Early exam, 10.9.2025

Mathematics for Programmers, IDOOEK08-3002

Matematiikan perusteet. Basic mathematics.

)/ ()

(b) Avaa sulut ja sievenné. Open the parentheses and simplify.

1. (a) Sievenné. Simplify.

(32 —2)* — 6(2rv — 2) + 5.

2. (a) Ratkaise x. Solve z: 222 — 8z + 6 = 0.
(b) Ratkaise = ja y. Solve x and y.

6r+7y =4
r+2y =2

3. (a) Ratkaise x. Solve z: 5% = 372,
(b) Ratkaise x. Solve z: 21In(3z) — In(z) = In(z + 2).

Derivointi ja integrointi. Calculus.
4. Laske f'(z). Find f'(z).
(a) f(z) =42° — V2 + 35
(b) f(z) = 2sin(3x) — 76005(9”)
(c) f(z) =2”In(z)

5. Etsi z > 0, joka on maksimi funktiolle f(z) = 23,
Find z > 0 which is the maximum of f(z) = z% ™37,

6. Laske. Calculate.

(a) [4zdx
(b) [ cos(2z)dx

(c) f2 (e +1)dx



Derivoinnin ja integroinnin kaavat. Calculus formulas.

y—yp=klz—a), y=ke+b, k=" f(z))

To — X1
b
[ rtards =

F(z) = F(b) — F(a), F'(z)=f(z)

Derivointi, Differentiation Integrointi, Integration
Dx" = na ! [ x"dx n":ll +C
De®* = ¢* [e*de =e"+C
D = b®In(b) Jbrde =2
Din(z) =1
Dhnlz] =1 [idz =hlz[+C
1
Dloga(l‘) ~ zln(a)
Dloga |‘T| = xlnl(a)
Dsin(x) = cos(z) [ cos(x)dz = sin(x) + C
D cos(z) = —sin(x) fsin(x)dx = —cos(z) +
Dtan(x) =1+ tan?(z) [ 1+tan?(z)dz = tan(z) +C
Dzln(z) —z = In(z) f In(z)der =xzn(x) —x+C
Darcsin(r) = = [ 7/ =awcsin(z) +C
Darccos(r) = —7— [ == =arccos(z) +C
Darctan(z) = 17 [ = = arctan(z) +C
Dsinh(z) = cosh(z)
D cosh(x) = sinh(z)
1
Dtanh(r) = —5 5
Derivointi, Differentiation Integrointi, Integration
Df(g(x)) = f'(9(z))d (v) I fg( r)dr = f(g(z)) +C
Special cases
Dn(f(z)) =% J & dr =Wn(f(@)+C
Dfg =fg+1fg [ flgde = fg— [ fgdx
D(f/g) = (9f" — f9)/g*




Matematiikan kaavoja. Basic formulas

Murtoluvut, Fractions

a+c_ad+bc_ad+bc a ¢ _ac a /c
b d bd bd bd ' b d bd b/ d
Potenssit, Powers
b.c__ _btc a_b_ b—c bye __ _be c__ b
a’a®=a’"", =a"°% (a”)°=a" (ab)=a’a
aC

Juuret, Roots ) ) )
("o =a"v =a'' =a, jos a>0, a=a?,

Ensimmaisen asteen yhtalo, First degree equation

b
ar =0 & x=-—
a
Toisen asteen yhtéalo, Quadratic equation
—b+ Vb2 —4
ar? +br+c=0 & x= ac
2a
Yhtélopari, System of linear equations
ar+by =U acx + bey =cU
= =
ce+dy =V —acr + —ady = —aV
by =U U— U—
ax =+ oy =y = @ =cr+d ax:V:>...
cr+dy =V b b
ar+by =U N x = —iﬁ:g‘c/
cx+dy =V y = “a‘;:gf
Funktio f(r) ja kidnteisfunktio g(z) = f~!(z).
Function f(z) and inverse function g(z) = f~!(z)
flg(x)) ==, g(f(x) ==
Potenssi, Power Logaritmi, Logarithm
a'=a log, (a) —
=1 log, (1) =
1
ad=c & a=ch log,(c) = 10g @
a’a® = a”* log, (be) = log,(b) + log,(c)
@ = gb=e log, 2 = log, (b) — log,(c)
(a®)¢ = ab* log,(b) = 112?
loga(bc) - ClOga( )




logio() ~ =, = <w <5,
loge(:c)%2§;1, %§x§3,
log, () ~ Si—_i__i, % <z <2,
logy,(2) =1 log,(e) = 1.4427 log,(10) ~ 3.3219
log,(2) A 0.6931 log,(e) =1 log,(10) A 2.3026

Potenssi, Power

Logaritmi, Logarithm

In(ab) = In(a) + In(b), ln(%) = In(a) — In(b), In(a’) = bIn(a)

(x)
g, (£) = oz (o) ~ g, 1)
@)

In(z) =log,(x), em2,72

A =a®+ 1

i (l&) = -, cos(a) =—, tan(a)=—,

o
o
IS

arcsin —, = arccos—, = arctan —,
c c c

180°

™

Trigonometria, Trigonometry

a = imag(In(a + bi)) -



