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INTRODUCTION

One of the types of unaided work of students is the execution of
calculation tasks during the semester. Their purpose is to develop practical
skills of students. They are designed to help students capture theoretical
material more deeply and learn how to apply the acquired knowledge to
solve practical problems. The offered typical calculation tasks correspond
to the course "Higher Mathematics" taught to students majoring in
G3 Electrical Engineering full-time in the second module of the two-
semester course.

This task book covers virtually all major sections of the second
module of the course on higher mathematics; it contains assignments for all
the topics of the course. A list of recommended literature is also provided.

Calculation tasks are executed during the semester, which provides
students with a systematic study of the course. While carrying out these
tasks, students work with recommended textbooks and manuals,
independently search for necessary literary sources and materials, analyze
them and summarize, independently research and make written presentation
of practical assignments.

The student chooses the option (the number of the variant) according
to his number in the register list. The work is done in English in writing,
preferably in a notebook in a cell. Note fields must be left blank. The name
of the subject, major, group and course, surname, first name and
patronymic of the student, name of the teacher who accepts the work
should be indicated on the title page of the work.

While performing the work, the student should solve the offered
tasks by the methods specified in the tasks, as well as make all the
necessary drawings (graphical solutions). The student must show the
acquired theoretical knowledge of the course.

When doing the work, the student can use both the lecture and
practical material, as well as the supporting literature listed at the end of
this manual. Before starting the work, it is recommended to study the
relevant theoretical material, then to understand the solutions of the tasks
that were performed in the practical classes, and only after that to start the
actual calculation work.

When evaluating a work, the indicator of its quality is, first of all,
how the student independently and correctly solved the tasks and
understood the content of the obtained solutions. That is why additional



guestions may be asked to protect the student's work, including the
theoretical material presented for the exam.

Completed work is submitted to the teacher for verification and
subsequent protection in the form of an interview (usually during modular
control). The student must be able to:

— present the content of the tasks and to prove their solutions;

— answer questions about the content of the solutions obtained:;

—answer additional questions.

If the work is successfully protected, the student receives a certain
number of rating points. If the specified requirements are not fulfilled, then
the work is returned to the student for completion, indicating the term of re-
protection.



1 INTEGRATION OF FUNCTIONS OF A SINGLE VARIABLE

Task 1.1. Evaluate the following indefinite integrals.

1.a) Isin(Sx—4)dx;

xdx
)IZX -7

2x-1 .
)Ix —4x— 12 ’
d) J' 6x+5)e?*dx;

e) jln(3x)dx;

2.4) Iez’?’xdx;

tan® xdx
b ;
-[ cos? x
0) J'X—_G dx
V8—-2x—x?
d) [ (9x—4)sin 3xdx;

e) j arctan2xdx;

3.2a) I57X+5dx;

b) Ixzexsdx;

I 3x-8

o ar e 0%
X°+6X+25

d) I (4x+7)cos4xdx;

e) I arcsin5xdx;;

I x> —3x—4

xix2+4x+4idx;
X

O ™
& J‘4+5cosx;
i) jsin32xdx.
J‘ 9x—28

x 4ﬂx —16i
)I\/ﬁ+2 i

h) I sin X
1+smx

i) Isin 3x-cos5xdx.

j 2x* —57 dx
(x+2)(x2 —10x + 25

dx;

1
g)Ix—2J§+1

h ;
) -[4—55in X
i)jsmzsxdx.



4. a) Icos(Zx +7)dx;

dx

o) -[(x 3)In?(x 3);

C)I 2Xx+3

Vx?—4x+13

d) j (7x—4)%dx;

e) .[ arccos4xdx;

5'a)j4x 5’

dx

b) | ———;

) jsin2 xcot* x
I 3x—-4
x? +10x-11

d) J-(4x +5)sin 2xdx;

e) I arctan3xdx;

dx .
6.a)jm,

xdx
b)IM’

2x+1
c)j

VX% —2x-15

d) _[ 2x—3 cos3xdx;

e) Iarcsin 2xdx;

79 J‘cos 4x.

,[ x? +13x+24

x+3(x —9i
J Yx+2
X+2+24x+2
dx
hy | ——;
)j3cosx+4sinx

i) .fcosg 2xdx.

x> —3x+1
f)f (x— 2)(x2 2x+1)

J.\/X_+f:’»+2 X

h) j :
3cosx+5
i) Ism 4x-sin 2xdx.

