinh hoanh d6 giao diém o 2r+m & v 72&
x—2 22° 4+ (m—6)r —2m -3 =0

Dat f(z) = 222 + (m — 6)x — 2m — 3.
Taco A= (m—6)2+82m+3)=m?+4m+60>0,Ym € Rva f(2) =1#0,Vm € R.
Do d6 d ludn cit (C) tai hai diém phan biet A(z1;y1) va B(z2;y2) (71 # x2).
Tiép tuyén tai A va B song song khi va chi khi :

7 7

Vi) =yn) e (z1 —2)° - _($1 —2)? @@= =@ -2 e

r1 = T2 (10ai)
r1+x9=4

-6 —6
Theo vi-ét ¢c6 $1+x2:—m2 @—mZ =4 m=-2.

Vay v6i m = —2 thi d cit (C) tai hai diém A, B sao cho tiép tuyén ctia (C) tai A, B song song.

15



Nguyén Minh Hiéu

§4. Bién Luan S6 Nghiém Phuwong Trinh Bing D6 Thi

2.46. Khao sat sy bién thien va vé do thi (C) ctia ham s6 y = 23 — 322 — 1. Bién luan theo m s6 nghiem
ctia phuong trinh 23 — 322 — m = 0.
Lai giai. Taco 2 —322 —m=0< 23 -322 —1=m — 1.

Ya

-

1

S6 nghiem phuong trinh da cho 1 s6 giao diém ctia dd thi (C) va duong thing y = m — 1.

Dua vao do thitacé: m > 0: Phuong trinh c¢6 1 nghiém.
m =0: Phuong trinh c¢6 2 nghiém.
—4 <m < 0: Phuong trinh ¢6 3 nghiém.
m = —4: Phuong trinh c¢6 2 nghiém.
m < —4: Phuong trinh c¢6 1 nghiém.

2.47. Khio sat sy bién thién va vé do thi (C) ctia ham s6 y = 22® — 322 + 1. Tim m dé phuong trinh
423 — 622 —m = 0 c6 ba nghiém phan biét.

L3i giai. Tacé4x3—6x2—m:0<:>2x3—3x2+1:%—i—l.

Ya

—_

S6 nghiém phuong trinh da cho 14 s6 giao diém ciia (C) v duong thang y = % + 1.
Dua viio dd thi, phuong trinh d& cho ¢6 ba nghiem phan biet < 0 < % fl<le —2<m<0.
Vay v6i —2 < m < 0 thi phuong trinh da cho cé ba nghiém phéan biét.

2.48. Khéo séat si bién thien va vé do thi (C) ctia ham s6 y = —z* + 222 + 3. Bien luan theo m s6 nghiem
ctia phuong trinh 2 — 222 +m — 1 = 0.

Lai giai. Taco2* — 222 4+m—-1=0s 2+ 222+ 3 =m + 2.
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yA

S6 nghieém phuong trinh da cho 1 s6 giao diém ctia (C) va dudng thing y = m + 2.

m > 2:
m = 2:
l<m<2:
m = 1:
m < 1:

Dua vao do thi ta cé:

O

Phuong trinh v6 nghiém.

Phuong trinh c¢6 2 nghiém.
Phuong trinh c¢6 4 nghiém.
Phuong trinh c¢6 3 nghiém.
Phuong trinh c6 2 nghiém.

2.49. Khéo sat sy bién thien va vé do thi (C) cla
%:1:4 — 222 +m = 0 c6 bén nghiem phan biét.

ham s6 y = z* — 422 + 3. Tim m dé phuong trinh

Loi giai. Tac6 12 — 222+ m=0< 2! — 42 +3=3 - 2m.

yA

3

H"

S6 nghiém phuong trinh da cho 1a s6 giao diém ctia (C) va dudng thang y = 3 — 2m.

Dita vao do thi, phuong trinh da cho c6 bén ngh:

ieém phan biet & -1 <3-2m <3 & 0<m<2.

Vay v6i 0 < m < 2 thi phuong trinh da cho ¢6 bén nghiém phan biét.
2.50. Khio sat sy bién thien va vé do thi (C) ctia ham s6 y = —222 + 322 — 2. Tim m dé phuong trinh

2)z> — 322 + 2 (m + 1) = 0 ¢6 ding bén nghiem.

Loi gidi. Ta c6 2z — 322 +2(m +1) =0 < —2|z* + 322 — 2 = 2m.

yll

-

_.1
oA

R (T
&V

\/
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S6 nghiém phuong trinh da cho 1a s6 giao diém ctia (C) va dudng thang y = 2m.

R . 1
Dua vao do thi, phuong trinh da cho ¢6 ding bon nghiém & -2 <2m < —-1& -1 <m< 3

1 .
Vay v6i m € (—1; —2) thi phuong trinh da cho ¢6 ding bon nghiém.

2.51. Khdo sat sy bién thien va vé do thi (C) ctia ham 86 y = 23 — 3z — 1. Tim m dé phuong trinh sau
c6 ba nghiem phan biet |z|> — 3|z| + (m — 1)2 = 0.

L&i giai. Taco |z)> =3z + (m - 1)2 =0« |23 - 3|z| - 1= —-(m - 1) - 1.
Tu do thi (C), bé phan do6 thi ben trai Oy, sau d6 d6i xing phan do thi bén phai Oy qua Oy ta duge
dd thi (Cy) ctia ham s6 y = |z|® — 3|z| — 1.

