BAI @ GIOT HAN CUA HAM SO .
I

I Y LY THUYET CAN NHO

Gidi han ciia ham sé tai mét diém

Pinh nghia: Cho khoang K chira X, vahamso y = f (x) xac dinh trén K hodc K \{x,}. Ta n6i ham s6
y = f(X) c6 gi¢i han Ia s6 thyc L khi x dantoi x, néu véi day s6 (x,) batki, x, e K\{x,} va x, - x,

taco f(x)—>L.

Kihigu: lim f (x)=L.

X=X

Nhan xét: lim x = x,; lim ¢ = ¢ (v&i ¢ Ia hang s6).
X—>Xg

X=X
Pinh ly vé giéi han hiru han:

e Gias lim f(x)=L va limg(x)=M khidé:
X—>Xo X—>Xo

@ lim f(x)+limg(x)=L+M. @ lim[ f(x).g(x)]=LM.
X=X X—>Xg X=X
@ XILnxlf(X)_XILng(X):L_M' @ XIL%%:ﬁ (néu M #0)
e Néu f(x)>0va xlmf(x)zl‘ thi L>0 va XILan{):Jf(x)zx/E

(Déu cua f (X) duoc xét trén khoang dang tim gioi han, voi X # X,)
Gi¢i han mot bén
e Cho ham sd y=f (X) xac dinh trén khoang (Xo;b). Sb thue L duoc goi 1a gio1 han bén phai ciia ham
s6 f (x) khi x — X, néu v6i moi diy s6 (X,) bat ki, X, <X, <b va x, — X, tacé limf (x,)=L.

Kihi¢u: lim f(x)=L hodc f(x)—L khi x—x,".

X—Xy"
e Cho ham sb y=f (X) xac dinh trén khoang (a; XO) . S6 thue L duge goi la gidi han bén trai cua ham
s6 f(x) khi X — %, néu véi moi déy s6 (X,) batki, a<X, <X, va X, =X, tacé limf(x,)=L.

Ki hi¢u: lim f(x)=L hodc f(x)—L khi x—x;".

X=Xy

Pinh Iy: lim f (x)=L < lim f(x)= lim f(x)

X—>Xo X%y~ X—>X"

L

Nguyén 1y kep: Cho ba hams6 f (x),g(x),h(x) xéc dinh trén K chtra diém X, .

Néu g(x)< f(x)<h(x) vxeKva limg(x)=limh(x)=L thilim f(x)=L.

X—>Xo X—>Xo X—>Xo

Gi¢i han hiru han ciia ham sé tai vo cwc



Pinh nghia: Cho ham s6 y = f (x) xdc dinh trén khoang (a;+o0). Tandi hamsé y = f (x) c6 gi¢i han la
s6 thuc L khi x — +o0 néu véi day so (x,) bat ky, x,>a va x, —>+o taco f(x,)—L.

Kihigu: lim f(x)=L hay f(x)—L khi x — .

Cho ham s6 y = f (x) x4c dinh trén khoang (—oc;a). Ta néi hamsé y = f (x) c6 gi¢i han la sé thyc L khi
X ——o0 néu véi day s6 (x,) batky, x, <a va x, >—o tacd f(x,)—>L.

Kihigu: lim f(x)=L hay f(x)—L khi x ——oo0.

X—>—00
Luuy:
I \ s M A s A ~ , . . C
Vi ¢,k 1a cac hang s0 va k nguyén duong, ta luén co: limc=c; lim — =0.

X—>*too X—>*o0 Xk
Dinh 1y vé gii han hitu han caa ham sé khi X — Xo van con ding khi X — oo
Gi¢i han v6 cwrc cia ham so
Céc dinh nghia vé gidi han +oo (hodic —oo) ctia ham sb dugc phat biéu tuong tu cac dinh nghia vé giéi han
hiru han.
Chang han, gi6i han —oo ctia ham s0 y = f (x) khi X dén téi +o0 dugc dinh nghia nhu sau:
Dinh nghia gi¢i han v cyc: Cho ham s6 y = f () xdc dinh trén khodng (a;+0). Tandihamsé y = f ()
c6 gi6i han —oo khi X dan t6i duong vo cuc néu véi day s6 (x,) bat ki, X, >a,x, —>+w, ta cd
f(x,))—>—oo. Kihi¢u: lim f(x)=—0.
( ( n )) * X—>+00 ( )

Nhén xét: lim f (x)=+o0 < lim (- (x))=—o0.

X—>+00 X—>+0
Tinh chét:
o Xlirpw X* =400 voi k nguyén duong.
o lim x* =—o0 voi k lasb lé.

X—>—00
. Xlimw x¥ =+o0 v&i k 13 s6 chén.

Quy tac tim giéi han vo cwc cia ham sé
Céc dinh li sau van dung cho cic trudng hop X — X7, X —> X;, X —> +00,X —> —0
Quy téc tim gi6i han cua tich f (X).g (X) :

Néu lim f(x)=L=0 va lim g(x)=xoo thi lim [f (x)g (X)] dugc tinh theo quy tic trong bang sau:

X=Xy X—>X%g X—>Xo

Déu cua L lim f(x) Iim[f (X).g(x)]

X=X X—Xg

+ +00 +00

+ —00 —00
+00 —00
—00 +00

. f(x
Quy tdc tim gidi han cua thuong (—) :

g(x)



() _,

Néu lim f(x)=L va lim g(x)= oo thi lim——~=0.

X—>Xo X—>Xg X=X g(x)
. . ‘ ; o o F(X)
Neéu lim f(x)=L=0 va limg(x)=0 va g(x)>0 hoac g(x)<0 v&i moi x # X, thi Ilmm duoc
X—>Xo X=X, X—Xo

tinh theo quy tdc trong bang sau:

DéuctalL | Daucua g(x) Iim{f(x):l
| g(x)
-+ ~+00 ~+00
+ —o0 —o0
+00 —0
_ —» 400

IR Y  PHAN LOAI VA PHUONG PHAP GIAI TOAN

Dang 1: Tinh giéi han ctia ham s0 tai mot diém




Phwong phap:

Bai toan 1: Ca tir s6 va miu sé déu 1a cac da thic
= Biéu thiic c6 dang lim % trong d6 f(x), g(x) la cac da thic va f(x,)=g(x,)=0.
X—>Xg

=  Kht dang vo dinh %: phan tich tir va mau thanh nhan tir véi nhan tir chung 1a X — X, .
= Giast f(x)=(x—x).f,(x) va g(x)=(x—%).9,(x)

= 1d6: imwz imM
K IS0 T g ()

. . fi(x) « .
= Neéu gidi han lim % van ¢ dang vo dinh % thi ta 1p lai qua trinh trén cho dén khi khong con
=% g, (X
dang vo dinh. .
* Viéc phan tich thanh nhan tr ¢ trén dugc thyc hién bang phuong phap chia Horner.
Bai toan 2: Ca tlr so va mau so6 déu la can thic
. _f(x s N
* Biéu thuc c6 dang lim L, trong d6 f(x), g(x) la cac can thirc va f(x,)=g(x,)=0.

=% g(x)

0
=  Khir dang v6 dinh 0 : nhan ¢4 tir va mau vai biéu thuce lién hop tuwong ing cia bicu thirc chira can

Nhéan xét:

dé truc cac nhan tir X — X, ra khoi can thue, nham khtr cac thanh phan c6 gi6i han bang 0.
Nhan xét: C6 thé nhan lién hop mt hodc nhiéu lan dé khir dang vo dinh.
Chu y: Cac hang dang thtrc:
e A _PB° :(A— B)(A+ B)
o A -B*=(A-B)(A’+AB+B?)

e A +B°=(A+B)(A’-AB+B?)

BAI TAP TU LUAN

Bai tap 1: Tinh cac gidi han sau day:

2 2 3
ay lim =2 by limEX XX o lim —*=4_
x>-3 X—3 x->0 1+X x>-1 X" +X—-3
2 _ J3xd+1—
d lim X =°X*+2 o) lim XX +1-X £ 1im | x+ x4 % —vx
X—-2 2|x|+1 x—>-1 X—=1 x—1
. VA
sm(x—j 1 X+ X +..+X"=n
g) lim— 4/ h) limx®sin= i) lim
x—>% X x—0 2 x—1 X+1
o XXX o 2x3 -3 +4x+1 XX 2
j) lim—————— k) lim ————— D lim ——m=
x>L X4+ X" +...+ X x>i0 X —BX* + 2% =X +3  x>=3gyd L x? 41
Loi giai
2 -3)° -9
AT T ) Ml




I+x+x2+x> 1+0+0°+0°

b) lim =
o 1+x 1+0
9 lim x4 -1 _ 2
x>-1 X" +X—3 (_1) -1-3 3
2 9 _e(_
8 lim * -5x+2 _(-2)"-5( 2)+2:§'
x>2 2| +1 2|-2l+1 5
) lim \/3x +1-X _ 3(- 1) +1- _-3
x—>-1 ( 2 '

f) lim [m—&}m—L

h) lim xzsin1 = O.sinl =0.
x—0 2 2

X+X+..+X"=n _1+2+.+41"-n_n-n

i) lim = = =0.
x-1 Xx+1 1+1 2
XX 4+ X" 1420 +..41" n
) lim 5 = 5 =—.
SLX4+ X"+ + X" 1+ +..+1" m
1
2 -3 +ax+1 Ly @
k) lim = lim =—=0.
ot X —Bx 4 2x* = x+3 x5 2 1 3 1
Lt T st
X X X X
N ) X+|X 1+£2 f1+£2 0
1) Iimi/i_lm X I|m T =§=O
B+ +1 x3,’8+ +— 38+ +—3
X
Bai tap 2: Tinh cac gioi han sau day:
2 2 X2
2) lim X -:ZX 8 by lim 2X° —5x+2 0 Iim2 —-5X+2
x>-4 X +4X H% 1-2x -2 x>+ X—6
1+x X+3 _ X*+Xx-6
d) lim lim im———
) x>-11— x* ®) 3IX? -9 f x-2 2x? —5X + 2
2 2
g)lm2 —I/Xx-4 h) Iirnx +33x 9x -2 i) lim 4x 33x 7
x4 X% 4+ X — 20 x>2 =X+ X+6 x>l x+1
(x2+x—6)
j) lim

x>2 —x3 4 2x°
Loi giai



_ x*+2x-8 . (x+4)(x-2) . x-2 -4-2 3
a) lim—; = lim =lim—=——==
o4 X2 44x o x(x+4) o X -4 2
2 — —
b) I|m2X _5X+2:Iim(2X DX 2):Iim(2—x):2—l:§
H% 1-2x x_% 1-2x X_% 2 2
2 _ _ _ _
0 ”mzxz—5x+2:Ii (x—-2)(2x 1):“m2x 1_22-1_3
o2 X*4x-6 2 (x-2)(x+3) *»2x+3 243 5
3 1+ x)(1-x+x? _ 2 (- ~1)?
@) I 1+x2_ 'm( )( ): i 1= X+ X 1 (-1)+(-1) _3
o 1]—x* ol (L4 x)(1-x) o1 1-X 1-(-1) 2
o) lim X2 —jim— X3 iy L -1
o3x2 -9 o3(x+3)(x-3) =3x-3 6

X +X—6 i (x— (X+3)_|.m x+3 5

im 2) =2,
x>2 2x? —5X + 2 HZ(x 2)(2x-1) 22x-1 3

2
o) Iim2)§ ~Tx-4 _ (x 4)(2x+ ):Iim 2x+1
x4 X2 +x—20 (x 4)(x+5) x4 x+5

=1.