J~x +5x— 10

x Zﬂx —4}

———dx
9 '|.X—5\/;+6

dx
hy | ——M;
) -[5cosx—125inx

i) .fcosz 3xdx.

dx;

7x+39
"] (x+1)x? +10x +25)



b) Iarctan xdx
X“+1
J- 3x+1
x*> —6X+5
d) [(3x+5)e™dx;

dx;

e) I arccosbxdx;

8. a) J'sin(8x+5)dx;

cos xdx
b ;
I sin® x
2X+5
C) I

V7 —6x—x?

d) .[ (8x —3)sin 6xdx;

e) .[ arctan7xdx;

9.a) Ie“*gdx;

b ;
)I\/l x2 JJarcsin x

I 3X-2
X% +8X+ 25
d) I(5x+1)cos7xdx;

e) IarcsinGxdx;

10. a) j45—6de;

b) _[ xe¥ Sdx;

WIXEJ”X

h .
-[5 3c0SX |
i) .[sm 2x-cos® 2xdx..

I 5x+3

x+1ix — )

————dx
9 -[\/x—5+3

dx
hy | ——M;
) -[4cosx—33inx

i) Icost-cosBxdx.

x —4x+5
" I —4x+4)

— —dx
g)Jx—3J§—4
h) | —;
)-[5+4cosx

i) Isin24xdx.

J- 2x% +9x+5

x+5(x —25i
)J\/F 4



C)J- 2x-1

VX2 +6x+25

d) j (4x—7)%dx;
e) jln(Zx)dx;

11.8) [cos(9x—4)dx;

)J-xdx;

+3
o [— 22 gx
) Ix2 ~10x+21

d) _[(Zx +1)sin 8xdx;

e) _[ arctan9xdx;

12.a)j3 =

b) J-cos5 xsin xdx;

C)I 2X-3
V21+4x— X2

d) .[ 3x—4 cos9xdx,

e) I arcsin8xdx;

dx
l3.a)'[m;

dx
b ;
) I (x2 +1)arctar® x

3x-5
)I 2_12x— 13

) _[ dx ]
5cosx+12sin x |

i) J'cos3 3x-sin?3xdx;;

I X2 +4X+2

xix +2x+1i
9 -[»\/x+ 3

& j4+55|nx.
i) Ism 3xdx.

X% +7x— 24
It

i 9ix 3
9 fmdx

h) j :
4smx 3cosx
i) Icost-sin 2xdx.

I X>+7x+4
(x+3)(x2 +4x+4)

x-1
dx
9 J‘\/x—1+4

) j dx )
12cosx+5sin x



d) [(2x+7)edx;

e) _[ arccos9xdx;

14. a) j :

sin?7x’

)-[x+5 (x+5);

5x+3

o J‘\/x —4x-12

d) I 5x—2 sin 4xdx;

e) I arctanbxdx;

15. a) jezx‘de;

b)I xdx
J5x2+8
2X+7
A N
C)Iﬁ—2»45 X

d) I(4x —7)cos5xdx;

e) J.In 4xdx;

) Icosz3—2)(dx.

J-x+x4

x 1ix —1)
9 IVQ?T' 7

& -[4—5cosx !

) Icos“gdx.

2x2 +9x+10

" -[(X—Z)(x2 +8x+16)dx

Jx
9 J.x+5\/;—6dx

j dx )
4sin X +3cosX |

i) _[sin 3x-sin 5xdx.

Task 1.2. Evaluate the definite integral.

IS

2
s

sin® xcos x dx .

10
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14.

c Ttane’xdx
Jocos®x
n
¢ sin(in x)dx
7, j S AR,
a X
2
3
9. JSsm xcos® xdx .
0
Boaarctan® xdx
11. J.—Z
1 1+x
N X2
13. J. xcos(—}dx
0
Jr
2
15. Ixsin(sz).
0
Task 1.3. Evaluate
divergence.

X
l.a) | ———;
) J’9x2+6x+5

2a)jxe4xdx

arctanxdx
3.2) j

In4/3

Y12

e?*dx
1+e%

x3dx

[T

@

®

o
>

=<
5
=

5

ot—,5 oc_.,\,

the improper integrals or determine

earcsinxdx

\/_
e*y/10-e*dx.