S6 nghiem phuong trinh da cho 1 s6 giao diém ctia (C1) va dudng thing y = —(m — 1)% — 1.
Duta vao do thi, phuong trinh da cho c6 ba nghiém phan biet & —(m —1)2 - 1= -1 m=1.
Vay v6i m = 1 thi phuong trinh da cho cé ba nghiém phéan biét.

2.52. Khao sat sy bién thién va vé do thi (C) ciia ham s6 y = 2% — 322 + 4. Tim m dé phuong trinh sau
¢6 bén nghiem phan biét |z — 1> = 3|z — 1| — m = 0.
Loi giai. Ham s6 da cho viét thanh y = (z —1)* = 3 (2 — 1) + 2.
Tacolz -1 =3lz—1|-m=0s |z -1 =3z —1|+2=m+2.
Tit do thi (C), bé phan dd thi béen trai dudng thing d : x = 1, sau d6 d6i xiing phan do thi bén phai
d qua d ta duge d6 thi (C}) ctia ham s6 y = |z — 1|* — 3|z — 1] + 2.
Ya

o |
&\
-
|

S6 nghiem phuong trinh da cho 1a s6 giao diém ctia (C1) va dudng thing y = m + 2.
Dura vao do thi, phuong trinh da cho ¢6 bén nghiém phan biét & 0<m +2 <2 & -2 <m < 0.
Vay véi moi m € (—2;0) thi phuong trinh da cho ¢6 bén nghiém phan bigt.

2.53. Khéo sat su bién thien vh vé do thi (C) ctia ham s6 y = 23 — 32 + 1. Tim m dé phuong trinh
3 — 3z + 1| —2m? 4+ m = 0 ¢6 ba nghiém phan biét.
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L&i giai. Ta c6 |2° =3z + 1| —2m* + m =0 & [2% - 32 + 1| = 2m* —m.
Tt do thi da vé, ddi xting phan do thi bén dudi Oz qua Oz, sau d6 bé phan dd thi bén dusi Oz, ta
duge do thi (Cf) ctia ham s6 y = ’1‘3 — 3z + 1‘.

yA

HV

S6 nghiem phuong trinh da cho 1 s6 giao diém ctia (C1) va dudng thing y = 2m? — m.

m=—1
) 3
. 2m* —m =3 m=3
< X . < . . ~ [N 2
Dua vao do thi, phuong trinh c6 ba nghiém phan biét < 9m? — m — 0 & m =0
1
m=—
L 2

13
Vay v6i m € {—1; 0; 5; 2} thi phuong trinh da cho cé ba nghiém phéan biét.
2.54. Khao sat sy bién thién vh vé do thi (C) ctia ham s6 y = 2? — 422 + 3. Tim m dé phuong trinh
‘ILA — 4x3 + 3‘ =m c6 dang tam nghiém.

Loi giai. T do thi (C), déi xting phan do thi bén duéi Ox qua Oz, sau d6 b6 phan do thi bén dudi Ox,
ta duge do thi (C) clia ham s6 y = ‘a:4 —4x? + 3}.

yA
N
I__ ____1__ __I
| B | ;
_ﬁ O \/g x

Duta vao do thi, phuong trinh ¢6 tdm nghiém phan biét < 0 < m < 1.
Vay véi m € (0;1) thi phuong trinh da cho ¢6 tdm nghiém phan biét.

2.55. Khéo sat sy bién thien va vé do thi (C) ctia ham s6 y = 23 + 322 — 4. Bién luan theo m s6 nghiém
ctia phuong trinh (z + 2)2 = | m Ik
x —_—
oy 878 . 2 m xr # 1 T 7& 1
Loi gidi. Ta ¢6 (z +2) R <:>{ (542 |0 — 1] =m { o+ 302 — 4| =m -
Tu do thi (C), ddi xtng phan do thi bén dudi Ox qua Oz, sau d6 bé phan do6 thi ben dusi Oz ta duge
do thi (C1) clia ham s6 y = |2 + 327 — 4|.
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yA

a"

-2 O 1

S6 nghiem phuong trinh da cho 1 s6 giao diém ciia (C1) va dudng thing y = m.

Dua vao do thi ta c6: m > 4: Phuong trinh c6 2 nghiém.
m = 4: Phuong trinh c6 3 nghiém.
0 <m < 4: Phuong trinh c6 4 nghiém.
m = 0: Phuong trinh c¢6 moét nghiém.
m < 0: Phuong trinh v6 nghiém.

§5. Diém Thuoc Do Thi

miz — 2

2.56. Tim m dé do thi ham s6 y = — 7 ua diém A (2;6).
l‘ —_—

2x —2 . 2m? — 2
e quadiémA(2;6)<:>6:m7(:>m::|:2.

Loi giai. D6 thi ham s6 y = 51

z—1
2.57. Chitng minh ring diém udn ciia do thi ham s6 (C) : y = 23 — 622 + 92 14 tam doi xing ciia no.

Lai gidi. Tacoy =322 — 122+ 9; 9 =62 —12; ' =02 =2=y = 2.
Do dé do thi (C) c6 diém uén U(2;2).
Thuyec hién phép tinh tién hé toa do theo vecto ou.

r=X+42

y=Y +2

Phuong trinh dusng cong (C') trong hé toa do méi UXY la

Cong thiic chuyén hé toa do la {

Y +2=(X+2°-6(X+2°+9(X+2) &Y =X>-3X

ViY = X? —3X la ham s6 18 nén do thi (C) nhan gbc toa do méi U lam tam déi xiing.

