I. Individual Compulsory Homework: Limits and Continuity
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\/5x —4-+3-2x*

g V1+3x -2
_ C0S2X _ sin4x

8. Iim2 3 3 .
H% 5sin 4x cos3x

3x4-1

3\ 4
11, fim| 27 XF2X ¢
x>0\ 743X + X°

2. lim(Vx* +7x—4 —/x +3)

X—>+0

\/3x +4—2/8x —3x2

HZ X% —2x
. sin3x
8. lim
X~>7r7z'2_X2
52x
11, 1im & L
x>o| 2x% +2x -3
lim 412%° +5x—3+3/x2 —3x+2
e $[5x¢ —Ax+3+3x° +5x—3

V3x?

22X +7

g 4(x* —3x)

lim129s X1
=5 2sin(5-x)

4x3

X—>00

oy 4+ 9% \aZ s
11. Iim[—4 2X° +2x j :

2.

8+ x+2x°

i 3/6x° +5x+3+3x* +6x2 -3

o \/x —5x+3+§/x —4x+5

5x3
—3%x° +5x +4 )4¥
4-2x—x?

12. lim

X—>00

3. lim x% +8x% +16x ;
x>-4x3 +x% —11x + 4
Incos2x
x->0]0g, COS3X
o Iim(Zsinx—l)sin3x.
Hg 2c0sX —~/3

3x4-1

3 +X
12. lim 4X—+X ¢
x>x| 7+ 3X +2%°

| X3 —3x+2
" x-1 3% —10x2 +11x—4
2+x% L 2-x
6. lim— €

~? arcsin 2)(tan(5x2 ~x)

2
9. Iimw
X—e X_e

52X

x3+1
12. lim ﬂ
e X2 +2x -3

3 lim 3x*—10x* +11x—4
Cer x4 3% -

2X
cos3x%arctan =~
6. lim

Xx—0

4sin(3x—x2)
. Sin2x—sin 2

9. lim————=
oL BX—6X°

4><3

_ 2 3 ><2—
12, Iim(—4 2x X ) :
==\ 84+ X+ X

3 +5x% +x-1
3. lim
—13%° + 3 +4x +4



35x2 — 4 +3/3-4x°

4. lim
x+7-2

x—1

) 3arctanx —
7. I|m

x—>+/3 X
(3 X )arcsm2

55443

2 _ 7X3
10. ”m(?)x 2x+5] .

o 2 4+3x+1

Variant 28.
. Ix*+5x-3
1. lim——m—
o0 2%+ AX? +5
Y9-2x% —3/3x* -11
1-x+1

4, lim

X—2

7.

X X
arccos — —arcsin —
S,

2
" 4arctan—(x2—2)
J2
3-4x*+ X
2+2X+4x3

5—2x4

J 4+x

10. lim

X—0

Variant 29.
1 lim 4x° +3x -2
o= By +3x -1
Vax+1-/x2+3
x> —X
e —e

7. lim
-1 §in 2ix2 —1i

4. lim

x—1

4xti3

3 x3—

10. lim 2—-3X+X 4

o 342X+ 5x°
Variant 30.

_ 3x3—2x+5
1. lim 5

X—0 2x° +4x -3
4 lim3-V4¥ -9
St 143/x—4

5. lim

VX2 +5—/2x+13

X—>—2

8. lim

x—3

11. lim

X—0

2x* +3x -2
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sin 7zx

5x443
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X*+3x+1
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X—>+00

\/3x+ 6 —VA4x° +5

xgﬂ

8. lim

2X—2x°

Zsin(x — x)cos(3x2 +X— 4)

x—1

11. 1

X—>+0

5. lim

In(4x? +2x—5)

5—2x4

[ 3—4XP+4X% )
im ———
on| 242X+ X

V3x*—-4-2

23X+ 6 +34-3%°

8. lim

Incos6x

w2 arcsin(3x -z )

11. Iim(

43

2-3x+5x* )34
3+2x+Xx°

Ilm(\/x +2X+5—/x° _X+4M

35x2 —4x +3+3x° —
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2. lim

o x? 4 3% 4 5x—3+4/x =3

5. lim

x—0

COS2X —C0S4X

X-Sin 3x

3tg (Z - 3xj(1— 0524/ )