(2]

11

its
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x°dx
4.3) e
£7+x

To2xdx
>-8) j 16+ x*
Jr

0

6a)j dx

xIndx’
e

)T (Bx+7)dx
3x° +14x+e

13a)j
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Task 1.4. Find the area of the figure bounded by the curves.

1.
2.

o0 &~ w

10.
11.
12.

13.

14.
15.

y=x’—4, y=2x+4.
y=x>+1, y=3-x, y=1.
y=x%, y=£, y=0, x=¢e.

X
y=sinx, y=1, x=0(x>0).
y=x*-1, y=2-2x, x=0(x>0).
y=x-1, y=1-x, x=0.

y=x>+2,y=2x, x=0, x=1.
y=e*-1, y=e, x=0.

13

Task 1.5. Find the arc length of the curve between the given points
or the given values of t.

1. x=2cos’t, y=2sin’t,

2.

N

y=x>+1,0<x<2,
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3. x=3(1-cost), y =3(1-sint), Osts%.
4. y=In(cosx)-1, 0< x< %

5. x:%(tz— ), y=t-3, 0<t<1.
6. y=2(1+ln(x2—4)), 3<x<4,

7. x=3cos’t, y=3sin’t, Osts%.

3

8. y=In(sinx)+3, —SXSZ.
y = In(sin x)+ : >

9. x=2(1-cost), y =2(L+sint), %gtgg.

10. y=e*+11, In/3<x<In+8.

11. x=5cost, y =5sint, _<t<3_7r
4 4

12. y=3+(x*-9)), 4<x <5,
13. x=4t+5, x=2(t’ +3), 0<t<2,
14. y=e*-2, InV/8<x<In+/15.

15. x =4cos’t, y =4sin’t, ”gtgg.

3

Task 1.6. The plane area is bounded by the given curves. Find the
volume generated when this area is revolved about the indicated axis.

s UL

, X=—, Ox,
6 4
y=sin2x, x=0, y=1, Oy.
y=4-(x-3f, y=0, Ox.
x*+y?=9,x=0, y=0, Oy.

y=2C0SX, X=

PO e

5. yzg, x=1, x=¢e, Ox.
X
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6. y=+v2+x, x=0, y=0, Oy.

7.y=x3-1,x=2,y=0, Ox.
2 2

Xy
8. —+-—=1, x=0, y=0, Oy.
1 4 y y

9. y=x,y=2-x, y=0, Ox.
10. \/y =x, x=0, y=9, Oy.
11. y=¢*, x=In2, x=In5, Ox.
12. y=+/x, x=0, y=2, Oy.

13. x=1, x=In3, Ox.

yzﬁ,
14. y=cos2x, y=0, Oy.

15. y=x*+1, x=1, y=0, Ox.



2 MULTIPLE INTEGRALS, LINE INTEGRALS
AND SURFACE INTEGRALS

Task 2.1. Evaluate the double integral.

L []b
2 [loc-ar oy
3, IDISX - ykixay,
4. [[(x-+6y? ixdy,

5.

O

@x +2yﬁxdy

U'—'

6. @x 4y ﬁxd%

O 4

7. @ —4yﬁxdy

O 4

8. 2x+5y4ﬁxdy,

b—

D

9. L[Bx +2ybxdy
D
10. [[GX Sy ﬁxdy

D
11. [[SX-—yﬁxdy
D

0<x<3,
D:
2<y<4,

{2gxs&
D .

lo<y<2.

0<x<2,
D:
4<y<6.

2<x<4,
0<y<3.

9

0<x<2,
2<y<3.

9

2<x<3,
0<y<2.

9

0<x<3,

%
%
%
%
%
%
%

U.

2<x<4,
0<y<2.

9

0<x<2,
1<y<4,

9

1<x<3,
0<y<2

9

0<x<],
2<y<4,

9
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12, j’Dj(X+7y6)dXdy’ D:{(Z);if
13, j'Dj(2x2+3y)dXdy’ D:{giii.
14, j'DI(3X—10y4)dXdy’ D:{(Z)?;i
15. LI(SHIZVE’)dXdV’ D:{ijszz

Task 2.2. Using the polar coordinates, compute the double integral.
Find the area of the domain D.