3
2.58. Tim m dé dd thi ham s6 y = — — + 32% — 2 nhan [ (1;0) lam diém uém.
m

3 6
Lai giai. Tacoy = ——22 4+ 6z, y"' = ——2+6;y" =0 x=m =y =2m? - 2.
m m
D5 thi ham s6 nhan I(1;0) lam diém udn < m=1 9 < m=1.
0=2m*—2
Vay v6i m = 1 thi dd thi ham s6 nhan I(1;0) lam diém uén.

20 —1

2.59. Tim trén do thi ham s6 y = cac diém c6 toa do nguyen.

. a2 1
Lai giai. Ham so0 viét thanh y =2 + o
T —
Goi M(9;%0) 1 diém trén dd thi c6 toa do nguyén ta co :

SV

€7
.%'0—1 1‘0—1

xo € Z xg € Z
xg € Z 1 o 1
Yo € Z 24
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o = 2
Tog = 0’
Vay trén do thi c6 hai diém c6 toa do nguyén 1a M (0;1) va My(2;3).

Hay zo—1lawbccia l © 90— 1 =+1 <

2
R . - 3z —1 .
2.60. Tim trén do thi ham s6 y = :v—k—glc cac diem co6 toa do nguyén.
T —

L 1
Loi giai. Ham so viét thanh y = —x + 2 + 1
a:' J—
Goi M(zo;y0) la diém tren dd thi c6 toa do nguyen ta co :

0 €7 xg € Z xo € Z
0 1 = 1
Yo € Z —zo+ 2+ €7 cZ
To— 1 To— 1
Hay 2o — 1 la u6c clia 1 < 29— 1 = +1 < iozg .
O:

Vay trén do thi c6 hai diém c6 toa do nguyen 1a My (0;1) va My(2;1).
2.61. Tim diém c6 dinh ctia ho dudng cong (Cm) :y =2*+2(m —1)2?+ (m? —4m+ 1)z —2 (m? + 1).

Loi giai. Bién doi ham s6 ta ¢6 (z —2)m? + (222 —dz)m +2® — 22 + 2 -2 -y =0.
Gia sit M (z0;y0) & diém c6 dinh ctia ho (Cm), ta c6 :

(x0—2)m2+(2x(2)—4x0)m—|—a:g—2x3+x0—2—y0:O,VmeR

xrog — 2=0 20 — 9
Diéu nay tudng duong véi ¢ 213 — 4z =0 & { 0=~
3 2 Yo =10
Vay diém c6 dinh ctia ho (Cm) 1a M (2;0).

3r+1

2.62. Tim trén do thi ham s6 y = 5 hai diém déi xing nhau qua M (—2; —1).

Lo&i gidi. Goi hai diém can tim 1a A, B.

3 1 3 1
Gia st A | xo; o+ = B|—-4—xp;—2— To + , o # 2.
$0—2 1‘0—2

Vi B thudc dd thi ham s6 nén ta c6 :

S0+ 1  3(—4—0)+1 _
_p_dmotl 3(4-20)+ @8563—#323:0—40:0(:)[% !

560:—5

théa, ma
P Y — (théa mén)

Vay hai diém can tim 1a (1; —4) va (—5;2).

r+1

2.63. Cho ham s6 y = . ¢6 dd thi (C). Tim trén (C) hai diém phan bigt A, B d6i xitng nhau qua

duong thing d : x + 2y — 3 = 0.

Lai giai. Dudng thang vuong géc d c6 phuong trinh dang A : 22 —y +m =0 < y = 22 + m.
Phuong trinh hoanh do giao diém ctia A va (O) la :

x#1
2+ (m—-2)r—-m—-1=0

rz+1
r—1

:x+m<:>{

Dit f(z) =22 +(m —-2)r—m—1c6 A=m?>+8>0,Ymc R va f(1) = -2 #0,Ym € R.
Do dé A luon cit (C) tai hai diém phan biet A(xq;x1 +m), B(za; 22 +m), trong dé z1 + 29 = 2 — m.

. 2 - 2
Goi [ trung diem AB = I = <$1—;-3:2;:B1—;—x2+m> = <2m7—;m>

) 2
KhidéA,Bd()ixﬁngquad@[ed@Tm+2+m—3:0<:>m:0.

Vay A(1+v21+v2),B(1—v2;1—+v2) hoic A (1 —v2:1-v2),B(1+v2;1+2).
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nhing diém M sao cho khoang céach tit M dén duong thing

2.64. Tim trén do thi ham s6 y = w
r+1
d:3x+ 4y = 0 bang 1.

Lai giai. Lay diém M (:co; Jcil) 20 # —1, thuoc db thi ham sb ta c6 :
Zo
4 ro=1
3z + 0 ‘ ° 5
d(M,A):1@¢:1®‘3x3+7x0‘:5]x0+1\<:> To=—3
V3% + 42 —6+ /61
r9o= ——
3
o 1 55 —6+ /61 43 F 3v61
Vay c¢6 bon diem can tim 1a My [ 1;= ) , Moy | —=; = | , M34 ; il .
2 32 ’ 3 52
dr + 1

2.65. Cho ham s6 y = c6 dd thi (C). Tim trén (C) cac diém cach déu hai truc toa do.
T

4 1
;;_:_1), xo # —1, trén (C).