2 _gy_ X—2)(x*+5x+1 2
hy li Imx +3x° = 9X 2:Iim ( )( ) _im X +5x+1 15

>2 X4+ X+6 2 (x=2)(-x* - 2x-3) w2 _x2_2x—-3 11
2 — —
b lim A =3x=7 _ . (x+1)(4x-7) lim =7 _ U

Xx—>-1 X3+1 x—>—l(x+1)(X2_x+1) _x—>—1X2_X_|_1_ 3 )
2
X2 +X—6 _2 2 3 2 _2 3 2

i tim 3 2) i K2 08 (X22)(+8)

x>2  —X° +2X x—2 —X (X—2) xX—2 —X

Bai tap 3: Tinh cac gidi han sau day:
\/1+ 2x -1 . 4x \/2x+ -3
b) liM—— c) li
X~>0 x—0 9+X_3 X—)l 2_ lx+
2 —

d) lim 1+x° -1 &) lim X+2 \/ﬂ t)"m\/2:<+7tx+4

x—0 X2+16—4 Xx—2 /X—l— /3_)( x=>1  X°—4x°+3

2 _ _ 3

o) lim X =1 h) Iirn2x 5¢x -1 i) lim 1- \/12x+1

X—>— 12X+ ,3X +1 x5 3 IXx+4 x—0 4%

Loi gidi

2) “m»\/1+ 2x -1 2X _lim 1 1

x>0 = 2x(\/1+ 2x +1) HO(\/1+ 2% +1) 2’

Ax ax(No+x+3)

b) lim —lim lim [4 9+x+3} 24 .

x—>o\/g+x 3 x>0 -0

BT 3 (x 1)(2+ x+3) 2(2+Yx+3) 4

=lim =lim =—=

H12 X+3 i )( 2X+7 + ) Xt (\/2x+7+3) 3
T 1 x( x2+16+4) [x2 +16 + 4

d) lim =lim =lim =4,
X*+16 -4 *° xz( 1+x2 +1) 0 V1+x* +1




&) lim X2 = V2X —Iim(z_x)( x1+3x) i YXZitVs-x 1
x=>2 x—-1—+/3—X X_)ZZ(X—Z)(M-F\/E) x—>22(\/_ \/—) 4
M_Fx_l #4_1
«/2X+ —3+x-1_ o A2x+7+3 _imN2x+743 "~ _ 4
i —4x2+3 =1(x-1)(x* -3x—3) =1 x*-3x-3 15
W21 (x2 —1)(2x —/3x? +1)
lim ———=———==1im

O BT N 4 (3¢ 11)
2 _1)(2x /32 +1
:Iim(x )( T )=XIer_11(2x—\/3x2+1)=2(—1)—\/3(—1)2+1:—4

x>-1 x? -1
o lim 2X_5m_"m[4x2—25(x—1)](3+ Jx+4) _”m(4x2—25x+25)(3+M)
s 3-Jx+4 o8 (9—(x+4))(2x+5«/ﬁ) o (5—x)(2x+5ﬁ)

(x—5)(4x—5)(3+ﬁ) _m(5—4x)(3+M) ) (5-45)(3++5+4) 9

S0 (5ox)(2x#5Vx-1) 0 25Xl 25+5(5-1 2

o lim 2oL 1-(12x+1) —lim —12x
X%O 4x x—0 4Xl:1+m+ 3' 12X+1 jl [1—}— \3/12X+1+1’ 12X+1 :|
=lim

HO1+\/12x+1+«/12x+1 1+\/12 0+1+1/12 0+1

Dang 2: Tinh gi¢i han ctia ham so6 tai vo cuc

Phuong phap:

Dang 1: | =lim P(x)

()
e Goi p=degP(x),q=degQ(x) va m=min(p,q).
Chia ca tir vi mau cho X" ta c6 két luan. (deg P(X) 14 bac cao nhat cia da thic P(X)).
o Khido:

v6i P(x),Q(x) 1a céc da thirc hodc cac ham s.




Néu p <q thi tn tai gi6i han.
Néu p > q thi khong ton tai gioi han.
Deg = bdc cua da thirc
Dang 2: Gi6i han o —oo.
Str dung cac biéu thuc lién hop dua vé dang 2
o0
Dang 3: Gi6i han O.c0.
Str dung céc biéu thirc lién hop dua vé dang 2
0
Cac cong thirc lién hop thuong gap:

@\/_\/_—T

o YA-yB-___ AB 2
(VA) +YAB +(3B)

BAI TAP TU LUAN

Bai tap 1: Tinh cac gi61 han sau day:

2x3 —3x% +4x +1

a) A= lim b) B= lim

H“"\3/8x +x2+1

x>0 x4 _Bx3 + 2% —x+3

X+/X2+2

X—>+0

¢) C = lim (\/x+\/;—\/§) d) D= lim X(M—x)

X—>+0

2 3
e)E:Iim3X 3x+7 f) F = lim 2X°+3x—-4
x>t 2x% -1 x>0 —x3 —x? +1
2 _ —
2) G = lim 3X°—X+3 h) H = lim 2x3 —2x+3
X—>+00 X_4 X—>—0 5_X

b1 = tim (2x-3)"(3x+2)"
X (1+ 2x)50

) J=Ilim
J) X—>+00 2X+3

X2+ X +2X

X2+ X +2X 8x +3
- I) L= lim
x> °°6x+\/4x +X+3

k) K = lim
x>0 2X+3
Loi giai
2_
a) Taco: A= lim 2¢° 3% + 4x +1 = lim X
xos0 x4 —5x° 4+ 2% — X +3 le_ﬁ
X

[ 2
[ 5 X+|X| 1+ 1-, 1+
b) Taco: B = lim 2 ¥X*2 _jim X fim X =%=o.

X—>—00 3 _x—>70c
Y83+ %% +1 Xi/8+1+ 1
X

¢) Ta co: C—Ilm(\/X+ —\/_)—Ilm Jx

X—>+0 \/;[ n

d) Ta co:




D = lim x(\/x2+1—x)= Iim\/z_—= lim i +_2
X“+lex x( /1+12+1] 1/1+X2+1
X

3(3_1+7J (3_1+7j
&) E = lim —% x> X3 _ i \X x> X :O—O+O:0
X—>+00 l X—>+0 1 2—0
°(2-3) %)
3 4 3 4
X2+ S -2 2+ -2
f) F=lim ( s —Iim( i XB)—ZJFO_O——
X>—o o 1 1 X—>—0 1 1 -1-0+0
| -1-—+— -1-—+—
X X X X
xz(3_1+3) 3 1.3 5 1,3
X X)) . X x° - S X X2
g) G=Iim =lim| x =400, VI limX=+o va lim ——=-=3
X—>+0 ( 4) X—>+0 4 X—>+00 X—>+00 4
X{1-— -— 1-=
X X X
x3(2_2+3j ). 2,3
X x 2 x2 X
h) H =lim : =lim| x°. z =—,
X—>—20 X( _1j X—>—c0 5 4
X X
5_ 2.3
2 3
Vi lim x? =+ cova lim %:—2
X—>—00 X—>—00 01
X
3 20 2 30 3 20 2 30
x*l2-=| x¥|3+=5 2-=1 |3+=
N ( ) () _ ( ) (J _(2-0°(3+0)° _(3Y"
I) I_erpoo 1 50 " X0 1 50 - 240 50 - E
x5°(2+j (2+] (2+0)
X X
1
x/l+£+2x X[ 1++2J 14142 142 3
j) J=lim X = lim v = Jim X3 ==
2x+3 X(“j 2.3 2 2
X X
1
—x,/1+1+2x X(_‘,1+x+2j —/1+1+2 149 1
k) K = lim ——%*—— = lim v+ Jim ’; - —=
——0 2X+3 -0 X(2+] ——0 2,2 2 2
X X
3
8+ —
DL=lim— >0 _jim S jim X___2
6X+\/4X *X+3 6x—x\/4+1+32 6—\/4+1+32
X X X X

Bai tap 2: Tinh céc gidi han sau day:
a) lim (\/x2+3x—«/x2+4x) b) lim

(§/2x —1-3x +1)

X—>+0



c) Iim{x(l—lﬂ d) lim x(\/x2+5x+4—\/x2+5x—2)
X X—>+00

x—0

e) lim (\/x2 —2X — x\/E) ) lim (Zx—x/4x2 +1)

X—>+00 X—>+0

g) XIi%rpoo(\/x24r4x+x) h) lim (\/x2+x—2«/x2—x+x)

X—>+0

Loi giai

a) Khi X—>+oo—>\/X2 + 3X —\/X2 +4x U \/X_Z—\/X_2=O ——Nhan lugng lién hop

lim (\/x2 +3x —/X? +4x)

X—>+0

= lim (X2+3X)_(X2+4X) = lim X = lim

25 X2+ 3% + X+ 4x N 1+i+|x| 1+i Hm,f“ \/H* 2

» Giai nhanh: X — +o0——>/x% +3X — /X2 + 4x

—X —X —X 1

- 0 Xz
e e +ax el 2x 2

b) X —>+oo—>§/2x—1—§/2x+1 [ %—%zO—)nhﬁn lugng lién hop
lim (3/2x—1—%/2x +1)

X—>+00

_ lim 2x—-1-2x-1
< gl2x-1) + 3f(2x- 1) (2x+1) +§/(2x+1)°
= lim
< el(2x-1) + 3f(2x- 1)(2x+1 Y(2x +1)’
-2
= lim
f 2—— +3/x 4— +3/x 2+

= lim

- 2 =0
X—>+00 2 2
|21 +3F_g+3/(2+ﬂ
X X X

» Giai nhanh: ¥2x—-1—-32x+1=

-2 —2

2

0 _
s{f(2x-1) + ¥ —1-gfaxv1) Yo+ a4 Fae
c) Ta co IIm{ (1—1ﬂ:|im(x—1):0—1=—1.

x—0 X x—0

— 0.

d) lim x(\/x2+5x+4—\/x2+5x—2)

x[x2+5x+4—(x2+5x—2)J x[x2+5x+4—x2—5x+2]
= lim = |lim
X \/x +5x+4+\/x +5x-2 H+°°\/x +5x+4+\/x +5x-2




bx ~ lim bx 3.

= lim
ot 32 1 Bx 44 +/XE+5x—2 KO 5 4 5 2
X| J1+=+—+ [1+———

X X X X

e) Taco xIi%rpoo(\/x —2X — x\/_)_ lim (|x| 1———x\/_]_ lim X[R—ﬁ):—w,

vi lim x =+ va |im( /1—3—J§]=1—J§<0.
X—>+00 X—>-+o0 X

f) Taco lim (Zx—\/4x2+1)= lim——  _ym2 1 g
X—>-+00 X—>+00 2X+ /4X2+1 X—+0 Y 1
2+, 4+
X
vi lim=t=0 v Iim;:%.