2 2
1. [[2cos(x? + y2 kixdy, p XY =9
g cos(x +y )dx y {y>0,ys\/§x.
dxdy Ixt+y?t=4,
2. || ——, D:
-gm {yzo,xso
oy x> +y?=1,
3. {[e ™ axdy, D:
'[',[e it yzO,yz?x.
X +y?>2y,
4, 'L[,/XZerdedy, D.{szzgy.
dxdy xF+y? =9,
5. , D:
',[5"\/x2+y25in2\/x2+y2 {x>0 y > /3x.
6. _Uw/16+x2+y2dxdy, D:{X2+y2= ’
Y= XY= -X
"l dXdyy D:{Xzﬂ’zz4



18

X2 +y?=1,
dxdy
8. D
g4+x2+y2 ys%x,yz- 3x

Jorxe ey’
12. ”,/10 —x% —y?dxdy, D:
D

13, ij XY axdy, D:

X% +y?

14, ij dxdy D:

15. J-J-\/3+x2+y2dxdy, D:
D

|
{[
{
{
{
{

Task 2.3. Find the mass of the plate D bounded by the given curves.
Its mass density is given by the function y = y(x, y) :

: yzﬁ, yzx/ﬂ, y=0, y=2xy.
cy=2-%?, y=—x, y=4-2X.

: yzﬁ, y=0, y=2-x, y=2xy.
cy=x3, y=4x, y>0, y=2y—x.
cy=x-1, y=3x-3, x=1, x=3, y=4xy.

ok DD PE
OO0 U U O
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6. D: y=\/;, yx=1, x=4, y=5x-4y.
7.D:y=\/x_1, zJTy 0, y=2, y=4xy.
8.D: y=x>-1, y=—x?+1, x>0, y=x-2y.

9. D: y=4-x2, y=x2-2x, y=x-2y.

10. D: yx=4, y=+/x-3, x=3, y=4yx’.

11. D: y=+/4-x, x=y?+2, y=0, y=6xy.

12. D: x+y=4, y=3x, x=0, y=2x-4y.

13. D: y=x"+4x+5, y=—x*+5, y=4x°.

14. D: yzg, y=3/x, y=3y?—4x.

15. D: y=x>-2x+4, y=x, x=1, x=3, y=2x.

Task 2.4. Find the volume of the body bounded by the given
surfaces.

X2 +y? =4, 2= +Yy?,
1. G:{z=5-x*-y? 2. G:{x*+y* =9,
z=0. z=0.
2<3+x2+y?, z<x?+y?,
3. G:{xX*+y* =1, 4. G:{x*+y* =2y,
z>0. z>0.
z<x?+y?,
_ [y2 2
5. G LTV Ty 6. G: X +y%=2x,
7=2-x" -y~ 750
2<x*+y?, z7=1-x?,
7. G:{x* +y* =4y, 8.G:{y>0,y<]
z>0. z>0.




7<10-x%—y?,

9. G:ix*+y* =1,

11. G:

13. G:

15. G:

z>0.

7<x2+y?,
x*+y? =6y,
z>0.

z=4-x*-y?,

X+y=1
y > 0.

7=4-x?,

y>0,y<2,
z>0.

=X +Y?,
10. G:{x*+y* =4,
y>0.

_ [z 2
12.G: 27V Y
7=6-x" -y

7<25-x2—y?,
14. G:{x*+y? =186,
z>0.

Task 2.5. Compute the triple integral.

1. '[H(Zx—y+22)dxdydz, G:
G

2. J.J.J.Zz(x—Zy)dxdydz,
G

3. J.H(sz—y)dxdydz,
G

4, J.y(x—Zy z)dxdydz,

| o

=

TN
N <

IN
DN IA N

>

o O
IA
N

IAN A
IA A

N < x
N

G:

[N
I/\_|\_>

w

NN
N

®
RS
=
N < x
NN IA
=

|
N
IA
IA
>

»
[

AN IN x

N <
f.rll\)

o
A IA

20



(62}

. J.H(Zz —XxYy)dxdydz,
G

(op]

. H (6y 2% + x) dxdydz,
G

~

: H (3xy + 2z) dxdydz,
G

oo

. H (2y —3x22) dxdydz,
G

(o]

H (3x +2y?z) dxdydz,
G
10. ”J-(Zy—4z+x)dxdydz,
G
11. ”J.(Gz +3xy) dxdydz,
G
12. ”I(Sx—Szzy)dxdydz,
G

13. Iﬂ (4y+x—62z)dxdydz,
G

21
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14. ”J. (12x2y3 -z )dxdydz, G: ;s_y 3_2,
G

1<x<2,
15. ”I(Zy—szz )dxdydz, G:{-1<y<2,
¢ 0<z<2.