6. lim
(5" +3 - 2)cos(2x+ Q

sin zx _1

9. li
1 tan(In(3x—2))

5x443

2 7x3
12. lim ﬂ
ol 3x% +3x+1

x®—4x* —3x +18
—3x* —4x+12

sin3x sinx

€ —€

x—3 X3

6. lim

x—0 2C0S5X -arctan 4x

1__39n2x
9. lim _
x>z arcsin(tan 2x)

5—2x4

—4x? 3 42
12. 1im 34X +X e
o0l 242X+ X

-3X+2
3. lim
1y +5x +3x-9
6. lim129:(L+2x)
Xx—0 3x+1 3
. 1—+/sin3x
9. I|m 2
X
tan— -1
2
\ axtis
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12. lim 2—-3X+X 4
ol 342X+ X°
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3. lim -
2 X°+5X+6
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6. lim
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cotx-1
Im

HZ 73/c0os 2x

~

5-x

j4x3

10. lim

X—00

3+2x*-3x°
5-x*—x°

Variant 31.
2
o= 2 —4x° +3

3x*—7x*

~8x+20

2
7. lim @n°5x_

X—=>r (eif _ eX)2

1-¢-3><2

10, fim[ 12X °
10— 2x

X—0

Variant 32.
. 3X°+4x*=3x-2
1. lim
e X —=2X+5
x* —3x* —9x + 27
x® +11x* —39x + 45

. In(2x-5)
7. im———
x—3 tan 3 —tan X

X+1
10. lim[ 3X=71*
x—ol 3X +1

Variant 33.
. 2X3—4x* +3
1. lim—————
e 4x* +7x-5

\/x+ -3

4. lim

X3

4. 1
H5 2+3/x-13
coszz B
7] 2 1

on In(2 +COSX)

x3-5

4x+3
10. lim #4
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lim 3 5 :
x>2—5x° 4+ 22X —28x+8

8. lim

11. i

8sin > 1
8. lim——~4—
w2 sin(z - 3x)

N

5-x

2_ 3 7)(3
11. lim 3+2x7-3x" |
o 5 xt -3

o lim Iog10 x-1
x-10 x% —11x +10

12. lim

X—>0

5—x4
3+ 2X
5-x

2_X3 3
_ 2_3X3

—7X—-6

2. lim

4 3 2 2
V3x* +5x—3+3/2x° +5x% + 4 3 1im ¥

X_”M\/?X +4X% +3—/2%° + 7X*
5 fim V3X+1—+/2x+2

ol 8x+1-3

. C0S5X —c0s3x
8. lim——M
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11. Iim(g_zx) '
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= e

. sin3x
6. lim
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x+ sin 37x tan 672X
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12. Iim(s_zxj "
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1+ cos3zx
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11, fim[ X=7 ) °
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X—>+00

5. lim
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x—1
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X—>0

J5-2x —/5+2x

5. lim :

HOsin(g - 3xjsin 4x

. X—3
5arcsin——
x>3 g8 _ 1
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(2XP — X+ 4 )4xs
m 2
x>o X°+X+5

3. lim

[(x+2 X2 —TX
3. lim -
=3 x—3 X" —-2Xx-3
H)
6. lim arcs_ln X
x>0 Xsin X
9. lim sinz(x+1)

x>l Q43

X+1

1. Iim(3x_7j ‘
x—x{  X+1

x3—x*-5x-3

x>1—3x5 —AX? + X+ 2
6. |imeJ_“ez—_2

x>0 sin“ 3X

. C0S3X—CoSX
0. Ilm—

x—>7 5(2X 72')
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12. lim

— X+ 443
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Problem 2. a) Find points of discontinuity, determine their type and draw a sketch of the function
behavior near the discontinuity points; b) Find the parameter at which a give function to be
continuous (if it is possible).



Variant 1.

Variant 2

Variant 3.

Variant 4.

Variant 5.

Variant 6.

Variant 7.

Variant 8.

Variant 9.

Variant 10.

Variant 11.

Variant 12.

Variant 13.

Variant 14.

Variant 15.