Diém M céch déu hai truc toa do khi va chi khi :

Loi giai. Lay diém M <x0;

) - 3+ +v13
~|4xo +1 9 - x5 —3x0—1=0 0= "9
|x0|— $0+1’<:>|x0+x0|—|4x0+1@[x%+5x0+120 = ) 54 Vol
0= —F "
2

3413 Si\/13> u (—5i\/21 51\/21>
; y V3.4 ; .

VA ~ bi d-z X t\ l\ M
ay CO bon diem can tim la 1}2( 9 2 9 2

22—z +1
rz—1
diém I cua hai tiém can l1a nhé nhat.

2.66. Cho ham s6 y = . Tim diém M trén dd thi ham s6 sao cho khoang céach tit M dén giao

1 R .
Loi gidi. Tacoy =x + T do dé do thi ham so ¢6 tiém can ding x = 1 va tiém can xién y = .
T —
Giao diém ctia hai tiém can 1a I(1;1).

P 1 — 1
Lay M | xo; 20 + taco IM =|xzg—1;20—1+ .
.%'0—1 1‘0—1

zro—1

2 1
SuyraIM:\/(x0—1)2+<3:0—1+ L ) :\/2(x0—1)2+(1)2+2> 22 + 2.
o —

PN 1 1
Déau biing xAy ra khi 2(z¢ + 1)% = —— e r=1+ =
(I’o — 1) é/é

s 1 1
Vay IM dat gia tri nho nhét bing v/2v2 + 2 khi M <1 +—;1+v2+ 4>.
V2 V2
3r —5

5 c6 dd thi (C). Tim diém M trén (C) dé tdng khoang cach tit M dén hai

2.67. Cho ham s6 y =

tiem can la nhé nhat.

Loi giai. Do thi ham s ¢6 tiém can ngang y = 3 va tiém can ding z = 2.

P . 3xg — 5
Lay diem M (mo; 0 5 > €(C),z9#2,taco:
x [R—

3xg — 5 1
d(M, TCD) +d (M, TCN) = |zg — 2| + | 2222 3| = |zp— 2|+ ——— > 2
v~ 2 -2
£ IS . 1 1‘0:3
Dau ba 4 kh —2=7—¢% .
au bang xay ra khi |z | p—T [330:1

Vay d (M, TCD) + d (M, TCN) dat gia tri nho nhat bang 2 khi M (3;4) va M(1;2).
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2.68. Cho ham s6 y = a
r+1

toa do 1a nho nhat.

¢6 do thi (C). Tim diém M trén (C) dé tong khoang céch tit M dén hai truc

1 .
L&i giai. Gia st M (:Jco; 0 > € (C),zp # —1 la diém can tim.
zo+1
1
Ta c¢6 d(M,Ox) + d (M, Oy) = |xo| + 0 ’
zo+ 1

Lay A(0;1) € (C), tac6 d(A,Oz) +d(A,Oy) =1, suy ra d (M, Ox) + d(M,Oy) < 1.

lzol <1
—1<axy<1
O 5 -1 < < 1.
Do dé ta c6< | xo ’\1 <:>{1_x0<x0 ) S0<z <1

To+1
Vi <zg<1l,tacod:

1—x9 2 2
d(M,O d(M,Oy) = = 1 —-2>2 1. —2=2 -2
(M, Ox) +d (M, Oy) o+ oy =e0t \/ 7o + po V2

Dau biang x4y ra khi va chi khi 2o+ 1 2 S xg=12-1.
0 E———
To+ 1

Vay d (M, Oz) + d (M, Oy) dat gid tri nhé nhat bang 2v2 — 2 khi M (V2 — 1;1 — V/2).

7 . ) —9 )
2.69. Tim hai diém trén hai nhanh dd thi ham 6 y = — "~ ¢6 khoang cich bé nhit.

) —2 —2 , .
Lai giai. Lay M, (xl; ”"11> Lz < 1va My <x2; 9”21> .9 > 1 12 hai diém thuoc hai nhanh db thi.
xro —

xr1 —

N T9 — 2 x — 2 To — I
Ta c6 MiMs = (a2 — a1; - —\ 2T '
a co Myl <x2 :Ul’:m—l x1—1> <$2 o (352—1)(351_1))

Do do6 ta ¢o :

2 _ (o —21)2 !
(M1 M3)”" = (z2 — x1) {1—’_ (x2—1)2($1—1)2}

= (23— 1+1—x1)2 [1+

($2 — 1)2(.1‘1 — 1)2:|

> 4(z2—1)(1—x) [1 + (mg — 1)21(361 - 1)2]

=4 [(:vz —D (1 —a1) + (29 — 1)1(1 - 931)]

> 8

Dau bang x4y ra khi va chi khi ( 1
.’Bg—l)(l—xl)z
(1‘2 — 1) (1 — I

Vay MM, dat gia tri nhé nhat bing v/8 khi M;(0;2) va My(2;0).

x2—1=1—x1 {1'2:2
<~ .
)

CAC BAI TOAN THI

2.70. (A-2014) Cho ham 56 y =~

2 N .
. c6 do thi (C). Tim toa do diem M thuoc (C) sao cho khodng céch

tit M dén dudng thing y = —z bing V2.