Task 2.6. Using the cylindrical coordinates, compute the volume of
the body bounded by the given surfaces.

7= 8_X _y Z:2+X +y
z2=y18-x*-y?, 10.G- 7=44-x"—y?,
z=4x*+y? | +y?=12=0
z=10-x%-y?, z=x>+y?+1,
11. G: 12. G:
z=x2+y?+2 X2 +y? =4,
7=4-x*-y?, —J9—x2_y?
13. G: y 14, G2V YY
x*+y*—2y=0 x2+y2 =4
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7=9-x2-y?,
15. G:
X2 +y?—2x=1.

Task 2.7. Evaluate the line integral of the first kind.

L[, L:{X:4C95t’ te[i,ﬁ}
' X4y y =4sint, 12 ° 8
2. I(2x+3y)dl, L:y=2x-3 from A(0,-3) to B(21).
L
=2cos’t
3. [(2x-y)r, L X te[E,n}
1 y = 2sin’t, 2
4. I(By—Sx)dI, L:y=3x-1 from A(1,2) to B(38).
L
=2t,
5. J.( y+x)d|, L:{X 5 te[O,\/§J.
L = L
6. '[(4x+3y—1)dl, L:y=2x-1 from A(-1-3) to B(4,7).
L
7 [ X, L;{“ZCF’“’ el 23]
'y y =2sint, 6 4
8. I(2x+3y+5)dl, L:y=8x-3 from A(L5) to B(213).
L
=4cos®
9. | (x+2y)dl, L. X708 t te{o,ﬁ]
1 y =4sint, 2
10. I(Sy—x—l)dl, L:y=3x+1 from A(14) to B(310).

L
=2t
11 (3 y+i)al, L:{X o, tebave]
L y=Ut-14
12. I(Sx—y+4)d| : L:y=>5x+1 from A(-1-4) to B(211).

L
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3x3 X = 2cost,
13. dl, L: t ,
'L/xzwty2 {y:Zsint, o7

14. [(4y-10x-3)dl, L:y=4x-1from A@L3) to B(311).
L

P
X=Cos't, te[O,Tc].

15. [(4x+3y)dl, L:{

y =sin’t,

Task 2.8. Evaluate the line integral of the second kind.

1. j(6x3—2y)dx—7xydy, L:y=x3-1 from A(0,-1) to B(2,7).
L

2. I6xydx—x2 dy, L:y=x*+1from A(-12) to B(25).
L

3. | (x+y)dx+3xydy, L:y=2x+3 from A(0,3) to B(2,7).

4. | (2x-y)dx+3xdy, L:y=x*+2x from A(0,0) to B(2:8).
(yz—x)dx+4xydy, L:y=+/x-1 from A(1,0) to B(2).

4ydx+(y—x3)dy, L:y=x*+2 from A(-11) to B(L3).

(op]

—

X% + 2y)dx+ ydy,  L:y=4x*from A(L4) to B(2,16).

~

—

y2+3x)dx+4ydy, L:y=+x+2 from A(2,2) to B(7,3).

®

9. (y—xz)dx+ 6xdy,  L:y=x"—4x from A(L-3) to B(2,-4).

10. IZxdx+(y—2x3)dy, L:y=2x*-8 from A(1,-6) to B(2,8).
L

11. Iyz dx+(y+3x)dy, L:y=3x-2 from A(0,-2) to B(2,4).
L



25

12. I(Zy—sz)dx+4x2 dy, L:y=x?+6x from A(0,0) to B(1,7).

L

13. [\2y° —1)dx—4xydy, L:y=+/x-3 from A(3,0) to B(4,1).
2
L

14. J.4ydx+(x3 - y)dy, L:y=x>-2 from A(0,-2) to B(2,6).
L

15. [(y-2)dx+3xydy, L:y=4x+6 from A(-12) to B(06).
L

Task 2.9. Find the work done by the force F on an object moving

along the given curve.