X—+0 X X—>+00
2+ 4+i2
\l X
g) Tacd lim (\/x2+4x+x) I|m ax = lim ———-

A ax—x || /1+—— " x f1+——

h) lim (\/x2+x—2\/x2—x+x): lim («/x2+x—\/x2—x+x—\/x2—x)

X—>+0 X—>+00

= lim lim

X‘”‘”[\/x +x+\/x - X x+ x —x] X /1+ + /1_7 ’1_7

Dang 3: Gi6¢i han mt bén ctiia ham so

Phwong phap: Néu lim f(x)=L=0 va lim g(x)=xoo thi:
X—%

X—>Xg

+o < L.limg(x)>0
- X—>Xg
o limfe)e()=y L. lim g(x)<0

X=Xy




0 limg(x)==
. Iimm— NRCSRPEN XIrr;og( x)=0vaLg(x)>0
X=Xy g(x) X=Xy
-0 < limg(x)=0vaLg(x)<0
X=Xy
Chay: lim f(x)=L < lim f(x)=lim f(x)=L
X—>Xo X=Xy X—Xg

BAI TAP TU LUAN

Bai tap 1: Tinh céc gidi han sau day:

_ 2
2) lim 2X+3 by lim>—*
x—>2" 2 —X x-1t 1—X
2_ J—
o lim XX %4 L s
x>(-1)  1-X x=>2"\ X =2 X+2-2
3_ 2
&) lim 16x f lim X —16
o X+ 4 o4 |x+4
g) lim —|2 i h) |im—|)‘2_]J
x>2 2X* —5X+ 2 12— X" —3X
Loi giai
lim(2x+3)=7>0
o 2X+3
a) Taco: < lim(2—-x)=0 nén lim = —o0
x—2* xo2t 2 —X
2—-x<0 khi x— 2"
(a2
- fim(3-x) =2
b) Ta co: lim =—oo vi 1 lim(1-x)=0 .
x->1" 1—X x—1"
1-x<0, vVx>1
/ 2 -1)(—x+4 Na
o lim Y74y */( )( ) lim Y X*+4
x> 1-x? o (=x—1)(x (D) —Xx-1(x-1)

Do lim (\/—x+ ) J5 va I|m (\/ ) 0,v—x-1(x-1)<0,v x<-1.

x—(-1)"

1 X+1 (x+1) \/x+ +2) 1—(x+1)(\/x+2+2)
d) lim _I| = lim
x—>2"\ X =2 \/X+2 2 x—2" X—2 x—2" X—2
Ta co: Iim( (x+1)(\/x+2+2
x—>2"
Mat khac lim(x-2)=0va X >2" = Xx>2=Xx— 2>O:>I|m( 1 x+dl ]——oo
x—2* -2\ X=2 JIx+2-2
(x2—16) )
e)Do X > 4" =>Xx>-4=x+4>0 nén lim = lim x(x+4)=32

Xx—>—4" X+ 4 x—>—4"



Do x—>-4 =>x<-4=x+4<0 nén lim ———= lim = +00
ot —(X+4) x4 Jx—4
g)DoXx—>2 =x<2=x-2<0=2-x>0
Nen lim—2= X _jip 22X i L1
o2 2x* =5x+2 x2 (2-x)(1-2x) »21-2x 3
h) Do x 51" = x<1=x-1<0 nén lim— "4 _jim_ 17Xyt _ 1

ol 2—XE_3X  xol (1-x)(x+2) Terx+2 3

Bai tap 2: Cho ham sé:

2X .
voi x<1
a) f(x)=4v1-X . Tinh lim f (x)
x—1"
J3x2+1 voi x>1
X +1 voi x<1
b) f(x)=11-x . Tinh lim f (x)
Xx—1
2x—2 wvoi x>1
Loi giai
2X .
voi Xx<1
a) f(x)=4v1-X . Khido lim f(x) 1a

x—1*

\J3x2+1 wvoi x>1

Do x>1"=x>1 = lim f(x)= limy3x2+1=+3.12+1=2

x—1" x—1"

2

X+l voi x<1
b) f(x)=11-x . Tinh lim f (x)
Xx—1
J2Xx=2 voi x>1
2 lim(x*+1)=2
Do x >1 = x <1 = lim f (x) = lim X2 = oo v |or ) .
X1 x>0 1—X Iim(l—x)=0 &1—x>0(Vx<1)

x—1"

Bai tap 3: Tim céc gidi han mot bén va gidi han (néu c6) cia cac ham so6 sau:

J9-x2  khi —3<x<3

a) f(x)=1 1 chi x> 3 khi x—3
NG
—““31_2 khix >1
X_
b) f(x)= ) khix —1
X=3X+2  hix<l

4(3x2 —5X + 2)

VIZX NI+ X ik <0

c) f(x)= X khi x —0
5. 27X khi x>0
X+1

Loi giai



a) Taco lim f(x)=limy9—x*=0; lim f (x)= lim

x—3" x—3" x—3" x—3" X2 -9
Véy khong ton tai lim f (X).
X—3
\/x+3—2_|. x—1 o 1 _ 1
41

b) Taco : lim f(x)=li
yTaco: im £00 =M= XLnlq*(x—l)(\/x+3+2) XL@(\/X+3+2)

X —3X+2 i (x—l)(X—Z) _|imﬂ——l¢limf(X)

lim f =i =
o () XLrI]4(3x2—5x+2) XI»rp4(x—1)(3x—2) or 4(3x—2) 4 or

Vay khong ton tai Iirq f(x).

c)Tacod:

V1-Xx —/1+x —2X _lim —2 _ 1

= lim

Jim £ (x) = lim X S0 (x4 e x) 0 (VX + LT x)

lim f(x)=lim (5+ﬂ]:9¢ lim f(x)

X—0* x—0" X+1 x>0~

Vay khong ton tai Iing f(x).

X* +ax+b

Bai tap 4: Goi a,b a céc gia tri dé hamsé f(x)=1 x2_1 '~ * co gidi han hiwu han khi x din toi
X+1,x>-1

—1. Tinh a—b.
Loi gidi

Do hamso f (x) c6 gi6i han hiru han khi x dan téi —1 nén x=-1 la nghiém ciia phuong

trinh x> +ax+b=0,doddtal-a+b=0<b=a-1.

x-1+a v <1
Taviét lai hamsé f(x)={ x-1 ' .
Xx+1,x>-1

Mt khac gigi han can tim ton tai < lim f (x)= lim f(x)<:>a;2=0c>a:2:b:1.

x—-1" x—>-1" —

Do d6 a—b=1.

Dang 4: Bai toan thuc té va lién mon

Phwong phap: Sir dung cac dinh nghia, dinh 1y dé 4p dung vio giai cac bai toan

BAI TAP TU LUAN

Bai tap 1: Mot hd nudi tom chira 600m® nuée man véi ndng d6 mudi 1 kg / m*. Cha hd nudi tom dy dinh
chuyén doi gibng méi nén bom nudc vao hd vai van tde 3m?/ phit dé lam ngot hda nude trong ho.

a) Viét biéu thirc C(x) biéu thi ndng d mudi trong ho sau X phut ké tir khi bat dau bom.



b) Tinh lim C(x) va gidi thich y nghia cta két qua nay.
Loi giai
a) Khoi lugng mudi c6 trong hd nudi tom la: 1.600 =600 (Kg).

Sau X phat, luong nude trong ho 13: 600+ 3x (m3).

Nong d6 mudi tai thoi diém x phit ké tir khi bom thém nuéce ngot vao la: C(x)= % .
+3X
b) Ta co: lim C(x) = lim _600 =0
X—>+o0 x—>+0 600 + 3x

Y nghia: Diéu nay c6 nghia 1a khi t cang 16n thi ndng do mudi trong ho s& dan vé 0. Tic 1a dén
mot thoi diém nao d6 mudi trong hd khong con dang ké va nudc trong hd coi nhu nude ngot.
Bai tip 2: Mot cong ty san xudt gidy da dd xac dinh dugc rang, tinh trung binh mdt cong nhan c6 thé lam

16x T PO . N C e e
doi giay moi ngay sau khi dugc dao tao t ngay. Tinh lim f (x) va giai thich y nghia

15+ 2x X0

duoc f(x)=

cua két qua nay.

Loi gidi
Tacs: lim f(x)= lim —2% — jim 20 _10_g
X—>+%0 x40 15 42X x>t E o) 2

X
Y nghia: Khi thoi gian ddo tao tang 1én thi s d6i gidy mdi cong nhan san xuat dugc trong mot
ngay clingdugc cling tang 1én nhung khong qué 8 doi giay/ ngay.
Bai tip 3: Chi phi dé san xuit x chai nudc ngot cua cong ty nudc giai khat A duge xéc dinh boi ham sb
F(x)=50000+15x (don vi: nghin dong).
a) Tinh chi phi trung binh E(X) dé cong ty san xudt mot san pham.

b) Tinh lim E(X)Vé cho biét ¥ nghia cua két qua.

X—>+00

Loi gidi
a) Chi phi trung binh dé san xuit X san pham la: E(X) = 50000+15x (nghin dong).
X
50000
. ——+15
b) Ta ¢6: lim F(x) = lim 0000415 _ i Xf =15 (nghin ddng).
X—>+o0 X—>+0 X X—>+00

Y nghia: Khi sé san phdm cong ty san xuét ra cang nhiéu thi chi phi trung binh dé san xuét ra
mot san pham s& giam dan, s6 san pham X du 16n thi chi phi trung binh xap xi 15 nghin dong
mdi san pham va khong thé thap hon.

Bai tap 4: SO lugng xe 6 to vao mot duong ham Thu Thiém trong mdt gidy dugce cho bai cong thirc
400v

f(v) = aie trong d6 v(m/s) 1a van toc trung binh cta cac xe khi di vao duong him. Tinh
V™ +oV+
Iirg f (v) va cho biét y nghia ciia két qua (lam tron két qua dén hang don vi).
Loi gidi
400v 400.20

Ta c6: lim f (v) = lim — =— ~
v—>20 v-220y°+3v+6 20°+3.20+6
Y nghia: Khi cic xe vao dudng ham voi van tdc xap xi 20m/ s thi trung binh mdi gidy c6

khoang 17 xe vao duong ham.



Bai tip 5: Mot bar ngoai troi & khu du lich A di xac dinh dwoc rang, tinh trung binh mot ngay sé luong

khach du lich dén bar dugc x4c dinh bai cong thirc f(x)= 520% khach mdi ngay sau khi sb nhan vién
+12x
cta bar dugc ting 1én x nhén vién. Tinh lim f (x) va giai thich ¥ nghia ciia két qud nay.
Loi giai
Taco: lim f(x)= lim 000X _ jjpy 0000 _ 8000 _ 5
X—>+0 x—>+0 50 +12X x—+0 B0 12
—+12
X

Y nghia: Khi s6 nhan vién trong bar ting 1én thi s6 khach dén bar trong mot ngay ciing duoc
cling tang Ién nhung khong qua 500 khach/ ngay.
Bai tap 6: Chi phi dé san xuit x kg cha myc cua ctra hang ban cha muc A dugc xac dinh bdi ham )
F (x)=60000-+320x (don vi: nghin dong).

a) Tinh chi phi trung binh E(x) dé cong ty san xuat x kg cha myc.

b) Tinh lim F(x) va cho biét ¥ nghia cia két qua.

X—>+00

Loi giai
a) Chi phi trung binh dé san xudt x san pham la: F(x)= 6000 +320x (nghin dong).
6000
B —— 4320
b) Ta co: lim F(x)= lim 5000+320x _ i Xf =320 (nghin ddng).
X—>+0 X—>+00 X X—>+00

Y nghia: Khi khdi luong cha muc cira hang san xudt ra cang nhiéu thi chi phi trung binh dé san
xuat ra mot kg san pham s& giam dan, s6 san pham x du 16n thi chi phi trung binh xap xi 320
nghin ddng mdi kg cha muc va khong thé thap hon.

Bai tap 7: Trong thuyét twong d6i cia Einstein, khdi lwong cua vat chuyén dong voi van toc v cho boi

M,

V2
e

gi xay ra voi khoi lugng cua vat khi van toc cua vat gan voi van toc anh sang?
Loi giai

, trong d6 m, la khdi lwong cta vat khind dimg yén, ¢ 1a van tdc anh sang. Chuyén

cong thirc: m =

mO
V2
1-7
c
2

. N S YT S . T - . \
khoang [O;C). RO rang khi v tién gan t6i van toc anh sang, tic la v—>c ™, tacod ,[1-— —0.
c

, ta théy m 1a mot ham sd cua v, véi tap xac dinh la ntra

Tur cong thirc khdi luong m =

Do d6 lim m(v) = +00, nghia 1 khdi lwgng m cta vat trd nén vo cing 16n khi van toc cia vat

gan v6i van tdc anh sang.
Bai tap 8: Sau khi phat hién mot bénh dich, cic chuyén gia y té udc tinh s ngudi nhidm bénh ké tir ngay
xuét hién bénh nhan dau tién bién d6i theo mot ham s6 thoi gian (tinh theo ngay) 1a g(t)=45t* —t* (ngudi).

. . t,)— : t)—g(10
Toc do trung binh gia tang nguodi bénh gitta hai thoi diém t,t, 1a v, = w . Tinh t|Irlr(1)g(2—]£-lo()
271 - -
va cho biét ¥ nghia cuia két qua tim duoc.
Loi giai
Taco g (10) =45.10° -10°.



