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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 Power
Engineering, Electrical Engineering and Electrical Mechanics full-time in
the third module of the two-semester course. This set of tasks can also be
used for students in other technical majors who study higher mathematics
in a two-semester course.

This task book covers virtually all major sections of the third module
of the course on higher mathematics; it contains assignments for all the
topics of the course, and offers 15 options for unaided work. A list of
recommended literature is also provided. Tasks for solving are selected
mainly from task books [6, 7, 18, 20]. Examples of solving such problems
are contained in the manual [31]. For ease of use, in this manual the
numbering of examples corresponds to the numbering of tasks in the given
task book. In addition to the methodological instructions for solving
problems and examples of solutions, manual [30] also contains the
necessary theoretical information and reference material (tables, literature,
etc.).

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
questions 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 FUNCTIONS OF COMPLEX VARIABLE

Task 1.1. Express a complex number in trigonometric and power

forms. Make a graph.

1)a) z=-2+23i;
2)a) z=413;

3)a) z=~2-2i;

4)a) z=3/5-35i;

5)a) z=3+1i;

6)a) z=-3" +;.315;
7)a) z =2+231i;

8) a) zzx/g—i;
9)a) z =423 -8231i;

10)a) z =2 —iN2;
1) a) z=6-i6;
12)a) z=-1—-i;
13)a) z=—+13i;

14)a) z =2-23i;

b) z=—/29;

b) z=1-+/3;

b) z =64

b) z = -3,5i;

b) z =-12i;

b) z =—iv/3;

by z=i-2" 4

b) z=+/261;
3

b) ZIE;

b) z=36i;

b) z=9,9i;

b) z=-43;

b) z =-2+/3 - 2i;

b) z = —/26;

) z=i5.
¢) z=—15i\/2 .
¢) z=—iy/31.
0) z=+2.
0) z=-3".
o) z=-Y3.
¢) z=-25V3
¢) z=-33,
¢) z=—63°
¢) z=15Y6.
) z=3/26.
¢) z =5,
¢) z=-5%,
o) z=iV7.



15)a) z =+/11; b) z=1++3i; ) z=-132 .

Task 1.2. Express a complex number in rectangular form a +ib.
Make a graph.

a) w=(3-1)2+3i); b) w= -,

2)a)w:(2+i)(—1+3i); b) w= .;

o) w —i+1=0.

1-2i
1.

=

3 4
o) w'—1+i3=0.

3)a) w=(1-i)-3-2i); b) w=

4ya) w=(3+i)1+2i); b)wz—'.

5)a) w=(3-2i)1+2i); by w=—"—";



6)a) w=(3-2i)-3+i); b)wzll_;;
— =

4 4

) WS +1=0

7ya) w=(1-i)-2+3i); b)w=2_“ii‘;
———i

3 3

) wl-1=0

8)a) w=(2—i)1+2i); b)w:13_2i ;
%

33

wd-1=0
9)a) w=(1+2i)~1+3i); b)w=_12_13.i;
———1

2 3

) wl+2-2i=0.

10)a) w=(1+2i)3+i); b)w=_11+22i;
—+ i

303

) W +i=0

) . 1+2i

1) a) w=(2+3i)1-2i); b) W=7



12)a) w=(=1-2i)(-1+3i); b) w= 1';

13)a) w=(=2-3i)1-2i); b) w= ;

14ya) w=(3+i)2+3i); b) w= 11+21i ;
3 2

c)w6+1:0

. . -1+3i
15)a) w=(2+i)f-1-3i); b) w=——7-;
—+ i

4 3

o) wl —1-iV3 =0.

Task 1.3. Using DeMoivre’s law compute the given quantities.

D (3+i) 2) (1+0)7
30
3) (2+2i) 4) (—;+ifj

5) (ﬁ - 31‘)36 6) (1 +i/3 )40



12) (3-i/3f*

14) (1-1)"

Task 1.4. Find the set of points on complex plane defined by the

following conditions. Make a graph.