2
Loi gidi. Ta c6 M € (C) nén c6 toa do dang M (:co; :L’o—i-1>’ (xo # 1).
o —
To + 2
To + 1
Khoang céch tit M dén duong thing y = —z la d = \/50
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Mit khéc theo gia thiét d = v/2 neén ta c6 :

2 N N
_ 9 _ _ x§ — 2xo + 4 = 0 (vo nghiém) z0=0
=V2& |z +2] =2z 1| & 28+ 220 = 0 dl D

Vay c6 hai diéem M can tim 1a M;(0; —2) va Ma(—2;0).

2.71. (B-2014) Tim m dé d6 thi ham s6 y = 2% — 3max + 1 ¢6 hai diém cyc tri B va C sao cho tam giéc
ABC can tai A, biét A(2;3).

Lai giai. Dao ham y' =322 —3m =3 (22 —m); ¥ =0 < 2% =m.
D6 thi ham s6 da cho c¢6 hai diém cuyc tri < ¢ ¢6 hai nghiém phan biet < m > 0.
Khi d6 do thi ham s6 da cho ¢6 hai diém cyc tri B (—v/m;2my/m + 1), C (Vm; —2my/m + 1).
Ta ¢6 BC = (2¢/m; —4m~/m); goi I trung diém BC, ta c6 1(0;1) = Al = (—2;-2).
m =0 (loai)
Tam gidc ABC can tai A < AL BC = 0 < —4/m + 8my/m = 0 < 1 .
2

1 N
Vay m = 3 thdéa méan yéu cau bai toan.

2.72. (D-2014) Cho ham s6 y = 23 — 3z — 2 ¢6 dd thi (C). Tim toa do diém M thuoe (C) sao cho tiép
tuyén ctia (C) tai M c6 he s6 goc bang 9.

Lai giai. Dao ham 3/ = 322 — 3.
Ta c6 M € (C) nén c6 toa do dang M (CL‘o; x% — 3z — 2).
Tiép tuyén ctia (C) tai M c6 he s6 goc bing 9 < ¢/ (z0) =9 & 322 — 3 =9 & 29 = +2.
Vay ¢6 hai diém M théa man yéu cau bai toan la M (2;0) va Ma(—2; —4).

2.73. (CD-2014) Cho ham s6 y = —23 + 322 — 1 ¢6 dd thi (C). Viét phuong trinh tiép tuyén ctia dd thi
(O) tai diém thuoc (C) c6 hoanh do x = 1.

Lai giai. Dao ham 3y = —322 + 6.
Goi diém tiép xtc 1a M (1;y0), ta c6 yo = 1;/(1) = 3.
Phuong trinh tiép tuyén ctia (C) tai M(1;1) lay=3(z—1)+ 1y =3z — 2.

2.74. (A-2013) Tim m dé ham s6 y = —2 + 322 4+ 3max — 1 nghich bién trén khoang (0; +00).

Lai giai. Dao ham 3 = —322 + 62 + 3m.
Ham s6 nghich bién trén khoang (0; +00) < 3 < 0,Vz € (0; +00).
Hay —32% + 62 + 3m < 0,Vz € (0;+00) & m < 22 — 22,Vx € (0; +00).
Xét f(x) = x? — 2z trén (0;+00) c6 f'(z) =2z —2; f'(v) =0 x = 1.
Bang bién thién :

T 0 1 + oo
f'(x) - 0

n
- 0\ /+oo
-1

Tu bang bién thién ta ¢c6 m < —1 thi ham s6 da cho nghich bién trén (0; +00).

2.75. (B-2013) Tim m dé d6 thi ham sb y = 223 — 3(m + 1)x? + 6ma ¢6 hai diém cuc tri A vh B sao cho
dudng thing AB vuoéng géc v6i dudng thang y = x + 2.

r=1

L&i gidi. Dao ham ¢/ = 622 — 6(m + 1)z +6m; 3y =0 < v

D6 thi ham s6 da cho c6 hai diém cyc tri < ¢ ¢6 hai nghiém phan biet < m # 1.
Khi d6 do thi ham s6 da cho ¢6 hai diém cyc tri A(1;3m — 1), B (m; —m® + 3m?).
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Suy ra AB = (m—1;—(m—1)3).
Dudng thing y = z 4+ 2 ¢6 vectd chi phuong 7 = (1;1).
Duong thing AB vuong géc v6i dudng thang y = = + 2 khi v& chi khi :

=1 (loai)
ABU =0esm—1-(m-1P°=0s | m=0
m =2

Vay m = 1 hodc m = 2.

2.76. (D-2013) Tim m dé duong thing y = —x + 1 cit do thi ham s6 y = 22° — 3ma? + (m — 1)z + 1 tai
ba diém phan biét.

Loi giai. Phuong trinh hoanh do giao diém :

=0

3_ 2 _ _
x° —=3mz®+ (m—1)zx+1 x+1@[212—3mx+m:0

Dat f(z) = 222 — 3mz +m c6 A = 9Im? — 8m.
D6 thi ham s6 da cho cit dudng thang y = —x + 1 tai hai diém phan biét khi va chi khi f(z) c6 hai
nghiém phan biét khac 0.

m > —

9

Diéu nay tuong duong véi 8 .
Fo)£0 T \m#0

A>0 {9m2—8m>0 [m<0
= =

8
Vaym<0hoacm>§.

2.77. (CD-2013) Cho ham s6 y = Q;Ujll c6 dd thi (C). Goi M 1a diém thuoc (C) c6 tung do bing 5. Tiép
tuyén ctia (C) tai M cat cac truc Ox va Oy lan lugt tai A va B. Tinh dién tich tam giac OAB.