_ 2 _43_ 2_10° 45(t* -10%) - (t* -10°

Knido tim Q0 =9(0) ;. 45¢ € -4510°10° | 45(t-10°) (€ -10°)

t—10 t _10 t—>10 t _10 t—10 t _10

45(t —10)(t +10) — (t —10)(t* +10t +100
_ i 25 210)(t+10)~(¢-10)(¢ 410t + )=|im[45(t+1o)—(t2+10t+1oo)]
t—10 t_]_o t—10
=Iim(—t2+35t+350):600.
t—10

Y nghia: Tir két qua trén, ta thiy téc do ting ngudi bénh ngay tai thoi diém t =10 ngay 1a 600
nguoi/ngay.
Bai tap 9: Mot bé chira 5000 lit nude tinh khiét. Nudc mudi ¢ chira 30 gam mudi trén mdi lit nude dugce
bom vao bé véi tde do 25 lit/phut.
a) Chirng minh rang ndong d6 mubi ciia nudc trong bé sau t phut (tinh bang khdi rong mubi chia
thé tich nuée trong be, donvi g /1) 1a C(t) = o
200 +t
b) Tinh lim C(t) va cho biét y nghia cuia két qua do.

t—>+0

Loi gii
a) Sau t phit thi lugng mudi trong bé 1a 30.25t =750t (g) va thé tich nuéc trong bé 1a
5000+ 25t (1).

X , , 750t 30t
Vay nong d6 mudi cua nudce trong bé sau t phut la C(t) = = /1).
1y nong €6 muot e g be sau t phitIa C(t) =g e = 200+¢ (/1)
b) Tac6: lim C(t)= lim —o = lim 20 =30 _3p.
t—+o0 t—>+0 200 +t t—+0 200 41 1

Y nghia: Theo két qua do, ta thiy khi luong nudc trong bé ting theo thoi gian dén vo han thi
nong d6 mudi ciia nude s& ting dan dén gia tri 30(g / I) , tire 14 xap xi ndng do mudi cua loai

nuwdc muodi cho thém vao bé.

Bai tap 10: Mot thau kinh hoi tu co tiéu cu 1a . Goi d va d’ lan luot 1a khoang cach tir mot vat that AB

. . 1 1 1
va tir anh A'B’ ctia n6 t6i quang tdm O cua thau kinh nhu hinh v&. Cong thirc thau kinh 1a q + ’T = R

a) Tim biéu thirc x4c dinh ham s d' = o(d).
b) Tim lim ¢(d), lim ¢(d) va (!m} ga(d). Giai thich y nghia cua cac két qua tim dugc.
d—>f* d—>f~ -

A
30 30
B ©oe oo
v 0 o '
,,,,,,,,,, TR UUY S
A T
B
Loi giai
h 1k 1 1 1 d-f , df
a) Theo gid thiet: —=—-— —=——d'=——



b) Ta co: lim ¢(d)= lim i:+oo; lim o(d)= lim L:—oo.

d—f* d>ft*d = f dof- d>f-d = f
T . df
Va limep(d)=lim——=.
d—f d—f d — f
Y nghia: Khi khoang cach ciia vat téi thau kinh ma gan véi tiéu cu thi khoang cach anh cia vat
dén thau kinh ra xa v tan nén lic d6 bang mat thudng minh khong nhin thay.
Bai tiap 11: Mot cong ty san xudt may tinh cam tay da xac dinh dugc rang, tinh trung binh mét nhan vién

L e 30t i x. .
c6 thé lap rap duge C(t) "t (t>0) chiéc may tinh moéi ngdy sau khi duoc dao tao t ngay. Tinh
+
lim C(t) va cho biét § nghia cta két qua nay.
t—>+0
Loi gidi
. .30t . 30
Taco: limC(t)= lim—=lim| — |=30
t—>+o0 to+0 B4 to+0| B
n +1

Y nghia: Khi thoi gian ddo tao mot nhan vién tang 1én thi sé may tinh trung binh mdi nhan vién
lap rap duoc trong mot ngdy ciing tang 1én, nhu khong qua 30 chiéc mdi ngay.

Bai tip 12: Chi phi (don vi: nghin dong) dé san xuat x san phim cua mot cong ty duoc xac dinh boi ham
sd F(x)=60000+ 250Xx.
a) Tinh chi phi trung binh E(X) dé cong ty san xudt mot san pham.

b) Tinh lim E(X) va cho biét ¥ nghia cua két qua.
Loi giai
=,y _ 60000 + 250x

a) Chi phi trung binh dé san xuit X san phamla F (X) (nghin dong).
X

b) Ta c6: lim E(X) = lim
X—>+0 X—>+0 X X—>+0

60000+ 250x . (60000
—— = 1im
X

+ 250) =250 (nghin dong).
Y nghia: Khi sb san phAm cong ty san xudt ra cang nhiéu thi chi phi trung binh dé san xut ra
mdt san pham s& giam dan, s san pham X di 16n thi chi phi trung binh xap xi 250 (nghin dong)
mdi san pham va khong thé thap hon.
Bai tap 13: SO luong xe 6 t6 vao mot duong ham trong 1 gidy dugc cho bdi cong thirc sau day:
290,4v
f (V) = 2 ’
0,36v° +13,2v + 264
lim f (v) va cho biét y nghia cua két qua (lam tron két qua dén hang don vi).

v—15

trong d6 v (m/s) 1a van tdc trung binh cia cac xe khi di vao duong him

Loi gidi
o . 290, 4v 290,4.15
Ta co: lim f (v) = lim > = . ~
v—15 v-150,36v° +13,2v+ 264 0,36.15° +13,2.15+ 264
Y nghia: Khi cic xe vao dudng ham véi van toc xap xi 20 (m/s) thi trung binh mdi gidy c6
khoang 8 xe vao dudng ham.

Bai tap 14: Mot hd nuée chira 500m® nude man voi néng d6 mudi 6kg / m®. Nguoi ta du dinh ngot hoa
nudce trong hd bang cach bom nurdc vao hd voi van toe 3 (m’/ phut).
a) Viét biéu thirc C(t) biéu thi nong do mudi trong hd sau t phat ké tir khi bat dau bom.

b) Tim gidi han limC (t) va giai thich y nghia cua két qua nay.
t—>+o0



Loi giai
a) Khéi luong mudi co trong hd 1a 500.6 = 3000 (kg) .
Sau t phut, lrong nudc trong hd 1a 500+ 3t (m?).

Nong d6 mubi tai thoi diém t phit ké tir khi bom 1a C(t)= 3000 (kg / m%).
500 + 3t
3000
b) Taco: lim C(t)= lim —o0__jim -t -9,
t—+o0 t—>+0 500 + 3t t—>+o 500 n 3 3

Diéu nay c6 nghia 1a khi t cang 16n thi nong d0 muoi trong ho s€ dan vé 0. Tuc 13, dén mdt thoi
di€m nao dé nong do muoi trong hd khong con dang ké va nude trong hoé xem nhu nude ngot.

BAI TAP TRAC NGHIEM

PHAN I. Cau tric nghiém nhiéu phwong an Iwa chon. Mi cau héi thi sinh chi chon mét phwong

an.

Cau 1:

Céau 2:

Gid trj cua gii han 1im(3x” +7x+11) la

A. 37. B. 38. C. 39. D. 40.
Loi giai

Tach Iirr21(3x2+7x+11)=3.22+7.2+11=37.

Gié tri cua gidi han lim ‘xz —4‘ la

X—+/3

A 1. B. -1. C.2. D. 3.
Léi gidi



Taco I|m x —4‘ ‘\/_ —4‘

x—>3
X +x%+2
Cau3: Cho H—I|m va K—Im—.Tinh H+K.
x—)l\/__+_ x—1 X +X+3
A. 0. B.5. C. —§. D. §
5 5
Loi giai
2
Taco: H_I|m =0 va K—IlmX—JFZ:§ nén H+K:§.
H1\/_+ =1x3+x+3 5 5

. 1 -2
Cau 4: Biet Iimm

i —2 abell;b<0.Biét 2 t5igian thi a-+bbing bao nhiéu ?
x>l X°+X+3 b b

A. -3. B. 6. C.3. D. 1.
Léi gidi
X+1)(x* -2 a=2
Ta co: Iim(z)(—)=£:> nén a+b=2+(-5)=-3.
-l X“+Xx+3 -5 b=-5
2_
Céau5: Giatricua gioi han I|m o i( la
[ (2x-1)(x" -3)
AL B. 5. g.i. D. 5.
5 5
Loi giai
Taco : lim 9%’ —x 932 _i
oy f(2x-1)( 3) (2.3- 5
A -x-1
Cau 6: Giatricuagioi han lim3——— la
-2\ X%+ 2X
Al B L. c.t p. L.
4 2 3 5
Loi giai
2y 2 _ o9 _
Taco |im§/"2 > 1=§/22 a1 1
=2\ X°+2X 2°+22 2
s x a
Cau 7: Biét lim —————— =—. Khang dinh nao sau day la ding?
1 34x+4+2 b s Y 8
A. a+b=3. B. b=4a. C.4db=a. D. ab=1.
Loi giai
: N a=1
Ta co: IlmL:E, chon nén b=4a.
=l Y4x+4+2 4 b=4
Cau 8: Tim tit ca cac gid tri ciia a dé Iirrzl(\IZX2 +1+ax) la 0.
2 9 A e
A. ~3 B. 5 C.0. D. Khong c6 gia tri a.

Loi giai

Ta co: Iirr;(\/2x2 +1+ax):3+ 2a=0c=a=——



3 _ _ U
Vax+1-v1-b+x _ . Khing dinh nao duéi day sai?

C. a’+b?>10.

D.a-b>0..

Cau9: Biétring b<0,a+b=>5 va lim
x>0 X+1
A. 8<a<13. B. b<-1.
Loi gidi
3 — J— — J—
Ta c6: Iing\/aXJrl ‘/i brx _1 “11 P e 1-Vicb-—2eb=-8.
x> X+

Ma a+b=5<a+(-8)=5<a=13.

Xx—>-3

. f(x)-2
Cau 10: Cho ham s6 f(x) xac dinh trén [ thoa mén Iim%:S. Khi d6 hiy tinh gigi han

— 3
i 4+35f(x)+7 |

x—>-3 X% + X
A. 4. B. 2. C. -1.
Léi gidi
O f(X)=2 lim(f(x)-2 i
Ta co: Ilm—( ) =5©“_3( (9 )=5<:>X+3
x>3 X +2 lim (x+2)
Xx—>-3
vav lim —4+36T(x)+7  —4+35.(-3)+7 1
y Xo>-3 X2 +X (_3)2 _3 '
2
Cautl: lim 25273 1 quata
x>0 X° +6X+3
A. 2. B. +o. C. 3.
Loi giai
2+5 3
2 _ N~
Tacs: lim 252X 73_ 4 — X X 5
x>—o X° +06X+3 X—>+oc1+7+72
X X
n . X=3 L1 A 2 13
Cau12: lim ———— cokétquala
x>0 6X° + X +1
A. 2. B. +oo. C. 3.
Loi giai
1_3
. X — . 2
Taco: lim ——— = lim —X =0
X—>+0 2 X—>+0
6X> +X+1 6+1+%
X X
3 2
Cau 13: |lim w c6 két qua la
x>=0 X°+6X+3
A, 2. B. +. C.
Loi giai
2+5 3
3 2 - T T2
2X°+5x° -3 X X —

Taco: lim 25X =2 i | x — X X
o X2+ 6x+3 ol 63

X+

=
N

I
o



Cau 14:

Cau 15:

Cau 16:

Cau 17:

Cau 18:

VAX? = 2x+1+2—X

lim c6 két qua 1a
x>\ Jgy? _3x 4 2x
A. —1. B. +c0. C. —oo, D. 1
5 5
Loi giai
2 1 2
(e o d.o f4——+—2+——1
Taco: lim YA Z2x+iv2zx ;N x & x 1
> J9x? —3X + 2X X+ ,9_§+2 5
X
CAAXE 22X 142X
lim co két qua la
x>\ J9x? _3x 42X
A —= B. 3. C. -3. D. %
Loi giai
2 1 2
(e o 1.9 —f4——+—2+——1 B
Taco: lim YA Z2&XHT27X_ x X x _3_g
== \J9x% - 3x + 2 o }9_§+2 -1
X
lim —2X=3 o6 két qua Ia
X—>—00 ’X2+1_X
A, -2, B. +o. C.3. D. 1.
Loi giai
Taco: lim N = lim i( =-1
X—>—0 X2 +1—X X—>—00
_\/1+x2_1
, 2
Cho ael] thoaman lim ax+2x ;X+1=2.Khéng dinh nao sau day 1a khang dinh dung?
X—>+0 X_
A a<-1. B. -1<ac<l. C.1l<a<?2. D.a>2.
Loi giai
x(a+ 1+1+1]
Jx? V" x X
Taco: lim &XXNX +XJF1:2<:> lim :2<:>a—+1:2c>a:3.
X—>+0 2x -1 X—>+00 ( 1) 2
X| 2—=
X
Vay a=3.
(a2t
XILrI]w P13 co két qua 1a
A. —o0. B. —2'%. C. 2%, D. -2%.
3 94 3 94
2 1 1 6 1 aull
| (—X2+1)3(1—2X)94 . {X (_1+X2j} [X(X_Zj} . X _1+? X ;_2
lim 5 = lim 3 = lim 3
2X " +3 X100(2+X100) 100 2+Xlooj



= lim =
X—>—0 3
2+X100
p— 2_ r
Cau 19: Biét lim & ?X 1X+1 :g voi a= m+r:/§ >0 va m;n la s6 nguyén duong. Khi do gia tri
X—>—00 a X_
ctia biéu thic S=m+n 1a
A.5. B. 6. C.7. D. 8.
Loi giai
x{a+ 4—1+1]
_Jax? V'ox X
Taco: lim VXA _2 i I
x>0 a’x—1 3 o ( 2 1] 3 a®> 3
X|a*—=
X
_3+\/5_7 (N)
- m=3
e 2a%-3a-6=0c 4 :{ ©S=7.Viy S=7.
3-57 n=4
a= (L)
4
2
Cau20: Biét lim Y HXHLIHE 1 1ii 46 m thuse tap hop nao?
X—>—20 mx — 2 2
A. [3,6]. B. [-3,0]. C. [-6;-3]. D. [13].
Loi giai
- f4+£+i2 +i
o NAXHX+1+4 1 X X x) 1 21
Taco: lim == < lim =~ —==—cm=-4
X>—c0 mx — 2 2 X—>—00 ( 2) 2 m 2
X| m-=
X
Vay m=—4¢e[-6,-3].
Cau21: Tim Iim(x3—3x2+2).
A. +0. B. . C. 1 D. 3.
Loi giai
- 3 ) . 3 3 2
Taco Ilm(x —3x +2): lim x| 1-—+— |=-o,
X—>—00 X—>—00 X X
vi lim x®=—0 va lim (1—§+£3j=1>0.
X—>—00 X—>—00 X X
Céau 22: Tim Iim(l—izj.
x=>0\ X X
A. 1l B. 0. C. —o D. +o0

Loi giai

. (11 . x—1 - . 5 I
Ilm(———2 =lim—==—0 vi lim(x-1)=-1<0, limx*=0 va x* >0 v&i moi x=0.
X X x=0 ¥ x—0 x—0

X—>+00

Cau 23: Gi trj cua gioi han |im(€/3x3—1+Jx2+2) la:

A 33+1. B. +o. C. ¥3-1. D. —.



Léi giai

lim (3/3X3—1+\/X2 +2)= lim X(S\/fi—i3 +\/1+£2}=+oo,
X

X—>+0 X—>+00 X

X—>+0 X—>+0

Vi lim x=+o0 va lim [§/3—i3+\/1+%]=§/§+1>0.
X X

Cau 24: Tim lim (\/x2 +3x — /% +4x).

X—>+0

A. Z B. —1. C. +oo. D. —o.
2 2

Léi giai

lim (\/x +3x — \/x +4x)— lim —X = lim =—E.

X o X 43X+ +AX R /1+ N f1+7 2

Cau 25: Cho biét lim (\/5x2+2x+x\/§)=a 54+b véi a,bel . Tinh S=5a+b.

X—>—0

A. -5. B. -1. C. 1. D. 5.
Loi giai
Iim(\/5x2+2x+x\/_) lim = lim :——\/_.
o x>0 [Bx? 4+ 2X — X\/_ X / \/—
1 A
Suy ra: az—g, b=0.Vay S=-1.
Cau 26: Gioi han lim (3x—/9x" ~1) bing:
A. +o. B. 0. C. —. D. -1.
Loi giai
lim (3x—\/9x2—1): lim [3x+x /9—%): lim x[3+ fg—in:—oo,
X—>—00 X—>—00 X X—>—0 X
- . 1
Vi lim x=—-c0 va lim [3+ /9——2}:6>0.
X—>—0 X—>—0 X
Lol x*+1 2
Cau 27: Biet rang Iim[ > +ax—bJ=—5.T|'nh tong a+b.
X—>+00 X_
A. 6. B.7. C.8. D. 5.
Loi giai
2 a+1)x*—(2a+b 2b+1
tim [ XLy ax b | = fim [ (BFUX —(2a+b)x+ 20417
x40 ¥ —2 X—>+0 X—2

Khi a+1>0<a>-1, tadugc lim

X—>+0

((a+1)x2—(2a+b)x+2b+1
X—2

) = +oo (khdng thoa mén)

Khi a+1<0<a<-1, taduoc lim

X—>+0

((a+1)x2—(2a+b)x+2b+1
X—2

) =—oo (khdng thoa mén)

Khi a+1=0<a=-1, ta duoc:



2_ —_— —
i [(a+1)x (2a;b)x+2b+l}= Iim( ( 2+b)X2+2b+lj=2—b
X— X —

Do d6, 2—-b=-5<b=7.Vay a+b=6.

Cau28: Tim lim (\/x2 + X+ 2x).

X—>—©

X—>+0 X—>+0

A 2. B. —o. C. 1. D. +oo.
Loi giai
Taco: lim (\/x2+x+2x)= lim (|x| 1+E+2xj = lim [—x /1+1+2xj
X—>—00 X—>—00 X X—>—0 X
) 1 - - 1
=lim|{x|2-,/1+=|[=—-0 vi iImX=—0ova lim|2—-,/1+= [=1.
X—>—00 X X—>—00 X—>—00 X
Cau29: Tim Iim(x+1—3 x3+2).
A 1. B. —o. C. 4. D.1
Loi giai

Taco: lim (1+x—\3/x3+2)= lim |1+ 2

X—>400 X—>+00 2
x2+x3/x3+2+(3/x3+2)

=lim| 1+ ~ |=lim |1+ >
x2[1+i/1+23 +[i/l+23] J 1+~“{/1+23 +(f</1+23j
X X X X

Vay lim (x+1—\3/x3 +2):1.

X—>+00

Cau30: Biét lim (V4x* —3x+1~(ax+b))=0. Tinh a—4b.

X—>+0

A. 3. B.5. C. -1. D. 2.
Loi giai

Tacéd L= Iim(\/4x2—3x+1—(ax+b)): lim x( f4—§+i2—a—9).
X—>+0 X—>+0 X X X

Néu a>2thi L=—o vi lim X =40 va Iim( 4—§+i—a—9J:2—a<0.

X—>+00 X—>+0 2

X X X

Twong ty néu a<2 thi L =+o.

~3-4b)x+1-b?
Tir d6 suyra a=2. Khido L= lim (y4x* ~3x+1~(2x+b)) = lim (13— 4b)x+
oo o [4x? —3x+1+2x+b
2
—3—4b+ﬂ _3_4p 3
= lim X - 7 suyra—3—4b:0<:>b:—z.

K w,/4—3+12+2+b
X X X

Vay a—4b=5.




Cau31l: Tinh lim 1(\/4x2+1—x)

X—>—0 ¥

A. +oo. B. 0. C. %

Léi giai

2 2
Taco: 1(«/m_x) = lim E(M]
X——0 X x>0 X \/m+x

3 1
2, 2
= lim 41 = lim X

X—>—00 2 X——0
x.(\/4x +1+x) 1.(— 4+1+1}

o
&

=-3.

XZ

Cau 32: Tinh Iim(xs—l) ZX
x—1* X =1

A. +oo. B.O0. C. —oo. D.

N | w

Léi giai

) x —1
Ta co: I|m x3 —1 —I|m
x»l* X — x—1" X _

=Iim\/(X1) (x2+x+1) X IIm\/( )(x +x+1) N

(x-1)(x+1) x-1" (x+1)

Cau 33: Két quacua lim(x-2) / — bang
x—>2* X

A. +o. B. 0. C. —o. D. 1.
Loi giéi

Ta co: Iim X — 2 / _I|m X — 2 N — 1 .
><42+ ><a2+ X 2 X+2 x—2"
Cau 34: Két quacua lim x /— bang
x>0 \[3x3 4 X2 +2

J6

A

wN

Loi giai

1
L. 2x+1 2x +x° ]
Tacd lim x =lim [——2— =
X400 3x +x° +2 Hm 3x +XP 42 xouw

Cau 35: Két qua cua lim (1-2x) 3X3 1

X—>+00 X° =1

A. —243. B. 24/3. C. —w. D. 0.
Loi giai

bang

— 1-2x)°(3x-11
Khi x —+o0 thi 1-2x <0 néntacé: lim (1-2x) 3X3 111 = lim —\/( x)?s (31X )
\/ N _

X—>—>+00 X—>—>+00



= lim —
e
R 3
Cau 36: Két qua cua lim (1+x),|—— bang
X—>+00 X
A. —24/3. B. 2J§. C. —o, D. +o.
Léi gidi
Khi x — +oo thi 1+ x>0 nén ta cé:
lim (1+x
)(4)+oo( ) X _1 X—>+0
Cau 37: Kétquacaa lim 1(\/x2 +16 — x) bang
X—>+o0 ¥
A. —o, B. 4. C.0. D. +oo.

Léi giai

2 2
Taco lim 1(\/x2 +16-x) = fim l[ﬂj - lim EKL] _0.