Da)|z-8|<[1-82];
2) a) Im(g)z <1;

3)a) Iml<—l;
z 2

4) a) l<Rel+lml<l;
z z

|z[=4,

b) < x
—<argz< .
) g
—£<Rez<£,

b) 4 4
—wo< [Imz < oo.
2]=4

b) RY/4
7z<argz<7.

O<Imz<ur,
—w< Rez<9.
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5)a)|z|=1mz—l;

6) a) |Z—4|>‘1—4E‘;
7)a) Relz) =1;
8)a) Re(1+z):|z|;

9a) |z-3|<[1-3z;

10)a) |z|-3Imz=6;
11)a) 3 z|-Rez=12;
12)a) |z|=Rez+1;

13)a) Im 22—z =2-Imz;

|z| 2,
b
. —%<argz<0

0<Rez<—
b)

O<Imz<oo

b)
o< Imz<0.

| z| <o,

|
{ m<Rez<m,
gt

——<argz<—.

|Z|<oo
—<argz<7r

b) - <Imz<(,
0<Rez<oo

o e

<argz<—
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14)a)|z—1|<‘1—;‘; b)

15) a) Im(E)Z >2; b)

|z|=5,
£<ar z<T
2 & '

—3—7Z<Rez<3—ﬂ,
4 4

—wo< Imz < o.

Task 1.5. Find the analytic function having its real or imaginary part

ulx,y), v(x,»).

1) u(x,y)=2" cos(yn2) 2) v(x,y)=2" sin(y In2)
3) u(x,y)=x* —y* +1 4y v(x,y)=-2y-2xy
5) u(x,y)=x> =3xp% + y 6) v(x,y)=2xy-17y

7 ulx,y)=x*—y* - 7x 8) u(x, y) = cos xchy

9) v(x,y)=-2sinxshy 10) v(x,y)=3xy -y’
11) u(x, y)=2x+x? - ? 12) v(x, )= —2xy +8x
13) v(x, y) = —e>* sin2y 14) u(x,y)=e** cos2y
15) v(x,y)=2cos xchy



13

2 DIFFERENTIAL EQUATIONS

Task 2.1. Find the general solution of the separable differential
equation.

1)——4t\/_ 2) 3x2fi—y—1:cos2y
X

3) sinx-ctg ydx — c'z’y =0 4) 2x*yy' —y* =8
sinx

5) (l +e” )dx —e” sin’ xdy =0 6) yctgx+y=2

dz _ dy 4
7 —=5"" 8) 2y—+5¢" =1
i )2
g)d_y:M 10) xy'+y:2y2
dx x+1

11) x(1+y2)+y(1+x2)z—y=0 12) x’y*y' +2=2y
X
dy dy 2.2 2
13) (x> —1)=+2xy =0 14) —=x"y" +2x
) )dx Y ) =Y 2y
15) sinydx+xcos ydy =0

Task 2.2. Find the general solution of the homogeneous differential
equation.

) x2y'=y* —2xp 2) ydx+(2x2/y+x)dy=0
3) 2xdy = (x+2y)dx 4) xy' = y —5xe™*
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5) n(y/x)xy' =y 6) d _y+éx
dx X
7) xy'—y:(x+y)lnx+y 8) (5x +2y)dx — xdy =0
X

9) (x—y)dx+(x+y)dy=0 10) xy'—yszcth

X

dy xy+ye™” ,

11)%:% 12) 2%y = y(2x% = »?)
13) y* +x%y' = xpy' 14) (x2 +y° )y’ =2xy

15) (y3 —2x2y)dx+x3dy =0

Task 2.3. Find the general solution of the linear differential equation
of the first order or Bernoulli’s equation.