1. F=(-y,x),

2. F=(y?-x,1-y),
3. F =[x, 6y-1),
4. F=(2y+xy?),
5. F =(x* -1, 2y—x),

6. F = (4xy, x* +4y),

7. F=(y, 2x-1),

8. Ifz(yz, 2x—y),

L:

L:
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_ X = 4cost, n
15. F =(4y-x,6x),  L: T tel0,= .
y =5sint, 2

Task 2.10. Evaluate the following surface integral ”f(x,y,z)ds,
S
where S is the part of the plane P bounded by the coordinate planes.
1. H(x+2y—z)d8, Pix+2y+z=2.
S
2. H(x—Zz)dS, P:x—2y+2z=2.
S
3. H(4x—3y+z)d8, P:2x—y+z=4.
S
4, H(3x—y—22)d8, P:x—y+2z=2.
S

5, _U(x+2y+32)d$, P:2x+y-32=6.
S
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y—2x+12)dS, P:Ax—-y+z=4.
A )

S

2y—-3x+2z)dS, P:x+2y-2z=2.

Nk )

S
8. H(x 2y+12)dS,  P:—x-4y+z=4.

S

_U(Zx y+3z)dS, P:2x+y+z=2.
(3x+2y+2)dS, P:3x-2y+z=6
(4x—y+22)dS, P:2x+3y+2z=6.

(y—4z)ds, P:2x—y+4z=4.

(3x+2y-z)dS, P:3x-2y-z=6.

(x—4y+3z)dS, P:x-2y+z=2.

1
1
1
13 LI(3x+3y+52)dS P:x+y—52=10.
1
1

Task 2.11. Evaluate the given surface integral over the surface . ©
is the part of the plane P bounded by the coordinate planes and oriented in
the direction of the positive z -axis.

1. ﬁ(x—Zz)dxdy, P:x-2y+z=2.
2. J?'[(x+2y)dydz, P:x—2y—2z=2.
3. fj(y+2z)dxdz, P:2x—y+2z=2.

4, ”(x+22)dxdy, P:x—2y+2z=2.



(&3]

: _U(x —2y)dydz,

(2

: H(y —2z)dxdz,

(o3

[ ex=2)xay,
- fj(x—4y)dydz,
. fj(2y+z)dxdz,
10. j j (2x+ z)dxdy,
11. ﬂ(x+4z)dydz,
12. j j (2y - z)dxdz,
13. j j (4x -+ 2 )dxdy,
14, j I (x—4z)dydz,

15. ”(Sy +2)dxdz,

(op]

~

oo

(o]

IX+2y—22=2.

12X—y—2z2=2.

14X-2y+z2=4.

IX—=2y+22=2.

(2X+2y—72=2.

12X=2y—72=2.

IX—2y+2z=2.

(2X+2y+2=2.

(2X—2y+z2=2.

IX+4y+4z2=4.

2X+y—z=2.

28
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3 ELEMENTS OF FIELD THEORY

Task 3.1. The vector field F(M) is given. Find its divergence and
its curl.

—2xyi+y2zj+x(y+z2)k.
=2x31+222 j+ xyzk .
=3x(y+x)i+(z—y)j+5y%k.
=(z-5x)i-2yz j-y(2—x)k.
= —yz2%i+52% j+x(z+5y)k.
=4(x2 + y)i+xgi+12xzi.

= yzi+(y+22)]+x(y2 +3)2 :
=x%i-3y2x j+z(2y +2)k.

© © N o g s~ wDdh e
mmmE T T My M mp

—x2yi+(y—z)j—5xzk.

10. F=y2i+x(z-y)j+(2x-yk.
11. F = (z+y) —5xz j—22%K .
12. F =2y?i—3x? j+3xzk.

13. F = (y —z)|+y X j+2yzK.
14, F =—y?xi—(x+2)j+4xyk.
15. F=2%i+7x%2 j+3x(y - 2)k.

Task 3.2. Calculate the flux of the vector field F(M) through the

surface of the pyramid bounded by the plane P and the coordinate planes
with outward orientation:

a) using the definition;

b) using the Gauss-Ostrogradsky formula.

—2xi+(y+22)j—(x+2k,  P:2x+4y+2z=2

=
F=(x+2y)i+(2-2)j+(x-yk, P:x+6y—-3z=3.
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3. F=-3yi—(x+2y)j+(y-2k, P:-x+3y+z=3.
4. F=(z-x)i+5y j+(2z-3xk, P:x-2y+3z=2
5. F =4zi+11y j+2(y+32)k, P:2x+y-4z=2.
6. F=(x—y)i+3xj+2(x+2zk, P:x—y+z=3.

