Doc. Misiura le.lu.

TECHNIQUES OF CALCULATIONS OF LIMITS. TASKS

Calculate limits of the following functions:

Task 1 Task 2 Task 3 Task 4
.2 2 im <i
i in 28
x—>=X x=03x“ +x-10 2
Task 5 Task 6 Task 7 Task 8
lim__ 17X lim /x + 4 lim 5 limlog, x
Xes3 2X2 _3x_5 X—>-3 X—>2
Indeterminate form 9
Task 9 Task 10 Task 11 Task 12
. x% -1 . X?-3x-4 X2 -3x X +2x-3
lim———— lim—— lim—— lim———
X—>13X2—2X—:|. X—4 X2—16 x—>3x2_6x+9 x—1 Xx—1
Task 13 Task 14 Task 15 Task 16
. 3x%-2x-1 . 3x%+2x-1 . 3x2+2x-1 . x34+3x% +2x
I|m4— lim — Ilm—3 lim 5
x=>1 X" =X X>-1— X+ X+2 ot 27x° -1 Xx>-2 X“—X-6
3
Task 17 Task 18 Task 19 Task 20
o ox3-x?-x+1 X3 4x=2 . x> -9 . X°_6x+8
lim T > lim I I|m2— I|m2—
Xx=>1x7 4+ X —-x-1 Xx=>1 X7 —x°—x+1 Xx=3X°+7Tx+12 x=>4x° —-5x+4
Task 21 Task 22 Task 23 Task 24
X% —8x+7 . x> -8 X2 -6%x+9 o ox3427
I|m2— I|m2— I|m2— lim 5
x=>7x°-9x+14 Xx=>2X° —5x+6 x—=>3 2x° -18 x>-3 X -9
Indeterminate form o
o0
Task 25 Task 26 Task 27 Task 28
lim X1 3x°—2x-1 _ox*-2x-1 | 3XP+5
Im I|m2— lim R lim 2 5
X X x>0 X +3X+7 x>0 100X° + X“ +2 | x>0 7X* —=2X° +3
Task 29 Task 30 Task 31 Task 32
I L . 2.5%_3 B O L . 2x%-3x-4
lim lim Iim —— lm —————
x—>+o0 3XT1 1 x—+09.5% 1 4 X—>—o0 4%+ 4 3X X—00 x4 41
Task 33 Task 34 Task 35 Task 36
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lim % lim 4% —3x+2 fim X=Xk 20 L T 4260 -]
x—=3/x3 19 x—w3 4+ 2x° +5%° x—o xS — x4 x>0 3x% — 2x* + x
Task 37 Task 38 Task 39 Task 40
2 3 5 7 X X 2
lim 5X : X —15 lim 3x5+2x7 lim 3" +2 lim VX2 +1+x
X—>0 X°—-16 x—0 2X° —8x x—+0 1 — 3% x>0  dx+1
Task 41 Task 42 Task 43 Task 44
. 2x—3x° . 5x3+3x2 . Tx-2x* . 4% 45X
I|m3— IIm4— lim 4 2 lim X+1 x+1
x—>o 5X° +9 x—0 2X" +3X—5 x>0 4X" +3x°+1 | x4 3)
Limits with ||—||, containing irrational expressions
Task 45 Task 46 Task 47 Task 48
—_— — —_— — — 2—
Iimx 3x+4 lim x-1-1 Iim& N2 —X lim X< -9
x>4 16— X2 x>2 X—2 x->1 2x% —x—1 x—>3+/X+1—/3Xx-5
Task 49 Task 50 Task 51 Task 52
/ _ . 2 _ 2
lim 4x+1 3. Iim2 6+X lim 2x° —-9x+4 lim NA+X+X% =2
x—>2 A[X+2 -2 x>-2~/T—x—3 x>4~5—X —+/X=3 | you1 X +1
o0 — 00
Task 53 Task 54 Task 55 Task 56
i 1 1 ) 1 1 3 4 4
Ilm(—— 5 ) Ilm( ——— j lim! x— lim| =% __X
x> x+1 x2-1 x50\ 2X5 =X X°=XJ | xood| | x2 41 x>0\ X2 -2 X242
Task 57 Task 58 Task 59 Task 60
l 4x* 2 lim (\/X—3—\/X+2) lim (\/XZ +10x—x) lim ( 4x? +3x—2x)
Im 2—_4)( X400 X—>F00 X—>Fo0
x—0| X4+ X+2
Task 61 Task 62 Task 63 Task 64
lim (\/X2+X—\/X2—X) XE)TOO(\/ZX+3—\/X+5) lim 1 _ 3 lim 1 _ 12
X0 x—>W\ 1—X 1—X2 x—>2\ X —2 X3—8
Task 65 Task 66 Task 67 Task 68
Iim( t 3 ) Iim( 1 _° ) | i li X" 2
-1\ x? —x  x*-1 x>3 X—3 x2-9 xI—To 5x — e xI—To X2+3_3x
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The first remarkable limit [g} and consequences