)y =2e 4y 2)@=[l—2dey
Y X Y

3) d—y:y4cosx+ytgx 4) xd—y+y =sinx

dx dx
5) xd—y+y=lnx+l 6) xzﬁ+xy+1:0

dx dx

, 2 dy 2 4
7 xy'=2y+x =0 S)d——2xy=3x —2x

X

9) Z—y—yctgx =2xsinx 10) y' +2y =y’e"
X
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dy y x*
11) =—=—4+—"— 12) \lxy+e* dx—xdy =0
)dx 2x 2y )(y )d 4

—sinx

13) X’y +xy+1=0 14)Z—y—ycosx:e
X

15) xy' —2x%\[y =4y

Task 2.4. Find the general solution of the exact differential equation.
1) (3y2 +2xy + 2x)dx + (6xy +x°+ 3)dy =0

2) (x+y+1)a’x+(x—y2 +3)dy=0

3) e’dx— (2y + xe‘y)dy =0

2
4) (4—y—2]dx+2—ydy =0
X x

5) (sin 2x + 2c0s(x + y))dx - 2cos(x + y)dy =0

6) xy’dx + y(x2 + yz)dy =0
7) [xex + lzjdx — ldy =0
X X

2 2 2
8) 2 gy s
y y

9) 3xzeydx+(x3ey —1)dy=0
10) (2x+3x2y)dx+(x3 —3y2)dy=0
11) (2xy+3y2)dx+(x2+6xy—3y2)dy:0

dy=0
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12) (2 -9xy? )xdx + (— 6x° + 4y2)ydy =0

13) 2xydx + (x2 -y’ )dy =0

3
14) 3x2(1 + lny)dx —(Zy —x—jdy =0
y

15) 2x(1+\/)c2 —y}lx—\/xz —ydy=0

Task 2.5. Find the general solution of the differential equation of
order higher than the first.

1) x2yrr:y12 2) yi!(ex+1)+yI:0
yr 2
3) y" =2(y" —1)ctgx 4) y'= . +—
5) xyn +xy!2 _yr — 0 6) ym — yr!_xyﬂ
7) y”(x2 + 1): 2xy’ 8) 2xy"+y" =0
9) y"(2y'+x)=1 10) (l—xz)y"ery’ =2
11) 2xyy" =y —1 12) (1+x2)y"+y'2+1=0

13) xy" ="+ x(y'2 + xz) 14) xpy" —xy"* =y’
15) xyW :y!/+xy!!

Task 2.6. Solve the Cauchy's problem.

D. "=y =y"Iny, y(0)=y'(0)=1
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2) 2y"=3y%, y(-2)=1, y'(-2)=1
M=y =7 1)=1, y(1)=-1

4) y'y"=-1, y(1)=1, y'(1)=0
5) »' =" =1, ¥(0)=+2, y(0)="=

6) y'=e”, y(O): 0, y'(O)zl
7 y" =2y, »(0)=1, y'(0)=1
8) 2y = y"(y - 1), y(1)=2, y(1)=-1

9) 3yy" =e’, y(=3)=0, y'(-3)=1.
10) y"cosy+y*siny—y' =0, y(—l)z

11) yy"=3y" =0, »(0)=0, »'(0)=1, »"(0)=0

Y 2y ,
12) 2 = . 9(0)=0. y(0)=1
) (“7) »(0)=0, »(0)
13) p"=y* =y, »(0)=1, y(0)=0

14) 2yy" =3y =4y”, »(0)=1, y'(0)=0

15) " =4(y'-1), (0)=0, y'(0)=2

Task 2.7. Find the general solution of the linear differential equation
using method of undetermined coefficients.

1) y" =5y =3x" +sin5x 2) y'=2y"+y=3xe"
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3) y'=2y"+y=2xe" 4) y" -5y =4x* - &
5) V'"+2y'+ y=xe " +cosx 6) V' =2y +y=4e"
7 v =2y + 9" =3x+5e" 8) ¥ -8y =xe* +x

9) y'-2y'+2y=e€"+xcosx 10) y"+ y = 4xe”
11) y"—y=2sinx—4cosx 12) y" +4y = sin2x
13) y"+y=cosx+cos2x 14) y" =3y =™ —18x

15) y"—4y' +3y = xe* —3e™*

Task 2.8. Find the general solution of the linear differential equation
using method of undetermined coefficients (without finding the numerical
values of the coefficients).