X—>+0 ¥ X—>+0 X

VX2 +16 + X

X—>+00 ¥

VX2 +16 + X

Cau 38: Két quacaa lim l(\/x2 +16) bang

X—>—0 ¥
A. -1 B. 4. C. —o. D. +oo.
Loi giﬁi

Tacd lim l\/x +16 = lim = |x| 1+1—_ I|m / = =lim- / -1.
X—)%X X—> wX X X—)AOOX X—>—00

. _ 1 .
Cau 39: Két qua cua Ilm(x—3).[ J bang
VX2 -9

x—3"
Al B. 0. C. —o. D. +o0.
Loi giai
Taco Iim(x—B){ ! Jz lim \/x—B.( ! j:O.
x—3* X2 -9 x—3* X+3
Cau 40: Kétquacua lim (x3+1). ZX bang
x> (-1)" X -1
A. 2. B. 0. C. —o. D. +oo.
Loi giai
Taco lim (X +1).|—— = lim (x+1)(x2—x+1 X
H(-l)*( ) X2 -1 x—>(—1)*( )( ) (x—1)(x+1)

= lim \/x+1(x2—x+1) X _o.

x> (-1)" x—1

A . . 2X+2 .,
Cau 41: Gigi han lim X+ c6 ket qua nao sau day?

x—=2" X —




A -, B. +0. C.-2. D. 2.
Loi giai
Iim(2x+2):6>0
.l 2%+ 2
Taco < lim(x-2)=0 = lim = 40,
x—>2" x>2t X—2
X—2>0
" , . X+2
Cau42: Tinh N =Ilim )
x—3" X —
A -, B. +0. C.2. D. -3.
Loi giai

Taco N = Iimizz+oo vi lim(x+2)=3+2=5>0

x—>3" X —3 x—>3"

va lim(x-3)=0; x—3>0khi x >3 .

x—3"
Cau 43: Gioi han lim 2 bing
x—3 X —
A —o. B. 4. C. 2. D. -3.
Loi giai
. o 3X+2 - <
Taco lim =—oo (Vi lim(3x+2)=3.3+2=11>0 va lim(x-3)=0; x—3<0).
x—3 X — X—3 X—3"
n .. . 4x-3 X . A
Céau 44: Gidi han lim 1 c6 két qua nao sau day?
x—->1I X —
A. —©, B. +o0. C. 3. D. 4.
Loi giai
lim (4x-3)=1>0
x—1" 4X—3
Taco: § lim(x-1)=0 = lim =—w,
x—1" x=>1 X —
x—-1<0
Cau 45 Giéi han lim 21 bing
x—=1" X —
A. +o0. B.1. C.0. D. —o.
Loi giai

Taco lim(2x-1)=1>0, lim(x-1)=0 va x>1<x-1>0 suyra lim

x—1* x—1" x—1" X —

=400,

Cau 46: Chohamsd f(x) théaman lim f(x)=5 va lim f (x)=-5. Khang dinh nao sau day 1 dtng?.

x—>3* Xx—3~
A limf (x)=5. B. lim f (x)=0.
C. Khong ton tai Ixiggf(x). D. Ixig;f(x):—S.
Loi giai
Ta co: XILT f(x);tXILrE f (x), suy ra khdng ton tai leggf(x).
. X2+ x-1 .
Cau 47: Gioi han lim ———— bang:

x—2t X°—4

A —oo. B. 3. C.0. D. +wo.



Céau 48:

Céau 49:

Céau 50:

Cau 51:

Céau 52:

Loi gidi
Ta co: Iim(x2+x—1):5>0 va Iim(x2—4):0va x> —4>0 khi x —> 2",

x—2" x—2"
Suyra lim XZ:_—H:+oo.
x>2" X" —4
C6 bao nhiéu gia tri nguyén ctia tham sb thuc mdé 1 <12 biét | = XILm1<X4 — 2mx+m’ +3)
A. 6. B.5. C. 8. D.7.
Loi giai
Taco | = lim(x* —2mx+m® +3) = (-1)° - 2m(-1) + m* +3=m* + 2m + 4.

| <12em’+2m+4<12<om?>+2m-8<0< -4<m<2.
Do m nguyén nén me{-3,-2,-1,0,1}.

Giasitaco lim f(x)=a va lim g(x)=b. Trong cdc ménh dé sau, ménh dé ndo sai?

A. Xlirpw[f(x).g(x)]=a.b. B. Xlimm[f(x)—g(x)]za—b.
() _a . )
C. XILerW_B. D. XILrEO[f(x)+g(x)]_a+b.

Loi giai

. oo f(x
Vi b c6 thé bing 0 nén ménh d sai 1a lim fx)_a
X—>+30 g(x) b

Chon két qua ding ctia lim (—4x° —3x° +x+1).

A 0. B. +0. C. —w. D. 4.
Loi giai

A H 5 3 - 5 3 1 1

Taco lim (—4x —3x +x+1): lim x°| 44—+ =+ | =+0.
X——0 X—>—0 X X X

lim (—4—%+i4+i5}=—4<0
V‘I X—>—00 X X X )

lim x° = —0
Tinh gici han fim 2X=1

i 4y 4 2
A L B.1. c. =t D. 1.
Loi giai
1
Cox-1 . 27y
lim = lim =5
o dx+2 e, 22
X

lim ban
g
A. —o. B.1. c.o. D. +oo.

Loi giai



liml=1

Taco: <" = lim L:O.
|Im(X2+9):+oo x>0 X2 +9Q
Cau 53: Tinh lim (x/2x2 + X+ x)?
A. +o0. B. -1. C. —w. D. 0.

Léi giai

Taco Iirp( 2x? +x+x = Ilrp( /x [2+ +XJ
= Iim(—x 2+1+x]_ Ilm[ (— 2+1+1ﬂ
X——0 X—>—0 X

Vi lim x=—-w va = Iim[— 2+1+1):1 2<0 nén lim (\/2X2+X+X):+oo.

X—>—00 X—>—00 X X—>—00
Cau54: Gidtricia lim —— 1 bing
X_’_w\/X +1-1
A. 0. B. 2. C. —o. D. 2.
Loi gii
1
Cox-1 2x—1 . 2=
Taco: lim —————= I|m—1= Ilmﬁ:—z.
X+1-1 x4+ —1 i =
X X2 X
2
Cau 55: Gisi han lim =2 bing
X400 Y +b
A a. B.b. C.c. p, 2+P
c
Loi gidi
2 C+72
Tacod lim 2+a=“ x> _€+0_
X+ X +b X—>+ool+ b 1+0
=
X
Cau56: Tinh lim —=X=3 5
X—>—00 'X2+1—X
A. 0. B. —o. C. -1. D. 1.
Loi gii
Ta co: I|m \/_ i 2X 3
X“+1-x fx (1+—2) X " x /1+——x
5_3
X

= lim——X -1,

X—>—00 1
- ’1+? -1

VAP +x+1+4 1

Cau57: bé lim 5 =5 Gia tri cia m thugc tap hgp nao sau day?
X—>—00 mX —




Céau 58:

Cau 59:

Cau 60:

A. [3:6]. B. [-3;0]. C. [-6:-3]. D. [13].

Loi giai
1 1 4
_ aexaiea o YT e T
Khi m=0 lim = lim x. 5 =—o0 nén m=0 khdng thoa man.
4+1+ L +4
2 - N —
Khi m=0,taco lim Y&X X1+ 4_ i, x x* x__2
X—>—0 mX_2 X—>—0 m_g m

X

Theo bai ra ta co: —%z% <:>m=—4e[—6;—3].

2 .. (2—a)x-3 . N s . .

Biet lim Lzﬁo (v6i a latham s6). Gia tri nhé nhat cia P=a*—-2a+4 la
X—>+0 X — /X2+1

A. 4. B. 3. C.5. D. 1.

Léi giai

Tace: tim G223 _ i ~((2-a)x-3)(x+ 1)

X—>-+00 X — X2+1 X—>+00

:Xllmmxz{—((Z—a)—gj(l+\/H?ﬂ =+0=>—(2-a)20 =a>2.

Véi a>2=a(a-2)>0suyra P=a(a-2)+4=4. Dau “=" xay ra khi a = 2. Vay GTNN

cua P la 4.

Trong hd ¢6 chira 7000 lit nude ngot. Nguoi ta bom nudc bién ¢6 ndng do mudi la 30 ganmy/lit

vao hd véi toc do 15 lit/phut. Viét bicu thire C(t) biéu thi nong do mudi cua nudc trong hd sau

t phut ké tir khi bat dau bom.
700 +15t 30.15t 7000 + 15t 30.15t

Act)="2ED g o)=L coo(t)= 22 poc(t)= ot

30.15t 700 +15t 30.15t 7000 +15t
Loi giai

Sau t phut lwong nude trong hd 1a 7000 +15t (lit)
Khdi hrong mudi c6 trong h tai thoi diém t phat ké tir khi bom 1a 30.15t (gam)

) . . . 1
Nong do muoi tai thoi diém t phut ké tir khibom la C (t) = _ 3045t (gany/lit).
7000 +15t
Trong hd c¢6 chira 4000 lit nude ngot. Ngudi ta bom nude bién c¢6 ndng do mudi la 35 gam/lit
vao hd voi toe do 15 lit/phut. Viét biéu thirc C(t) biéu thi ndng d6 mudi ctia nude trong hd sau
t phut ké tir khi bat dau bom.
400 +15t 35.15t 4000 +15t 35.15t
A c(t)=22E20 g ct)=—2 ooty =t po(t)=
35.15t 400 +15t 35.15t 4000 +15t
Loi giai

Sau t phut lwong nude trong hd 13 4000 +15t (lit)

Khéi lwgng mudi ¢6 trong hd tai thoi diém t phit ké tir khi bom 14 35.15t (gam)



Cau 61:

Cau 62:

Cau 63:

Cau 64:

35.15t

Nong d6 mubi tai thoi diém t phit ké tir khi bom 1a C(t)=———— (gamy/lit).
4000 +15t

Mot cong ty san xuat may tinh da xac dinh dwoc rang, tinh trung binh mot nhan vién co6 thé lip
rap duge N(t)= % (t>0) bd phan mdi ngdy sau t ngay dao tao. Tinh lim N(t)

—+ t—o+0
A. 20. B. 30. C. 40. D. 50.

Loi giai
Taco Jim N(t)= fim > = Jim —=2 < = lim 2 =50,
t+4 t(1+ j 1+—

Mot cong ty san xuat may tinh da xac dinh dugc ring, tinh trung binh mdt nhan vién co thé lép
40t

rap duoc N(t)= Tia (t>0) bd phan mdi ngay sau t ngay dao tao. Tinh lim N(t)
+ t—>+o0
A. 20. B. 30. C. 40. D. 50.
Loi giai
Taco Jim N(t)= fim = lim %< = lim 2 =40,
t+4 t(1+ j 1+?

Mot thiu kinh hoi tu ¢6 tiéu cuy f >0 khong doi. Goi d va d’ 1an luot 1a khoang cach tir vat

. ; 1 1 1 df

that va anh cua no t6i quang tam O cua thau kinh. Ta c6 cong thic E+E =T hay d' = I

N . d
Tim gidi han lim ——

do>f* —
30 * 30
‘Li 7777777777777777777777
A. —© B. f? C. 40 D. f
Loi giai
. . 1 . :
Taco limdf = f% va lim —— =+ nén lim i: lim [df -Lszo.
d—f* d>ftt d — d>t+d — d—>f* — f

Mot cong ty san xuat may tinh da xac dinh dugc rang, tinh trung binh mot nhan vién co6 thé lip
30t

rap duge N(t)= I (t>0) b phan mdi ngay sau t ngay dao tao. Tinh tIim N (t)
+ —>+o0
A. 20. B. 30. C. 40. D. 50.

Loi giai



Cau 65:

Cau 66:

Cau 67:

Ta co tI|m N(t)—tlim —:tlim 2 :tlim 2 =30.
t+4 t(1+j 1+

t

Mot cai hd dang chira 400 m® nudc min v6i ndong d6 mudi 10kg / m®. Nguoi ta ngot hoa nude
ho bang cach bom nude ngot vao hd véi tée dd 3m? / phit. Viét biéu thirc C (t) biéu thi ndng do

mubi trong ho sau t phit ké tir khi bt dau bom.

3 400 + 3t

A C(1)=  B.C)- 400 + 3t 4000
400 + 3t

C. == . . = .
(t) 4000 D- c(t) 400+ 3t
Léi gii

Khéi Iwong mudi ¢ trong hoé 1a 400.10 = 4000(kg)
Sau t phut lurong nudc trong hd 1a 400 + 3t(m3)

4000 (k /m3)

Nong d mudi tai thoi diém t phut ké tir khi bom la C(t) = 200 4 30

S6 luwong xe 6 t6 vao mot duong ham trong 1 gidy duoc cho boi cong thirc
¢ (v) _ : 430v
0,5v° +16,2v + 354
ham. Khi cic xe vao dudng him voi van tée xap xi 15 (m/s) thi s6 xe vao duong haim mdi gidy
la
A. 9. B. 8. C.7. D. 6.
Loi giai

, trong d6 v (m/s) 1a van tdc trung binh ciia cac xe khi di vao duong

. 430v 430.15
Ta co: |Imf()—|| >
v—15 v-15 (0 5y +16, 2V +354 0,5.15° +16, 2. 15+354

Gia sur khoang cach tu dinh cua vach da dén mat dat 1a 96 ft. Mot hon dé roi tir dinh cia mot
vach da xudng dat, sau khoang thoi gian t gidy, khoang cach ciia n6 so véi dinh cta vach d4 1a

S(t) =16t Tai thoi diém hon d4 cham xudng dat van tdc ctia hon da x4p xi bang

A. 3246. B. 16+/6. C.0 D. 32
Loi giai
Ta c6: lim f (v) = lim 430v 43015
vo15 50,572 116,2v+ 354 0,5.157 +16,2.15+354
, t=/6 (tm
Hon d4 s& cham dat khi va chi khi s(t) =96 =16t* < t* = \/_ (tm)

t=—V6 (1)
Vay hon da s& cham dét tai thoi diém t = /6 ~ 2,4495 (s)

Tai thoi diém hon da cham xudng dat van toc ctia hon dé 1a

s(t) —s(+/6 2_16.8°
|im¢=|im16t 166 —I|m16(t+\/) 3206 ~78,4.
t—+/6 t_,‘/6 t—/6 t_ﬂ/6 t>6



PHAN Il. Cau tric nghiém ding sai. Trong mdi y a), b), c), d) & mdi cau, thi sinh chon dung hoic

sai.

