
Formula sheet

Mathematics A2, English course, Midterm Test 1

sin2 x + cos2 x = 1
sin(x± y) = sin x cos y ± cos x sin y
cos(x± y) = cos x cos y ∓ sin x sin y
tan(x± y) = tan x±tan y

1∓tan x ˙tany
sin 2x = 2 sin x cos x
cos 2x = cos2 x− sin2 x
tg(2x) = 2tgx

1−tg2x

sin2 x = 1−cos 2x
2

cos2 x = 1+cos 2x
2

sin x + sin y = 2 sin x+y
2

cos x−y
2

sin x− sin y = 2 cos x+y
2

sin x−y
2

cos x + cos y = 2 cos x+y
2

cos x−y
2

cos x− cos y = −2 sin x+y
2

sin x−y
2

sin x cos y = 1
2
(sin(x + y) + sin(x− y))

cos x cos y = 1
2
(cos(x + y) + cos(x− y))

sin x sin y = 1
2
(cos(x− y)− cos(x + y))

chx = ex+e−x

2

shx = ex−e−x

2

ch2x− sh2x = 1
sh2x = 2shxchx
ch2x = ch2x + sh2x
ch2x = ch2x+1

2

sh2x = ch2x−1
2

Rules of Differentiation:

(cf(x))′ = cf ′(x), c ∈ R
(f(x)± g(x))′ = f ′(x)± g′(x)
(f(x)g(x))′ = f ′(x)g(x) + f(x)g′(x)(

f(x)
g(x)

)′
= f ′(x)g(x)−f(x)g′(x)

g2(x)

(f(g(x)))′ = f ′(g(x))g′(x)

Derivatives:

(xn)′ = nxn−1

(ex)′ = ex

(ax)′ = ax ln a
(sin x)′ = cos x
(cos x)′ = − sin x
(tgx)′ = 1

cos2 x

(ctgx)′ = − 1
sin2 x

(shx)′ = chx
(chx)′ = shx
(ln x)′ = 1

x

(loga x)′ = 1
x ln a

(arcsin x)′ = 1√
1−x2

(arccos x)′ = − 1√
1−x2

(arctan x)′ = 1
1+x2

(arcctgx)′ = − 1
1+x2

(arshx)′ = 1√
1+x2

(archx)′ = 1√
x2−1

(artghx)′ = 1
1−x2

(arctghx)′ = 1
1−x2

Rules of Integration:

∫
cf(x)dx = c

∫
f(x)dx, minden c ∈ R esetén∫

(f(x)± g(x))dx =
∫

f(x)dx± ∫
g(x)dx∫

f(x)dx + c ⇒ ∫
f(ax + b)dx = F (ax+b)

a
+ c∫

fα(x)f ′(x)dx = fα+1

α+1
+ c, ha α 6= −1∫ f ′(x)

f(x)
dx = ln |f(x)|+ c∫

f ′(x)g(x)dx = f(x)g(x)− ∫
f(x)g′(x)dx

Indefinite Integrals:

∫
xndx = xn+1

n+1
+ c, n 6= −1∫

1
x
dx = ln |x|+ c∫

axdx = ax

ln a
+ c∫

sin xdx = − cos x + c∫
cos xdx = sin x + c∫
tgxdx = − ln | cos x|+ c∫
ctgxdx = ln | sin x|+ c∫

1
cos2 x

dx = tgx + c∫
1

sin2 x
dx = −ctgx + c∫

1
x2+a2 dx = 1

a
arctgx

a
+ c

∫
1

x2−a2 dx =

{
1
a
artghx

a
+ c, ha

∣∣x
a

∣∣ < 1
1
a
arctghx

a
+ c, ha

∣∣x
a

∣∣ > 1∫
1√

a2−x2 dx = arcsin x
a

+ c∫
1√

a2+x2 dx = arshx
a

+ c∫
1√

x2−a2 dx = archx
a

+ c

1



Taylor series of the function f(x) centered at x =
a: ∞∑

n=0

f (n)(a)

n!
(x− a)n

Famous McLaurin series (a = 0):

ex = 1 + x + x2

2!
+ · · ·+ xn

n!
+ . . . , x ∈ R

sin x = x− x3

3!
+ x5

5!
−+ . . . , x ∈ R

cos x = 1− x2

2!
+ x4

4!
−+ . . . , x ∈ R

ln(1 + x) = x− x2

2
+ x3

3
−+ . . . , if −1 < x < 1

arctan x = x− x3

3
+ x5

5
−+ . . . , if −1 < x < 1

(1+x)m = 1+mx+m(m−1)
2!

x2+m(m−1)(m−2)
3!

x3+. . .

if − 1 < x < 1

Fourier series of the periodic function f(x) with
period 2π:

a0 +
∞∑

k=1

(ak cos kx + bk sin kx),

where

a0 =
1

2π

2π∫

0

f(x)dx, ak =
1

π

2π∫

0

f(x) cos kxdx,

bk =
1

π

2π∫

0

f(x) sin kxdx.

If f(x) is an even function then bk = 0,

a0 =
1

π

π∫

0

f(x)dx, ak =
2

π

π∫

0

f(x) cos kxdx.

If f(x) is an odd function then a0 = ak = 0 and

bk =
2

π

π∫

0

f(x) sin kxdx.

Fourier series of the periodic function f(x) with
period T :

a0 +
∞∑

k=1

(ak cos
2kπx

T
+ bk sin

2kπx

T
),

where

a0 =
1

T

T∫

0

f(x)dx, ak =
2

T

T∫

0

f(x) cos
2kπx

T
dx

bk =
2

T

T∫

0

f(x) sin
2kπx

T
dx.

2