1) y'+2y'+5y= ex((2x + l)cos 2x + sin 2x)
2) y'—4y' = (x - 1)2 +x’et

3) y" —y=(x+2)cosx +e*

/

3
4) y"—y=e"" cosTx +sinx

5) Yy =y =2xe" +x

6) y'+4y=e> (x2 sin2x + cos Zx)
7 y"=3y"+3y' —y=2xe" +4

8) "' =2y"+y =4x+e" +cosdx

9) Y +3y +2y=e>+2
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10) " +y"=7x—-3cosx

11) y"+4y' =2x+e™> +xcos2x

12. y" =9y =3+ +e* sin3x

13. y"—5y"+4y' =x* +2x’e" +cosx

14. " —5y" +6y" = 6sinx + xe** + e** cos3x

15. v —4y" +5y" = x* cos 2x + 2e” sin2x
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3 OPERATIONAL CALCULUS

Task 3.1. Find a Laplace transforms for a given function.

1) f(¢)=sin®t 2) f(¢)=cos’t

3) f(t)=sin*t 4y f(¢)= sin2tcos 3t
5) f(¢)=sin2tsin3t 6) f(t)=cos2tcos3t
7) f(t) = cos*t 8) f(t)=sin’t

9) f(t)=cos*t 10) f(r)=tsin3t
11) f(t)=tcos2t 12) f(t)=1te'

13) f(t)=1*cost 14) f(¢)=1t-sh3t
15) (1) = cos 7t

Task 3.2. Find an original function for a given Laplace transforms.

e—p -p/3

1) F(p)= 2) F(p)=ﬁe
p2 -1 p p2 +1
—p/2 e ? 27 6P
3) F(p)=——° 4) F(p)="5+ +
plp+1)p*+4) » P
-p -2p =3p —4p
5) F(p): e 6) F(p): e +2e +3e

p2—2p+5 p2+1
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 Flp)- 2 0 )= <7
9) F(p)= (;_:f)z 10) F(p)= i fjl;
1) F(p)= pi:jﬂ D) F(p)=¢ )
13) F(p)= 2, 14) F(p) 3]9;_21,
p p-+9

Task 3.3. Solve the Cauchy's problem.
) x"+2x' -3x=e”"’, x(0
) x"+x=1, x(0
3) x"+x=2sint, x(O

4 x"+x' =é, x(0

6) x"+x"=cost, x(O

)
)
)
)
5) x"+2x"=tsint, x(0)=x'(0)=
)
7 x"+x'=1, x(0)
)

8) x"+4x =t, x(0



9 x"+x=0,

10) x"—2x"+5x=1-1¢,
1) x" =1,

12) x"+x"=cos t,

13) x"+3x'=¢,

14) x"+3x"+3x"+x=1,

15) x"=2x"'= e,

x(0)=1, x'(0)=0

x(0)=x'(0)=0

x(0)=0, x'(0)=1

x(0)=2, x'(0)=0

x(0)=0, x'(0)=-1

x(0)=x"(0)=x"(0)=0
)



10.

23

REFERENCES

Amnmninoros, J.I. dudepenuiansui piBHsHHSA [Texct]: Hau.
nocionuk / JI.I.Aaminoros, H.B.Cuixkko. — 3amopixoks: HY
"3armopi3pka momitexuika'", 2019. — 176 c.

Bepman I'.H. COopHUK 33124 110 Kypcy MaTeMaTH4ecKOro aHain3a /
I'.'H. bepman. — M. : Hayxka. — 2005. — 416 c.

byrpo S.C. Bricrmas wMaremaruka. JluddepeHnuaibHoe H
WHTETPATbHOE FCYUCIICHHUE | YUEeOHUK ISl CTY/IEHTOB HH)KEHEPHO-
TEXHHUYECKUX  creruansHocTed  By3oB /  S.C.  Byrpos,
C.M. Hukonsckmii. — M. : Hayka, 1980. — 432 c.

Hanko IL.E. Briciias matemaThka B YHNpPaXHEHHSX WU 3ajadax : B
2 4. / Jlaako ILE., [Tomos A.I'., KoxxeBuukosa T.5. — M. : Briciias
mkoina, 2003. — 4. 2. —2003. — 416 c.