3

(z —1)*

Gid stt M (z0:5), (w0 £ 1), ta ¢ 2;”00_*11
Phuong trinh tiép tuyén cia (C) tai M(2;5) lay = -3(z —2)+5 < y= -3z + 11.
Tiép tuyén ctia (C) tai M cit Ox tai A (131, O> va cat Oy tai B(0;11).

1 111 121
Do dé6 dién tich tam giac OAB 1a Saoap = fOA OB = 33 A1 = e
2.78. (A-2012) Tim m dé do thi ham s6 y = 2* — 2 (m + 1) 22 + m? c¢6 ba diém cuyec tri tao thanh ba dinh
clla mot tam giac vuong.

Loi giai. Dao ham ¢ = —

—boz0=2=9(2) =-3.

z=0

2=m+1"

D6 thi ham s6 da cho ¢6 ba diém cuc tri < 3 ¢6 ba nghiém phan biet < m > —1.
Khi d6 do thi ham s6 da cho c6 ba diém cuc tri :

A(0;m?),B(—vVm+1;-2m —1),C (Vm+1;—2m — 1)
Tacé@z(—ﬁ—m—kl ) LAC = ( 1—(m+1))

Dé thay tam giac ABC can tai A nén tam gidc ABC vuong khi va chi khi :

L&i giai. Dao ham ¢/ =423 —4(m + 1)z; ¢/ =0 & [

ABAC =05 m+1)*—(m+1)=05m=0
Vay v6i m = 0 thi do thi ham sb da cho c6 ba diém cuec tri tao thanh mot tam gidc vuong.

2.79. (B-2012) Tim m dé do thi ham s6 y = 23 — 3ma? + 3m3 ¢6 hai diém cuyc tri A vi B sao cho tam
gidc OAB c6 dién tich bang 48.
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e e < o 2 co) — =0
Lai giai. Dao ham y =3z —6max; vy =0 & v —om
D6 thi ham s6 da cho c6 hai diém cic tri < 9/ c6 hai nghiém phan biet < m # 0.
Khi d6 d6 thi ham s6 da cho ¢6 hai diém cyc tri 1a A (0;3m?), B (2m; —m?).

1
Suy ra OA = 3|m|3,d(B,0A) = 2|m| = Saoap = §OA.d(B,OA) =3m*.
Lai c6 Saoap = 48 & 3m* = 48 & m = 42 (théa méan).
Vay m = £2.

. . 2 2 .
2.80. (D-2012) Tim m dé ham s6 y = §x3 —max?—2 (3m2 — 1) T+ 3 c6 hai diém cuc tri x1 vA z9 sao cho

x122 + 2 (21 + x2) = 1.

Lai giai. Dao ham ¢/ = 222 — 2ma — 2(3m? — 1); A’ = m? +4(3m? — 1) = 13m? — 4
2

Ham s6 ¢6 hai cuc tri < ¢/ c6 hai nghiem phan bict < A’ >0 13m2 —4 >0 < Y 1%

m < \/ﬁ
Gia st ham s6 dat cyc tri tai 1,29, theo dinh 1y Vi-ét ¢6 1 + x2 = m, x129 = 1 — 3m?.
=0 (loai)
Theo gia thiét z120 +2(z1 +22) =1 1-3m> +2m =1« m 2

5 3
a = .
Vay m 3

. . . . . 2 3 ..
2.81. (CD-2012) Viét phuong trinh tiép tuyén d ciia do thi ham s6 y = %, biet d vuong goc véi dudng
x

thing y = = + 2.

1
Tiép tuyén d vuong goc véi duong thing y = x + 2 nén c6 hé s6 goc k = —1.
2 2 1 o = 0
Goi diem tiép xtc 1a M (zg;y0), ta co k = —1 & ¢/ (xg) = -1 & — =-1= .
: P (03 Y0) y'(wo) o+ 1) o = —2
V6i 29 = 0 = yo = 3 = phuong trinh tiép tuyén tai M1(0;3) la y = —x + 3.
V6i g = —2 = yo = 1 = phuong trinh tiép tuyén tai Mo(—2; 1) lay=—z—1.

Vay c6 hai tiép tuyén can tim la y = —z +3vay = —o — 1.

¢6 do thi (C). Chitng minh ring v6i moi m dudng thing y = x+m

P — 1
2.82. (A-2011) Cho ham s6 y = 2”3 +1
.

luon cit do thi (C) tai hai diém phan bigt A va B. Goi ki, ko 1an lugt 1a he s6 goc ciia cic tiép tuyén véi
(C) tai A va B. Tim m dé tdng k1 + ko dat gia tri 16n nhat.
1
1
202 +2mr—m—1=0

Phuong trinh hoanh do giao diém ggfll =r+m& {

1 1
Dit f(x):2x2—|—2mx—m—1céA:m2+2m+2>0,Vm6RVaf<2> :—i#O,VmGR.

Do d6 dd thi (C) luon cit dudng thing y =  +m tai hai diém phan biét A(x1; 21 +m), B(z2; x2+m).