Cau 1:

2X . . .
va g(x)=——. Xét tinh ding sai cua cac khang dinh sau:

Cho ham sb f(x)= o1
+

V3X°+1
X+1
a) IXirqf(x):Z va XIin_12g(x):—2.
b) Xlirlwmg(x)=2;xlirpw f (x):\/§.
o) lin[(x)-9(x)] =32

a) tm[ f(x)-9(x)]-

Loi giai

V32 +1 _ J3.12 41

a) Sai: Ta ¢ lim f (x)=lim =1.
x—>1 -1 x+1 1+1
Va lim g(x) = iim 2%~ tim 22 4.
X—>-2 x>2¥x4+]1 x>2_-24+1
b) Diing: Ta co lim g(x) = lim 2% = lim 2 =2,
X—>+00 x—+0 X 4+ 1 x—>+oo1 l
5 J-*l J
fim fo)=tim =g~ im =y - im ;
X
¢) Sai: Taco lim [ f(x)—g(x)]= lim f(x )~ lim g(x)= —J3-2=-3-2.
( 3x° +1+2x)( 3x2+1—2x)
d) Pung: lim[ f (x)+g(x)]= lim ¥==2% Vaxt +lvax
o TG (x+1)(¥3x" +1-2x)
= lim X = lim (1 X)(1+X) = lim 1-x —E
= (x+1) (\/3x +1 2x) = (x+1) (\/3x +1 2x) 13 +1-2x 2
Cho ham s6 f () rhxst 1a tham s6 thuc d hd
o ham so X)= vol a la tham s6 thuc duwong. Xét tinh ding sai cua cac
VXt +a,x>1 ' ¢ s
khing dinh sau:
) lim f(x)=-9.
b) XILT f(x)=1va XILT f(x)=a.
¢) lim f(X):+oo.
x-1" 1—X

d) Dé ton tai Iirrll f (X) thi a=8.

Loi giai

a) bung: Ta co XILrII5 f(x)=lim [2 +1] =

X—-5



Cau 3:

Cau 4:

b) Sai: lim f(x)=lim(2x+1)=3 va lim f (x)=limvVx*+a=+1+a.

x—1" x—1"

x—1* x—1"

f '2
c¢) Sai: Ta co lim (X):Iim X +a c limyx*+a=+1+a>0,va>0.

x->1" 1—X xo>r 1—X x—1*

lim(1-x)=0 vakhi x>1"=1-x<0

x—1"

f(x)

Suyra lim——~==Iim

VX+a_

x->1f 1—X xo1f 1—X

d) Png: D¢ ton tai lim f (x) thi lim f (x)=f(1); f(1)=3

lim f (x)=lim(2x+1)=3

x—1" x—1"

; lim f (x)=lim JxXi+a=+1+a.
x—1"

x—1"

Suy ra dé ham so ton tai lim f (x) thi Vlta=3<a=8.
X—>.

2
Cho ham sd f(x):w.Xét tinh dung sai cta cac khang dinh sau:
X°—5X+6
1
3x* -10x+3 (x—3)(x—3j
a) f(x)==— =
x*-5x+6  (x-3)(x-2)
b) lim f (x) =8
¢) lim f(x)=1
d) xIer] f(X)=—o0
Loi gidi
2 _ —
2) Sai: 1;(X):ax -10x+3 _(x-3)(3x-1)

x> —5X+6

(-3)(x-2)

3x*-10x+3 . (x-3)(3x-1) . 3x-1

=lim =[im =8.

b) Dung: IXI_r)r; f(x)=1lim

3 X2 —bx+6 23 (x=3)(x—2) *8x-2

3 1
: . 3x-1 . Yy
c) Sai: lim f(x)= lim = lim —2X =3.
) X—>+o0 ( ) X400 Y — D X—>+0 _g
X
- . 3x-1 - T
d) Sai: lim f(x)=lim =+o0 vi lim(3x-1)=5>0va lim(x-2)=0;x-2>0
x—2" x—2" X — x—2" x—>2"
2_ 2
Cho ham s y = f(X):%. Xét tinh dung sai cua cac khang dinh sau:
—X

a) legz] f(x)=1.
b) IXILT; f (x) khong ton tai.

¢) lim f (x)=2.

x—1



Cau 5:

Cau 6:

d) lim f(x)=-+o.

X—>+00

Loi gidi

) . . X2 —4x+3

a) Dung. lmf(X):lmTzl
2_
b) Sai: lim f (x) =lim*—2**3 _g
x—3 x—3 1—X

, . _(x=1)(x=3) .

¢) bung: lemf(x):lxlmTzlxlm(?;—x):Z
2 dys3 x2(1—4+32j x(1—+32
d) Sai: lim f(x)= lim =—"""2— lim X X2 lim X X
X—>+00 X—>+00 1—x X—>+00 ( 1 ] X—>+00 ( 1 ]
X —_ [ —
X X
1-—+—

lim X =-1<0

Vl X—>+00 1_1
X
lim X =+
-1 khi x<0
Cho hamsé f(x)=10 khi x=0.Xét tinh dung sai c4c khing dinh sau:
1 khi x>0
a) f(0)=0.
b) XILT f(x)=1.
c) leggf(x):—l.
d) Ham s6 lién tuc tai x=0.
Loi giai

a) bung: f (0) =0

b) bing: lim f(x)=1

x—0"

c) Sai: lim f(x)=1va lim f(x)=-1. Do d6 khong ton tai lim f ().

x—0" x—0" x—0

d) Sai: Do khong ton tai Iirrg f (X) nén ham sb khong lién tuc tai x=0.
X—>

Cho ham s6 f (X) = x? —3x+ 2. Xét tinh diing sai ctia cic khang dinh sau:

)y



- f(x) 1
b) IXILQXZ_ —Z.
: f(x
c) IXILQXS x2(+)x—1>0'

x—>lax_|_
Loi giai
2 —
a) Dung: lim X(l)—l B X3X+2_| 1(X )2()(; 1):||rr11(x 2)=-1

by Sai im0 _jim 22D x-2 1
oLy -1 o (x=1)(x+1) >ix+1 2

o f(x) _
o1 x° — X2+ x-1 Hl(x—1)(x +1

f(x)

d) btng: Bé Iim—b:2 thi ax+b co nghiém biangl <a+b=0<b=-a.

~
x
{
pA
>
N
+
RN

xelax_k
Knidé: tim— ) _pim 322 _pox=2 1, 1 1
“lax+b ol a(x-1) 1 @ a 2

Vay a+3b:—1+3.1:1.
2 2

ChoL = lim (\/ X* +ax+5+ X). Xét tinh dung sai cta cac khang dinh sau:

a) L=>5 khi a=-10

b) L>0 khi a>0

c) L<0khi a>0

d) L=-1 thi a la mot nghiém cta phuong trinh x* —3x+2=0

Loi giai
L=Iim(\/x2+ax+5+x)
X—>—0
S 5
X|la+= 2
. ax+5 . ( xj . a+X a
:xllrp\/Zi ZXILrp 5 :xlirp 5 =_E'
XTHax+5-x || 1+§+—2—x _\/1+a+2_1
X X X X

a) Pung: Khi do L:5<:>—%:5<:>a=—10.
b) Sai: Khi dé L>Oc>—%>0<:>a<0.

¢) Piing: Khi dé L<0<:>—%<0<:>a>0.



Cau 8:

d) Piing: Khi do Lz—l@—%:—lbazz

) X=2

X*=3x+2=0<
x=1
’ 2
Cho lim X +1+2023:£; lim (\/XZ+bX+1—X)=2.Xéttinhdt’mgsaicﬁacéckhéngdinh
xo-n X+ 2024 27w
sau:
a)a>0
b) b>0
c)a>b
d) P=4a+b=2
Loi giai
1 2023
x| —a /1+—+— _ 1 2023
o afx+1+2023 ( x> X J R i
a) Sai: lim = Ilrp 2024 = Ilrp 5074 =-a.
> X + 2024 X(“ ) 14
X X
Nén —a:l <:>a:—1.
2 2

(\/x2 +bx+1—x)(\/x2 +bx+1+ x)

b) bung: Ta co:

(M—x) = lim

li
X—>+0

X0 U +bx+1+ X
1 1
x(b+} b+=
= li bx+1 = lim X = i - X —%.
x( 1+9+ 12 +1] x( 1+9+i2 1] \/l++2+1
X X X X X
. b
Nén 5:2 <b=4.

¢) Sai: Co az—% va b=4.

d) bang: Vay P = 4(—%j+ 4=2.

Cho d6 thi ham s6 y = f (X) nhur hinh v&. Xét tinh diing sai ctia cac khang dinh sau:

I\y

|
—_

a) lim f ()

X—>+00

2



b) lim f (x)=—oo

X—>—00

c) lim f(x)=2

x—1"

d) XILrP f (X) =+
Loi gidi
a) Ping: Ménh d¢ lim f(x)=2 dung.

fim £
)

b) Sai: Ménh dé lim f(x

X—>—0

=—o0 sai

c) Sai: Ménh dé lim f(x)=2 sai.

Xx—>-1"

X—>—1+

d) Dung: Ménh dé lim f(x)=-+o0 ding
(

Ciau 10: Biét xIi%r11oo(\/4x2 -3x+1—(ax+ b)) = 0. Xét tinh dung sai cua cac khang dinh sau:
a) a lasdle
b) b>0
c) ab<0
d) a—4b=5
Loi giai

Ta co: lim (\/4x2—3x+1—(ax+b))=0 < lim ((\/4x2—3x+1—ax)—b)=0

X—>+00 X—>+00

x> (J4x? —3x+1+ax x>0l JAx? —3x +1+ ax

4-a°=
2 _ _a2y? 4—-a%)x?-3x+1
<:>Iim(4x x+1-ax —b]_0<:>lim(( ) b}=0<:> a>0

=3 oo
2+a
a=2
=N .
b3
4
a) Sai: a 1a mot s6 chin
b) Sai: b<0

c) bung: ab<0
d) Ping: a—4b=5

Cau 11: Cho cac s thuc a, b, ¢ thdaméin c?+a=18 va lim (\/aX2 + bx —CX) =—2. Xét tinh dGng sai

ctia cac khing dinh sau:
a)a=9
b) b=3c
c)a=3c
d) P=a+b+5c=14
Loi giai

2 2
a—c°)x°+bx
Taco lim (\/ax2 + bx —CX)=—2 < lim ( ) =_2
o x>+ Jax? + bx + cx




Cau 12:

Cau 13:

a-c’=0 (a,c>0)
Diéu nay xay ra < b . (Vi néu c<0 thi lim (\/ax2 + bx —CX):+oo),

— _2 X—>+0

Ja+c

Maiit khéc, ta cling c6 ¢* +a=18.

a=c’=9
Do do, < a=9,b=-12,c=3.Vay P=a+b+5c=12.
bz—2(«/§+c) Y

a) bung: a=9
b) Sai:
c¢) blng:
d) Sai: P=a+b+5c
VX —3x +ax

Cho a, 3, ¢ la cac sb thuc khac 0. Biét giéi han L= lim —————— " Xét tinh dting sai cia

X—>—0 X —_ 1
cac khang dinh sau:

a—l:3

a) L =3 khi

a-1

b) L=6 khi =4

¢) L=2khi a+2b=1
d) L=1khi a+b=1
Loi giai

Toeo fim A Bra o foa (@)t x(a)xed)
o bx-l X+°°(bx—1)(\/x2—3x—ax) X+""(bx—l)(\/x2—3x—ax)

3
, (1_32)_; (1-a*) a-1
= “b(-1-a) b
(b—l)[— 1-3 2
X X
-1 -1
a) bung: Ta co L_T Khido L= 3th1 =3
-1
b) Sai: L= 6kh1 =4

c) bung: Khi L =2 thiaT_1:2<:>a—1:2b<:>a—2b:1

d) Pung: Khi L=1 thi aT_l=1@ a-l=boa-b=1
X—2 khix < -1 .
Cho ham s f . Xét tinh dung sai ctia cac khang dinh sau:
x*+1  khix>-1
a) Gi6i han lim f (x) =5
b) Gi6i han lim f(x)=-3.