7. F=(y-x)i-(x+2)j—-(y—2k, P:-4x+2y+z=4.
8. F =4yi+2z j-11zk, P:2x+3y-3z=6.
9. F=(x+y)i—(y+z)j+5yk, P:—x+4y-2z=8.
10. F=(z—-y)i+(x—2)j+(y—xk, P:5x—y+5z=5.
11. F = -3xi—(x+y)j—3zk, P:-2x+4y+4z=8.
12. F=(x-2)i-3y j+5(x-zk, P:2x+4y+z=4.
13. F =3yi+2x j+2(z—2x)k, P:-3x+6y+2=6.
14. F =2xi+(x—z)]+4zk, P:-x+3y-z=3.
15. F =(x—42)i+(1-x)j—-(y—2)k, P:x—y+2z=4.

Task 3.3. Find the circulation of the vector field F (M) over the

triangle formed by the intersection of coordinate planes and the plane P
(the curve is oriented counterclockwise as viewed from above):

a) using definition;

b) using Stokes’ formula.

1. F=-3yi—(y+2z)j+(2x+2)k, P:x—2y+2z=4
2. F=2(z—y)i+(y+3x)]j+5zk, P:4x—2y+8z=8.
3. F=(5y+2)i+3xj+(x—22)k, P:x—3y+62=6.
4. F =4(y+x)i+(x+3y)j—yk, P:-3x-9y+3z=9.
5. F =2xi-3z j+(5y—32)k, P:x+y-z=5.

6. F=3yi+(z+x)j-2(y+z)k, P:x+3y+3z=3.
7. F=(y+2x)i-2(x+y)j—(y+2z)k, P:4x-2y+4z=4.
8. F =(4z-3y)i+2y j+11zk, P:7x+y-7z=7.



10.
11.

12.
13.
14.
15.

I I
/—\

m T T T 'I'I| 'I'I|

22)i
( 2y)i+2(x+2)j+(y+x)k,
i—(x+

—(z-x)j+5xk,

7)j+52k
x+2y)—3z]+5@x+zﬁ,

y-z)i-xj+2(z+xk,

2y —x)i+(x+2)j+(z+2y)k,
x+32)i+(1+y)j+3(z-yk,

T U U U U TV T

t4x—-4y-27=8.
:5x—-2y+5z=10.
X+4y+2z2=4.
X—4y+2z=4
—X+2y+z2=2.
1 —2X+Yy-62=6.
:5x—y+5z=5.

31
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4 SERIES

Task 4.1. Examine the series for convergence.
2 :
) Z 77N+ 4’

b) i(Zn 1) ; b) i[sin

2.2) Z 22:7 :
n=1

nn)";

arctan2n
)Zn+1 In?( n+1) )nzll 1+4n%
2n—-3 n?+5n-3
d . .
);n +n ); n®-11in
n?+2 =
3. ; ) :
a); )len+5

S

)Zln 2n+3

b t
) Z[arc an——

J3n 1}",
2n|n!n +3?

(2n+3) ’ nl n’+3
n+1 n?+7n
d .
)nzzfn“+5 )an 5_11n°
o0 eI’]
5.a) ; 6. a) —,
Z;‘n—13 nZ:: "(n-

DESIE
1

2 Z (4n+2)In(2n+1) !

n+4
d
)Zn4+7n -11°

n=1

b) Z(n+6] :
0 Zarctan

o 1+n?

2 n®+5n%+3n-3
d) >, .

n°—11in+4



n®-5n?+3

n +11n®+2n-1"

n+4

13. a)i

33

8. )Z7n+11
n=1
= 4n+3)"
b) ;(m 2n—1j ;
O T
2 3n2+1
le S+3n%+4

10.a) Y ————

nle n+5

b) i(6n 1) !
c) ine’n2 ;

n=1

2( n+7)ln (\/ﬁ+7);
d)i 5n +3

n_n —n®+n’

o0

4—3
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0

n_en 3n-1
) 2 ln 2n+7° )z(3n+4j

n=1
0 iln Jn+1l arctan!e )
~ Jn+1l ' n1 1+e®
2, 4n—n? n?+2n
d d
) Z:n +7n )HZ;‘ n®+4
15 a) Z n+4

b) ZSin”H;

Task 4.2. Determine if the series is absolutely convergent,
conditionally convergent or divergent.