1 1 4 2_3 —4 2
Khi d6 ki + ky = — - ;= (21 + )" = 8m123 = 4 (1 +"§2) T2 ).
(2z1 — 1) (2z9 — 1) (dx1xo — 2(21 + 22) + 1)
Theo dinh 1y Vi-ét c6 1 + 22 = —m, x122 = — thay vao (x) dugc :

4m? +4(m+1)+4m+2
(=2 (m+1) +2m +1)?

ki+ ky = — 4(m—|—1) —2< -2
Vay ki + ko dat gia tri 16n nhat biang —2 khi m = —1.
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2.83. (B-2011) Tim m dé do thi ham s6 y = 2* —2 (m + 1) 22 4+m c6 ba cyc tri A, B, C sao cho OA = BC,
trong d6 O 1a gbc toa do va A thudc truc tung.

z=0

2=m+1"

D6 thi ham s6 da cho c6 ba diém cuc tri < 3’ ¢6 ba nghiém phan biet < m > —1.

Khi dé do thi ham s6 da cho c6 ba diém cuc tri :

A(O;m),B(—\/m—l—l;—mz—m—1),C(vm+1;—m2—m—1)

Suy ra OA = |ml; B? = (2\/m+ 1;0) = BC =2y/m + 1.
Theo gia thiét ta c6 OA = BC < m? = 4(m + 1) & 2 + /2 (théa man).
Vaym =2+ V2.

Loi giai. Dao ham i/ =42 —4(m+ Da; y/ =0 <

7 7 L 241
2.84. (D-2011) Tim k dé duong théng y = kz + 2k + 1 cit db thi ham s6 y — le
X

tai hai diém phan
biét A, B sao cho khoang céch tit A v B dén truc hoanh bang nhau.

., 2 1
L3i giai. Phuong trinh hoanh do giao diém le
T
Dat f(z) = kz? + (3k — 1)x + 2k c6 A = k? — 6k + 1.
Do thi ham 6 cit dudng thang y = kx + 2k + 1 tai hai diém phan biet khi va chi khi f(x) c6 hai
nghiém phan biét khac —1.

_ x # -1
_k:a:+2k+1<:){ ka? + (3k— 1o+ 2k =0 °

k£ 0 k0 k#0
Diéu nay tuong duong véi { A >0 S B-6k+1>0 < E>3+2V2
f(=1)#0 1#0 kE<3—-2V2

Khi d6 do thi ham s6 cat dudng thang y = kx+2k+1 tai hai diem A(z1; ko +2k+1), B(xo; kro+2k+1).
Theo gia thiét ta c6 :
d(A,Ozx) =d(B,0z) < |kxy + 2k + 1| = |kxa + 2k + 1|

kri+2k+1=kxo +2k+1
kry +2k+1=—kxo — 2k —1

o | L= (loai)
]{Z(QT1—|—CL'2)—|—4]€—|—2:O

@k¥+4k+2:0

< k = —3 (théa man)
Vay k = —3.
. 1 R . ) )
2.85. (CD-2011) Cho ham s6 y = —§x3 + 222 — 3z + 1 ¢6 do thi (C). Viét phuong trinh tiép tuyén ciia
(C) tai giao diém ctia (C) v6i truc tung.

Loi giai. Giao diém ctia (C) v6i truc tung 1a M (0;1).
Dao ham 3 = —22 + 42 — 3 = ¢/(0) = —3.
Phuong trinh tiép tuyén ctia (C) tai M(0;1) la y = —3z + 1.

2.86. (A-2010) Tim m dé ham s6 y = 23 — 222 + (1 — m) x +m c6 do thi cat truc hoanh tai ba diém phan
bigt c6 hoanh do z1, 2, r3 thod man didu kien 22 + 23 + 22 < 4.

Loi giai. Phuong trinh hoanh do giao diém :
2?22 +(l-m)z+m=0& (z-1) (2> —z-m)=0& | ,

Dat f(x) =22 -2 —-mc6 A=1+4m.
Do thi ham s cit Oz tai ba diém phan biét khi va chi khi f(x) c6 hai nghiem phan biét khac 1.
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1

N [ A>0 14+4m >0 m> ——
Diéu nay tuong duong véi & 4 .
¥ HORe CHEhe { J(1)#0 { —m#0 {

m #£ 0
Khi d6 do6 thi ham s6 cdt Oz tai ba diém phan biét c¢6 hoanh do z1, z9, x3.
Gia st 3 = 1 = x1, 22 & hai nghiém cta f(x) do d6 1 + 92 = 1,122 = — .

Theo gia thiét 22 + 22 + 22 <4 & (z1422)> —2m22 <3 14+2m <3 e m < 1.

) 1
Két hop ta c6 m € <—4; 1> \ {0}.

. ) S s . 2 1
2.87. (B-2010) Tim m dé dudng thang y = —2z +m cat do thi ham so6 y = Tt
x

A, B sao cho tam gidc OAB c6 dien tich bang /3, O 1a gbc toa do.

tai hai diém phan biet

x#—1

202+ (4—m)r+1—m =0

Dat f(z) =222+ 4 -m)z+1—-mc6 A=m?+8>0,Ym e Rva f(—-1) = —1#0,Ym € R.

Do d6 do thi ham s6 luon cit dudng thang y = —2x+m tai hai diém A(x1; —2z1+m), B(wg; —219+m).

1
Ta c6d(O, AB) = |\T/ng aAB = (z2 — 15271 — 229) = AB = \/5[(21 + 22)% — d2179] = B 5(m? +8).

. 2 1
Lai gidi. Phuong trinh hoanh do giao diém : x—:— T = —2z4+m & {
x

Theo gid thiét Saous = V3 < ;mm — e m=+2.

