List of formulas for the first A3 midterm
Mathematics A3 in English for Civil Engineering students

sinz + cos?z = 1
sin(z £ y) = sinz cosy + coszsiny
cos(z £ y) = cosx cosy Fsinzsiny

__ tanzdtany
tan(x + y) ~ l1Ftanz-tany

sin2x = 2sinx cosx

cos 2z = cos? x — sin’ x
2tanx
1—tan2

sin2 T = l—cgs 217 C082 T = 1+c;>s 2x

tan 2x =

sinz +siny = 2sin%cos%

sinz —siny = QCos#sin%

cosz 4 cosy = 2 cos 1Y cos LY

COST — CoSy = —QSinzTﬂ’ sin ¥
sinz cosy = 3[sin(z + y) + sin(z — y)]
cosz cosy = 3[cos(z + y) + cos(z — )]

sinzsiny = —$[cos(z + y) — cos(z — y)]

r__ —x x —x
g coshy = &t ”

sinh x = 5

cosh?x —sinh?z =1
sinh 22 = 2 sinh x cosh z

cosh 2z = cosh? z + sinh? x

2 -
cosh®z = ms}‘#, sinh” x = 2

Rules of Differentiation:

(cu) = cu/ (¢ is constant)

Rules of Integration:
Jefde=cf fdx
[(f+g)de = [ fda+ [ gda
[ flaz +b)dz = LF(az + b) + ¢,
where F' is the antiderivative of f
[ Fg(@))g'(x) dz = F(g(2)) +c,
where F' is the antiderivative of f

fcx+1

ffaf’dx:a—ﬂ+c,haa7é—1
ffTIda::ln|f|+c

Juw'dz =uwv — [wvdz

(¢ is constant)

cosh2z—1

Derivatives:

sinZ x

Inz) =1
arcsinz) = 11_:52
arctanx) = 1+1m2
arsinhz) = \/ﬁ
arcoshz) = 1;71
artanhz) = L
arcothz) = L

/ 1

Vi—z?

Useful Substitutions:

R(e") e’ =t
R(vax + b) Var+b=t
R axr+b var+b __ t
cx+d Ver+d
R(sin x, cos x) sin x, cos x, tan x, tan %zt
R(z, va? — z?) x =asint, v = acost

x = asinht

R(z, Va2 —a?) x =acosht

Integrals:
fxo‘dx:za—_:ll—i-c (a #-1)
fedz =1Lem™ +c

Jcoszdx =sinz + ¢
[sinzdz = —cosz + ¢
fﬁdx:tanx—i—c
[=5-dz=—cotz+c

sin? x

[idz=Inlz|+c
f\/%:arcsing—l-c

dz _ _ 1 z
fz2+a2 = ZarctanZ +¢

f\/% =arsinh Z + ¢
f\/% =arcoshZ +¢
[=%; =LlartanhZ+e¢, ha|%[<1
[ =25 =LarcothZ +¢, ha |Z] >1

aZ—z2

Jtanzdz = —In|cosz| + ¢

[ cotzdx =1In|sinz| +c



e = cost + 1 - sint, teR.

. The characteristic equation for
ay’ +by +cy=0 (a #0)

is:
ar’ +br+c¢=0.

. In the Method of Undetermined Coefficients, if
g(t) = et (A, (t) cos(vt) + By (t) sin(vt))

in the equation
ay” + by’ +cy = g(t), a#0andtel,

where A, (t), By, (t) are polynomials of degree n and m, respectively, then a particular solution of the
inhomogeneous equation is of the form

Yip = t°e"" (Py(t) cos(vt) + Qi (t) sin(vt))

where s is the multiplicity of u + 4 - v among the roots of the characteristic equation. Here Py (), Qx(t) are
general polynomials of degree k = max(n,m).

. In the method of Variation of Parameters: If the fundamental solution of the homogeneous part y” +
p(t)y’ + q(t)y = 0 of the equation

(1) y' o)y +at)y=g(t) tel

is y1, y2, then a particular solution of the inhomogeneous equation (1) is y;, = C1(t) - y1(t) + Ca(t) - y2(1),
where the derivatives of the functions C(t), Ca(t) satisfy

C1(t)y1(t) + Co(t)ya(t)
CL(t)y1 () + Ca(t)ya(t)

0
g(t).

. For an incomplete second order equation:
e If y is missing, the substitution is p(x) : = y'(x).
e If z is missing, then the substitution is p(y) : =y’
. The equation M (z,y)dx + N(x,y)dy = 0 is exact, if
OM  ON
oy  Ox’
To solve it, one has to find the function F : R? — R for which

oF _
oxr

oF

and 6_y_N

Then the solution of the differential equation is F'(z,y) = const.