Hanko IL.E. Briciias matemaTvka B YINPaXHEHHMSX U 3ajadax : B
2 u. / Jlaako I1.E., ITomos A.I'., KoxxeBuukosa T.5. — M. : Briciias
mkoina, 2003. — 4. 3. —2003. — 415 c.

KpacaoB M.T., Kucemes A.W., Maxkapenko [.M. DyHKImn
KOMIUIEKCHOTO mepeMeHHOro. OnepannoHHoe ucuucieHue. Teopus
ycroitunBocTh. / KpacnHoB M.T., Kucenes A.W., Makapenko I'.11. —
M.: Hayka, 1981

Kysnernos JI.A. CoopHUK 3a/ad 10 BBICIIICH MaTEMaTHKE (THIIOBEIE
pacuérsl) / Kysunenos JI.A. — M.: Beicas mxona, 1983. — 175c¢.
Ky3pmun 0. A. KpaTkuit aHTTI0O-pYCCKUE TEXHUYECKHUU CIIOBaph /
Ky3esmun 10. A., BmagumupoB B. A., I'ememan 4. JI. u ap. —
W3narenscTBoO: MockoBckast MEX]TyHapOTHAs IKOJIA
NepeBOAUMKOB, 1992. — 416 c.

JlaBpentheB M.A., Illabar b.B. Meronsr Teopun (QyHKITHI
KOMIUTIeKCHOTro mnepemenHoro / JlaBpentseB M.A., Illabatr B.B. —
M. : Hayka, 1987. — 688 c.

OpunnnukoB II. II., Muxainesko B. M. Buma wmaremaruka:
Iligpyunuk. ¥V 2 4. Y. 2: Judepenmiansai piBHIHHSL. Orepartiiine
yrcnenHs. Psaau Ta ix 3acrocyBanns. / 3a pen. IL.I1. OBunHHHUKOBA.
— K.: Texnika, 2004. — 792 c.



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

24

ITuckynoB H.C. JluddepernumanbHoe 1 WHTETPaTbHOE HCUHUCICHUE
st BTY3os : B 2 1./ H.C. Iluckynos. — M. : Hayka, 1985. —T. 1. —
1985. - 526 c.

[uckynos H.C. JuddepenunansHoe n MHTErpaibHOE HCYUCIICHUE
st BTY3os : B 2 1./ H.C. IluckynoB. — M. : Hayka, 1985. —T. 2. —
576 c.

TTucemennsii J[.T. KoHcCHeKT JEKIUM MO BBHICHICH MaTEeMaTHKE:
nonueiid kype / J.T. ITucemennsiit. — M. : Ajipuc-nipecc, 2006. —
608 c.

COopHUK 3amay MO KypCy BBICIICH MaTeMaTuku / TOX pef.
I''"1.KpyukoBuua. — M.: Berc. lllk.., 1973

COopHuK 3amad o Matemaruke uis By3oB. Y. 1, 2 / mom pen.
A.E.Edumora, B.I1. JlemunoBuya. M.: Beicm. k.., 1978.
CoOopnuk 3amay mo marematuke st BTY3o0s. U.Il. CrnenunanbHbie
pasiensl MaTeMaTHdyeckoro aHanusza / mon pen. B.A. Edumosa,
B.I1. emunoBuua. — M. : Hayka, 1986. — 615c.

COOpHUK MHIWBUIYalIbHBIX 3aJaHHil IO BBICHICH MaTeMaTuke (B
Tpéx yactsx), U. 1 / mox pen. A.IL.PsgOymiko. — MuHck: Baieitias
mkoia, 1990. —271c.

COopHUK WHIWBUIYaIbHBIX 3aJaHHWi TI0 BBICIICH MaTeMaTuke (B
Tpéx yactsx), Y. 2 / mox pen. A.ILPsaOymko. — Munck: Beiietimast
mkoia, 1991. — 352c.

COopHUK WHIWBUIYaIbHBIX 3aJJaHWi IO BBICIICH MaTeMaTuke (B
Tpéx wactsx), U. 3 / mox pen. A.ILPsaGymko. — Munck: Beimietimas
mikosa, 1991. — 288 c.