Vay m = £2.
2.88. (D-2010) Viét phuong trinh tiép tuyén ctia do thi ham s6 y = —z* — 22 4 6, biét tiép tuyén vuong
goc v6i duong thing y = éx + 1.

Loi gidi. Dao ham ¢/ = —423 — 2z.
P . 1 P
Tiep tuyéen vuodng goc véi y = gsc + 1 nén c6 hé so goc k = —6.
Goi diém tiép xtc 1a M(zo;y0), ta c6 k = —6 = —4ad — 229 = —6 < z = 1.
V6i 29 = 1 = yo = 4 = phuong trinh tiép tuyén ctia (C) tai M (1;4) 1a y = —6z + 10.
Vay tiép tuyén can tim la y = —6z + 10.
2.89. (CD-2010) Viét phuong trinh tiép tuyén ctia do thi ham s6 y = 22 + 322 — 1 tai diém c6 hoanh do
bang —1.
Lai giai. Dao ham 3/ = 322 + 6z.
Goi diém tiép xtic 1a M (—1;70), ta c6 yo = 1;¢/(—=1) = —3.
Phuong trinh tiép tuyén tai M(—1;1) lay = -3(x +1)+1 &y = -3z + 2.

2.90. (A-2009) Viét phuong trinh tiép tuyén ctia do thi ham s6 y = i , biét tiép tuyén dé cat truc

2043
hoanh, truc tung lan Iugt tai hai diém phan biét A, B va tam giac OAB can tai gbc toa do O.
1 3
Tiép tuyén cat truc hoanh, truc tung tao thanh tam gidc can nén c6 hé s6 goc k = —1.
. . 1 =-2
lay=—x—2.

V6i 29 = —2 = yo = 0 = phuong trinh tiép tuyén tai M;(—2;0
Vé6i x9 = —1 = yo = 1 = phuong trinh tiép tuyén tai My(—1;1
Vay phuong trinh tiép tuyén can tim la y = —x — 2.

)
) la y = —z (loai vi di qua O).
2.91. (B-2009) Khio sat sy bién thien va vé do thi (C) ctia ham s6 y = 22* — 422. V6i cac gia tri ndo ciia
m, phuong trinh 22 |:c2 — 2! = m ¢6 dang sau nghiém thyc phan biét.
Lai giai. Ta c6 22 ‘x2 — 2‘ =m<s< ‘23:4 — 43:2‘ = 2m.

Tu do thi (C), d6i xting phan do thi bén dudi Oz qua Oz, sau d6 bd phan do thi beén dué6i Ox, ta duge
d6 thi (C1) ctia ham sb y = |22* — 42?|.

S6 nghiém phuong trinh da cho 1a s6 giao diém ciia (C1) va dudng thang y = 2m.
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yA

v

Duta vao do thi, phuong trinh c¢6 sau nghiém phan biét < 0 <2m <2< 0<m < 1.
Vay véi m € (0;1) thi phuong trinh da cho ¢6 sau nghiém phan biét.

|

1 0 1

a"

2 _
2.92. (B-2009) Tim m dé duong thang y = —z + m cit do thi ham s6 y = a

A, B sao cho AB = 4.

1 .
tai hai diém phan biét

2

x#0
x 222 —mzr —1=0 "
Diat f(z) =222 —mz —1c6 A=m?+8>0,Vm € Rva f(0) = —1#0,Vm € R.
Do d6 do6 thi ham s6 luon cit dusng thang y = —x + m tai hai diém A(z1; —x1 +m), B(z2; —x2 +m).

Tacoﬁ (xo — w1321 — m2) = AB =1/ 2( 1'1—1'2 \/ xl—l—xg —43}1372] (*).
m2
Theo dinh ly Vi-ét ¢6 x1 + 29 = % thay vao (*) duge AB = — 4+ 2 — —|— 4.

Lai theo gia thiét c6 AB =4 < 7 +4=16 < m = +2V6.
Vay m = +2v/6.

2.93. (D-2009) Tim m dé duong thing y = —1 cat do thi ham s6 z* — (3m + 2) 2% + 3m tai bén diém
phan biét ¢6 hoanh do nhé hon 2.

Loi giai. Phuong trinh hoanh do giao diém x =—r4+me {

22 =1
22 =3m+1 (%)
D6 thi ham s6 cit dudng thang y = —1 tai bon diém phan biét c6 hoanh do nhé hon 2 khi va chi khi
phuong trinh (x) c6 hai nghiém phan biét nhé hon 2 va khac 1.
1
0<3m+1<4 ——<m<1
=N 3 .

L&i giai. Phuong trinh hoanh do giao diém z* — (3m +2)2%2 +3m = -1 & [

Diéu nay tuong duong véi {

Vay m € (~351) \(o}
2.94. (CD-2009) Tim m dé ham s6 y = 2> — (2m — 1)z + (2 — m)z + 2 ¢6 cuyc dai, cye tidu va céc diém
cuc tri c6 hoanh do duong.

L&i giai. Dao ham 3/ =322 —22m — Dz +2 —m; A’ = (2m —1)2 = 3(2 —m) = 4m? + m — 5.
Ham s6 c6 cuc dai, cuc tiéu va cac diém cyc tri c6 hoanh do duong khi va chi khi :

m < —1
A >0 A4m? —m —5>0 5
2(2m —1) m> — 5
S>0 & f>0 PN ;4 & <m<2
2— m > —
3 m < 2

5
Vay1<m<2.
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