1%(—1)” LI 2.%(-1)"@.

n—1 3n+8 o1
< 1 2 2n+1
> nZ:;(_l)n vl nzzll( 2 (5::1] '
5., nzzl:(—l)” grr:: 6. ;(—1)”#1:_3.
7. g(—l)” A s é(_l)n(z::j" |
9. i(—l)” Ln+l i(—l)” n2”+5
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e 2 2 (G
13. g(—n“m. 14. g(—l)"ﬂ\/\%%).

15, (1 S
nzzl:( )n2+n+5

[EEN
[N
jMS
|
RN
~—
>
TH
w

Task 4.3. Expand the function into the Maclaurin series and find its
domain of convergence.

L t()=xsin(x). 2. f(x)=C°S(:)‘1.
3 f(x):smxx2 4 f(x)=%ln(1+x)
5. f(x)=xe" 6. f(x):ln(l—xz).

7. f(x)=e*". 8. f(x)zexx_l.

9. f(x):xln(1+x2). 10. f(x):SinTX.

11. f(x)=xcos(x). 12. f(x)=1-xcosx.
13. f(x)=x(cosx-1). 14. f(x)=xIn(1-x).
15, f(x):cos(xz)_l.

Task 4.4. Find the expansion of the 2z —periodic function f(x) into
the Fourler series.

f(x)=2x+5. 2. f(x)=3 x. 3. f(x)=4x-3
f(x)=x+7. f(x)=2x-1. 6. f(x)=3x+1
f(x)=2-3x. 8. f(x)=1+4x. 9. f(x)=—x+5
10. f(x)=2x+1. 11. f(x): .12, f(x)=5x+1
13. f(x)=3x+2.14. f(x)=x 15. f(x)=3x+2
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Appendix A

Table A.1 — Table of Derivatives
(u =u(x) is a differentiable function)

1. (C) =0, C—const ; 11. (tanu) = 12 '
cos“u
’ , 1
2.(x) =1, 12. (cotu) =— '
( ) ’ (cotu) SinZy
3. (U") =n-u"tu'; 13. (arcsinu)’ = u
1-u?
! 1 , 1
4. Wu =——-Uu"; 14. (arccosu) =—
W) = farccosu =~
u) u ' . ! 1 ,
5. (a ) =a"-Ina-u’,a—const; |15, (arctanu) = ~u';
1+u
U 2 1
6. le") =e"-u’; 16. (cot™u) =— '
( ) (co u) L u
7 (Iogau)' _ 1 e 17. (sinhu) =coshu-u’;
u-lna
8 (Inu)’ :E-u’; 18. (coshu)' =sinhu-u’;
u
9. (sinu) =cosu-u’; 19. (tanhu)’ = 12 '
cosh“u
10. (COSU), =-—sinu-u’; 20. (cothu)' =— ! u'.

sinh?u




Appendix B

Table B.1 — Table of Basic Integrals
(u =u(x) is a differentiable function)
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1. Idu=u+C; 12. I _dg =-ctgu+C;
sin“u
o+l
2. J.u“du:u +C,a=-1; | 13. f"—”=|n tg£+C;
a+l sinu 2
du
3. '[ —2\/U+C 14. d_u:|n tg E.,.E +C;
cosu 2 4
4 Id_“:m ul+c: 15. Ishudu:chu+c;
u
u .
5. Ia“du: & .c: 16. Ichudu=shu+C,
Ina
6. Ie”du=e”+C; 17.j ‘:; —thu+C;
ch<u
7.Isinudu=—cosu+C; 18_I s‘; —_cthu+C;
sh“u
8. Icosu du=sinu+C; 19_J' Zd“ . =1arcth+C;
u‘+a° a a
9. Itgu du =—In|cosu|+C; 20..[ du _ 1, |u-a ~.
u?-a? 2a |u+a '
10. Ictgudu:ln|sinu|+c; gl_jd—u:m‘“ W tallic:
[2, .2 '
u“ta
11.I dLZI =tgu+C; 22. —arcsm +C
cos“u

-




Table B.1 (continued)

23. I\/az—uzdu =%u\/aZ—u2 +

1 .u
+=a’arcsin—+C ;
2 a

25. | ff ((;())dx In|f (x)] +

C;

24, J\/uz +aZdu =%u\/u2 +a%+

1
J_rEaZIn u+vu?+a?|+C;

26. IL(X)dx 2 (x

Vi)

)+C.