sm X ) I
H smf()_gzl, .,mMZ‘Q‘zl
x—>0 X x—>0 ) 0 x—0 f(X 0
m 9 f(x) _ - arctg f(x
x—>0 f(x) x—>0 f(x
+ . a+ .-
Use sina +sin = 2sin &= P .cos? 5 ; COSax —COS f3 = —ZSlnaz’B-smazﬂ,
+ —
COSa +C0S 3 = 2c0s? 2'8 .cosZ 2’8;
Task 69 Task 70 Task 71 Task 72
. Sin2x in?2 3 . SIin3x
lim lim sin“ 5x IImtg 4X lim .
x—0 X x—0 3x?2 x—0 10x° x—>0 8x
Task 73 Task 74 Task 75 Task 76
. 2 3
Iim5|n 6X lim 6X lim arCtQSX lim 4.X
x>0  2X x—0sin3 2x x>0 7X x—0arcsin9x
Task 77 Task 78 Task 79 Task 80
5 -
tg2 * lim 192X lim 9> lim SIN7X
lim 2 x-01g 29y x—0 SIN 3X x—0 SIN 3X
x>0 2X
Task 81 Task 82 Task 83 Task 84
i . _ A
)I(me ctg2x Iiml c§s6x lim t_g6x Iméx ctg3x
x—>0 tg“6X x—0Sin 8x X=
Task 85 Task 86 Task 87 Task 88
- 3 i i _
lim arcsin® 3x lim S1" 2X +sin8x lim cos4x_ ;:ost lim -tg?x
x—0 arcsin® 4x X—0 12x x—=0 arcsin® 2x x—05sin“ 3x
Task 89 Task 90 Task 91 Task 92
_ -3 i i —
lim 1 c2033x fim SN 2% lim SN 6X +sin 2x lim COS6X .c032x
x—>0 tg“6X x>0 3x3 X—0 4x x—>0  2X-SInX
Task 93 Task 94 Task 95 Task 96
x—>0 SIN5X X=0 X x—>0  sin®3x x—0 arctglOx
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Task 97 Task 98 Task 99 Task 100
im 1—cosS x lim sin 6x +sin 2x lim sin3x —sin7x lim tg*x
x—0 X-Sin 2x Xx—0 4X x>0  sin5x x>0 arctgy®
The second remarkable limit [1"0]
1 X
lim (1+—) = Hl“’” P
X—>00 X
Task 101 Task 102 Task 103 Task 104
8x X 2X x+1
|im(1+1j Iim(1+§j Iim(1+zj il 1)
X—>00 X X—>00 X X—>0 X X—>00 X
Task 105 Task 106 Task 107 Task 108
_ (2x+1) (x+1 Y . (5x+3Y 2 X*
lim lim lim : X“+2
X—>00(2X+5) X—>00(6X+5j x—mo( Xx-=1 j lim )
x—o{ 2X° +1
Task 109 Task 110 Task 111 Task 112
X—2 2X 5X X
“m(BX+2j 3 Iim(zx_lj lim (SX‘Zj [543
x—o\ X —1 X\ 3X+5 xiae 2X+1 X—I>+oo 10x° -1
Task 113 Task 114 Task 115 Task 116
X+1 x2 X _17\5X
lim[1- 2 i [23 41 lim| X lim[ 21
x—oo\  2X—1 im — x—oo\ X +1 x—o0\ 3X + 2
X—o0 2X° —2
Task 117 Task 118 Task 119 Task 120
2X X 2X X
lim (1—Lj |im(x—+5j |im[1+i) |im(1+ij
X—>00 x—-1 x—oo\ X +1 X—>00 Xx-1 X—>00 X+3
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Calculate limits, using equivalencies

sin f(x) ~ f(x)

tg f(x)~ f(x)

arcsin f(x) ~ f(x)

arctg f(x) ~ f(x)

1—cosf(x)~%f2(x)

log, (1+ f(x

ef(x) -1~

(00) =

Ina

In(L+ F(x)) ~ f(x)

af(x) -1~

f(x),

(L+x)™ —1~ m-x

f(x)-Ina,ifa>0,a=1

Task 121 Task 122 Task 123 Task 124
3x _ 3x _ sin 20x . 1-cos6x
lim-&_ —% lim &1 ' lim ==
x—0 In(1—9x) x>0 4X x—0 tg15X x—0 sin< 4x
Task 125 Task 126 Task 127 Task 128
. 3 . i :2(qy3
arctg()z(j lim &Csin” 5x lim S'”3X2 fim __SiN (3x )
lim — %/ x>0 x2tg5x X—>03x + X x—0 3x2arctgz(2x2)
Xx—0 SIn4x
Task 129 Task 130 Task 131 Task 132
 x%tg3x _ sin?3x lim arctg5x lim sin 3xsin5x
lim —3 lim — 03X 0 2x2
x>0 . X x—01In“(1+ 2x) x—>0e ™" -1 X200 et 1
arcsin —
3
Task 133 Task 134 Task 135 Task 136
_ . 1-—cosb5x 3 i
olyax-1 lim 1= jim &rctg4x arcsm(sx)
x—0  tg3x x—0 sin“8Xx x—>0  8x°3 m 6

x—>0 arctg2x