Xx—>-1"

¢) Gi6i han lim f(x)= L2

x——1"



Cau 14:

d) Ham s ton tai gi¢i han khi x — —1
Loi giai

a) Sai: Gioi han lim f (x)=—4

X——2

b) Dling: Xét ddy s (x,) bét ki sao cho x, <1 va x, »>-1taco: f(x,)=x,—2.

n

Khido: lim f(x)=limf(x,)=-1-2=-3.

x—>-1"

c) Pung: Xét day s6 (x,) bét kisao cho X, >—1va x, >-1taco: f(x,)=¢+1.

Khidé: lim f(x)=limf(x,)=(-1) +1=2.

Xx——1

d) Vi lim f(x)= lim f(x) (hay -3%+/2 ) nén khong ton tai lim £ (x).

x——1" x—-1"

, 1-x*  khix<2 , o
Cho ham s6 f(x)= _ . Xét tinh dung sai cta cac khing dinh sau:
X+2 khix>2
a) Gioi han lim f (x)=-8

b) Gi6i han lim f(x)=-3

X—2"

¢) Gi6i han lim f(x)=2

x—>2"
d) Gi6i han lem f(x)=4
Loi gidi
a) Sai: Ta co IirT; f (X) =5

b) Pung: Xét day sb (X,) bat ki sao cho x, <2 va x, — 2 ta co: f(x,)=1-x.

n

Khido lim f(x)=limf(x,)=1-2*=-3.

X—2"

c) Dung: Xét day s6 (%) bat ki sao cho X, >2 va x — 2 taco f(X%)=yX%+2.

n

Khidé lim f(x)=limf(x,)=~2+2=2.

x—2"

d) Sai: Vi lim f (X) # lim f (X) (hay —3 2) nén khong ton tai Iirr21 f (X)

x—2" x—2"

PHAN IIl. Cau tric nghiém tra 1&i ngan

Cau 1:

Cho Ilim

X—>+00

{x2+3x+1

1 +ax + bj =1. Tinh gi trj cua biéu thirc T = 2024a —4049b.
X+

Loi giai



2 1)x2 1
Ta co: lim [w+ax+bj=1<:> lim ((‘“ )X +(a+b+3)x+b+ j=1

X0 X+1 X4 x+1
(a+1)x+(a+b+3)+E
< lim T X =1
X—>+00 14+
X

a+1=0 a=-1
= { = { =T = 2024a —4049b = 2024.(—1) — 4049(—1) = 2025 .

a+b+3=1 b=-1
" ST 2 a\/_
Cau2: Biet lim (\/3X +2023x + 2 - n\/§) =——,6d6 a,c 1a cac sd nguyén duong nguyén td clng
nhau, b 13 s6 nguyén t6. Khi d6 hiy tlnh giatricua a+b+c.
Loi giai
2023 2

cavb 2023x + 2 X 20233

Tac6 — = lim = lim = :

X
C o f3x? £ 2028x + 2+ x4/3 X \/3 L2028 2 5 6
X2

Vay a+b+c=2023+3+6=2032.

2
Cau 3: Biet Ilm(X +21+ax—bj=—5.Tinhg1étr1b1éuth1'rc P:§a+%b
X—>+00 X_

Loi giai

2 2
Ta o "m(x +1+ax—bj= i ((a+1)x (2a+b)x+2b+1J=_5

x40 ¥ —2 X—>+00 X—2

a+1=0 {a:—l

Vi gidi han 13 hitu han va bang -5 nén =
2a+b=5 b=7

Vay P :la+1b:l.(—l)+1.7:1,25.
2 4 2 4

J3x+1-2

Cau 4: Gia tri ciia lim————— bang bao nhiéu?
-1 2%% —3x+1

Loi giai

\/3x+ -2 i Ax+1-4 . 3(x-1)

=1
Hl2x —3x+1 XILT}(sz—3x+1)(\/3x+1+2) XILTI(x—l)(Zx—l)(\/3x+1+2)

=lim 3 :§:0,75

1 (2x-1)(VBx+1+2) 4

2
L (3-2¢) . (4x-1)
Cau5: Tinh gid tricta lim 5 .
X+oc(xz—l) (3+2x)

Loi giai



Cau 6:

Cau 8:

pof oy XE o) _

|irp > 3 T 2 3 - 2 3
(X2 _1) ,(3+2X) X4[1_1j .X3(3+2) (1_1} _(34_2)

x? X X

Mot cai ho chira 600 lit nude ngot. Nguoi ta bom nude bién c6 ndng d6 mudi 30 gam/lit vao hd
v6i toe do 151it/phat. Nong d6 mudi trong hd khi t dan vé dwong vo cung (don vi: gany/lit) 1a
bao nhiéu?
Loi giai
Sau t phit bom nude vao hd thi lugng nudce 1a 600 +15t (lit) va lwong mudi co duogc la 30.15t
gam.
30.15t 30t

Nong d6 mudi cia nuée la: C(t)= 500115t~ 2011 (gam/lit).
+ +

Khi t dan vé duong vo cung, ta co:

lim C(t) = lim 4z0t tlimfoiztnm 430 — 30 (gam/lit)
't t[+1j —+1
., . 2 3/ 3 . —a.X L. ., z Cn N
Gi6i han lim (\/X —X—\/X +1) = lim voi a;b 1a cac soO ty nhién va — la
X—>+00 X—>+00 l b
b.x( 1—+1J
\/ X
phan s6 t6i gian. Tinh P =a+b?
Loi giai
lim (\/xz—x—f/x3+1): lim (\/xz—x—x)+ lim (x—\3/x3+1)
x* — X —x? x}—x3-1
= lim - + lim
TENXT XX T 3 +1+13/ X +1
—X .
= lim + lim

X—>+00 X—>+30
VX =X+ X X%+ x3/x° +1+\/x +1

Xét A= lim ———= lim

Xét B= lim — - =0, do lim (xz+x\3/x3+1+43/(x3+1)2j:+oo
X—>+0 5 M—i—m X—>-+00

X"+ X
—X . —X a=1
Suy ra Ilm(\/x —x =¥ +1)—I|m—zllm—: =>P=2.
X—>+00 1 X—>+0 { 1 J b=1
x,/l——+x X[ 1-—+1
X X
0 khit<0 . X a s e 2 ..
Ham Heaviside c6 dang H( ) 1 khit>0 thuong dugc dung dé mo ta viéc chuyén trang thai

tat/mé clia dong dién tai thoi diém t=0. Tinh limH (t)+ lim H(t).

t—0" t—0"



Cau 9:

Cau 10:

Cau 11:

Loi giai
Xét day so (t,) batkisao cho t, <0 vat, —>0,tacé H(t,)=0.
Khi do: t|Lr(])jH(X)=|ImH(tn)=O.
Xét day so (t,) batkisao cho t, >0 vat, —>0,taco H(t,)=1.
Khi dé: tILrg]H(t)zllmH(tn):l.

BiétrénggiéihanIim\/x+9+\/x+16_7=Iim{ a8, ° }vcyia;b;c;d I3 cc
X0 X >0 JXx+9+b x+16+d

sd nguyén duong. Tinh tong cac sd a;b;c;d

Loi giai
Im\/x+9+\/x+16—7 (\/x+ -3 \/x+16—4J
x—0 X XHO X

] X+9-9 X+16-16 ]
=lim + =lim

1 1
X0 X(M+3) x(m+4) H{m+3+m+4}

Vay tong cac s6 a;b;c;d 149

Trong hé truc toa dd Oxy , ldy diém A thudctia Ox va diém B(0;2) thudc tia Oy . Gid st hoanh

do diém A 1a a>0. Do dai duong cao OH cua tam gidc OAB dugc tinh theo cong thic
2a

Ja+a?

ve€ gan gia tri bao nhiéu?

Khi diém A dich chuyén ra v6 cuc theo chiéu dwong truc Ox thi do dai AH thay do6i

Loi giai
2a
Ja+a?’
Khi diém A dich chuyén ra vo cuc theo tia Ox thi a — 4.

Ta co: lim h(a) = lim ——= lim = lim 2 —=2.

a—>+owo a—>+owo /4 + a a—>+0wo a ’7 + a—>+oo i N 1 \/_

Vay khi diém A dan vé vo cuc thi d6 dai OH dan vé 2.
J5x—1—-+/9x -2 +1—Iim( a ~ c
X—2 =2\ ha/BX—1+3 4+dA9Xx-2

1a cac s6 nguyén duong. Tinh tong cac s6 a;b;c;d .

bat h(a)=0H =

Biét rang gii han Iirg j voi a;b;c;d
X—>

Loi giai
IImJSx—l—J9x—2 +1
X—2 X—2
_"m\/5x—l—3+4—\/9x—2 _lim \/5x—1—3+4—\/9x—2
X2 X—2 xX—>2 X—2 X—2
5x-1-9 16-9x+2

=lim

S (k- 2)(JBx—1+3) (x-2)(4+ox_2)




Cau 12:

Cau 13:

Cau 14:

5(x—2) s 9(2-x)

<2 (x=2)(VBx-1+3) (x-2)(4++0x-2)

a=5
b=1
> - 9 j:> =S=16
c=9
d=1

lim =
X—>—0 3 2 2 3 X—>—0 2 3 X—>—o0 2 3
(S_X) -(1—2x ) X (XS —1j XG(XlZ—Z —1) ()(12_2j
a=2
b=3
= = P=12
c=1
d=2

o (emaxt) (2-%) , _
Bién doi gidi han lim = ta thu dugc két qua dang lim x° - :
X—>+00 (X2_3) (6—4X) X—>+00 (1_3j (6_4)

X

v&i a la sO tu nhién. Xac dinh gié tri cua a.
Loi giai

w6 ) a2 6 )2
cnpon 33 (a3
Iim(2 Z( ):Iim X /X o gimx ALK
(x2-3) - (6-4%) Xm[l_?;j 'X(G_A'j (1_32j .(6_4)
X

X X X
Khido a=7.
4 6 2 b
e ey e ) -
Cho lim 5 == lim —- . 3 V61 a;b;c;d 1a cac so tu nhién.
(5K =8) (1-2x7) X (e 3) (1,
X X°
Tinh S=a-b
Loi giai




Cau 15:

Khid6 a=b=2=S=0

X2 —3Xx+2

Tim gi6i han cua ham s6 sau tai diém cho true f(x)= X

X

Loi giai

x> =3x+2 . (x=1)(x-2)

=lim =lim

xo1 xort X2 -1 x»r(x—l)(x+1) o x+1 141

Nhan théy lim  (x)= lim f (x)=—~. Do d6 lim f (x):—%.

X1 x—1" 2 x—1

HET.

x-2 1-2 1

2

khix>1

khix <1

,tal x=1