1
arctan ——

Q) F(x)=—" =%,
ORIORE

) f0 =27

2) f(x)=x)2(:16ei,

) 100~

D 10= 1

a) f(x):(1+x)arctan1 L 5

a) f(x)= JXY_—42 2,

a) f(x):XX2+_243X,

) 1= f;”fz) ,

8) f(x) = |n(1x+ 5

a) f(x) = 2“%
arctangglg—

Q) F(=—" 2%,

) 109 =0,

x—4

a) f(x)=2x7,

2

b) f(x)= —0< X<,

AXx—-11< X< 0.
5 —0< X< 2,
A
——X,2< X <.
10
X2 +3-4<x<3,

b) f(x)=1 A
—— 3< X< oo,
X—3
sin X,X <0,

b) f(x)=
Ax+2,x>0.
C%ZX—w<X<1

b) f(x)= 2" ’
AX-11< X < o0,
X+1l—-w<x<-]1,

b) f(x)=4x%-1

—1< X< oo,
Xx+1
—2cosmxs ,

b) f(x): i
SinX+ Az < X< 2.
Inxl<x<e,

b) f(x)={ -
AX—eX>e.
X,0<x<],

b) f(x)=
—x%+4x—Al< x <5x.

b) £ (x) = X+2,X<1,

X
—AX®-1<x<A4.

2¥ —0<x<0,

b) f(x)= {
—X,0< X< 0.
X+2,—-0<X<0,
b) f(x) =
N”0<X<w
<x<
b) f(x) = -0 < X<,
Ax+11<x<oo
5 ,—00< X< 2,
b) f(x)=
——X,2< X <00,
4

x?—1-4<x<1,

DT=1_A 1 o
X+2' '



Variant 16.

Variant 17.

Variant 18.

Variant 19.

Variant 20.

Variant 21.

Variant 22

Variant 23.

Variant 24.

Variant 25.

Variant 26.

Variant 27.

Variant 28.

Variant 29.

2_g 1
a) f(x)=XX__:eX,

2 4 Xll
a) f(x)_ — 3
a) f(x)_\/x__g 2
sin 2x
2) f(X):x(x+2)’
? ()_In(1+4x)
XS|n(x+1)
a) f(x)=2 il
arctani
a) f(x)=— %=1,
X
2 4 i

a) f(x)= );—_2 ex,

a) f(x )_sm(x 42)’

X+1

a) f(x)=2"1,

3_q L
a) f(x)= f(_llzx—a

) 109 =" g

2_g4 1
a) f(x)z);_;'zx,

2" -1

8) 100 = X(x+2)

. T
SINX, X< ——,

b) f(x) =
AX+1,—£<X<00.
2
cos X,—o0o< X<2,
b) f(x)=
AX+22<X<oo.
2X0< x <],
b) f(x)=
—x? + AX, 1< X < oo,
X+3X<],
b) f(x)=
~ACl<x<A4.
b) f(x)= 3 —0<Xx<0,
A+X0< X <00,
X—2~0<X<0,
b) f(x)=
Ae"*20<X<oo
<
b) £ (x) = +4 o< X<l
,1<X<oo
%,— x<-3
b) f(x)=1"
A
—X,—3< X
5
D) (%) Inxl<x<e,
X) =
Ax? — 58 < X< oo,

arctan— —o0 < X<0,
b) f(x)= X

x?+ A0 < X< oo,

SinX,—oo< X< 27,
b) f(x)=1 ,

AX® +3,27 < X < 0,

x < X< =2,

b) f(x)=

Ax+4, 2< X<,

arctanx,0<xs%,
b) f(x)=

Ax+4,%<x<oo.

3x,0<x<l,

& f(X):{AX2—11<X<oo



Variant 30.

Variant 31.

Variant 32.

Variant 33.

1
arctan —

f(x)=—— X
a) f(x) 3
2) f(x)= 2 SNOCHD).

x+1
a)f(x):Meé,
X
a)f(X)=2%,

b) f(x)=

b) f(x)=

b) f(x)=

b) f(x)=

Inx,0< x <e?,
A
Z4let<x<oo.
X
X—2—00<X<0,

X

Ae*2 0 < X < o0,

T
cosz X,—00 < X< =2,

AX+4,—-2 < X< o0,

X?+3-4<x<3,

i,3< X < 00,
X—3