Oumnmos A.®. COopuuk 3amad 1o  auddepeHnnanTsHEIM
ypaBHeHusM / A.@.Ounumnmos. — M. : Hayka. — 1965. — 100 c.
Ahlfors L.V. Complex Analysis / L.V. Ahlfors. — McGrah Hill,
1966.—317 p.

Beerends R. J. Fourier and Laplace Transforms / Beerends R. J., et
al. — Cambridge University Press, 2003. — 458 p.

Chasnov J. R. Introduction to Differential Equations. Lecture notes
for MATH / Chasnov J. R. — The Hong Kong University of Science
and Technology, 2009. — 128 p.

Efimov A.V. Mathematical Analysis (Advance Topics). Part 1.
General Functional Series and Their Application / Efimov A.V. —
Moscow: Mir Publishers, 1985. — 356 p.



25.

26.

27.

28.

29.
30.

31.

25

Kodaira K. Introduction to Complex Analysis / K. Kodaira. —
Cambridge University Press, 2007. — 400 p.

Kuznetsov B. Russian-English Polytechnic Dictionary / Kuznetsov
B. — Moscow: Russian Language Publishers, 1980. — 723 p.
Smirnov V.I. A course of Higher Mathematics / V.I. Smirnov;
transl. from Russian by D.E. Brown. — Pergamon Press, 1964. —
543 p.

Trench W. F. Elementary Differential Equations / Trench W. F. —
Texas, USA, 2013. — 662 p.

http://www.ets.ru/pg/r/dict/math.html
http://slovar-vocab.com/russian-english/mathematical-sciences-
vocab.html

Workbook on higher mathematics (3rd module) for students
majoring in 141 Power Engineering, Electrical Engineering and
Electrical Mechanics / Compiler: Snizhko Nataliia. — Zaporizhzhia:
Zaporizhzhia Polytechnic National University, 2020. — 50 p.




26

Appendix A
Table of the derivatives

In the table u = u(x) is a differentiable function

(tgu)

(ctgu)

!

(arcsinu)

(arccosu)

’

(arctgu )

(arcctgu)' =T
(log u)' _ _ (shu) =chu-u'
a

!

(Inu) =l-u'
u

(sinu) =cosu-u' (thu)' =

(chu) =shu-u'

!

(cosu) =—sinu-u' (cthu) = —
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Appendix B
Table of the basic indefinite integrals

In the table u = u(x) is a differentiable function

Ictgu du=In |Sin u| +C

u
_[ 5 =tgu+C
cos” u

Ina

je“duze“+C jshuduzchu+C

_[sinudu:—cosu+C Ichudu:shu+C

Icosu du =sinu+C I dzl —thu+C
ch“u

_[tgu du=-In |cosu| +C .[ du
sh*u

=—cthu+C
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= arcsm +C

o

=In u+\/u2ia2 +C

J~ du
\/u2 ia2
I\/az —u’du= %u\/az —u’® +%a2 aVCSl.VlZ-i‘C
a
_[ u’+a’du = %u\/u2 +a? i%azlnu+\/u2ia2 +C
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Appendix C

Properties of the Laplace transformation

Property

The calculation formula

Linearity

S h fo(0) > S A Fe(p)

k=1 k=1

Delay theorem

ft=1)-nt-1)e PF(p)

Shifting theorem

e f(H)o F(p-a)

Similarity theorem

Hlat) o lF(ﬁj

Differentiation of
original

1) & pF(p) - f(0),

D@ o pF(p)- 3 pF D (o)
k=1

Differentiation of
image

10 ) F(p)
dp

Integration of
original

jf(r)dr(—)ﬁ
0 p

Integration of
image

SO T F(pydp

t
4

Convolution
theorem

[@O* [, =] /i) f2(t =T)dT > Fi(p)- Fy(p)
0
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Appendix D
Table of Laplace transforms

Original Laplace transform Original Laplace transform
function function

/() /()
n()

t".neN

e™ -sin wt

e .chwt

e™ -shwt

t-coswt

t -sin wt

t-chot

t-sh ot




