Exam in Exam room, created 18.10.2024

Mathematics for Programmers, IDOOEKO08-3001

Basic math

1. (a) Simplify the expression
3 n 2 5 1
2 5 6
to the form g, where p and ¢ are integers.
(b) Simplify by opening the parentheses
(42 — 3)* — 3(5 — 2x).
2. (a) Solve the quadratic equation
2? —Tr 410 = 0.
(b) Solve the unknowns x and y from the pair of equations

br+2y =6
20—y  =3.

3. (a) Solve z when 27 = 3%+2,

(b) Solve = when 21In(5z%) — 51In(x) = In(7z + 3).

Calculus
4. Find f'(x), when
(a) f(z)= 32" =5z +
(b) f(z) = 3sin(2z) — 3e*’
(c) f(z) = cos(x)In(z)
5. Find 2 > 0 which is the maximum of f(z) = 2%~ ™ .
6. Calculate
(a) [ 3z + xdx
(b) [ cos(3z)dx
(¢) [} e+ ldw



Calculus formulas

y—p=k(z—m), y=kr+b k=2"2
To — X1
b
[t = | Fa) = FO) - Fla), Fla) =
Differentiation Integration
Dz =na™ ! [arde =
De* =e* [ etdx
Db = b"1n(b) [ b dx
Dln(z) =1
Dhnlz| =1 [ ida
_ 1
Dlog,(z) = zIn(a)
1
Dloga ’Z’| z1n(a)
Dsin(x) = cos(x) [ cos(x)dx
Dcos(x) = —sin(z) [ sin(z)dx
Dtan(x) =1+ tan?(z) [ 1+ tan?(x)dx
Dzln(z) —x =lIn(x) [ In(z)dz
_ 1 1
Darcsin(z) = == [ 7=
D arccos(z) = — 11712 = ll,xz
Darctan(r) = 52 | 5
Dsinh(x) = cosh(x
D cosh(z) = sinh(z)
Dtanh(z) = coshlz(x)
Differentiation Integration
Df(g(z)) = f'(9(x)g'(z) | [ f'(9(x))g (x)dz
Special cases
Din(f(x)) =5 J i de
Delf@ = ef(:v)f/(z) ff/(ﬁ)ef(:v)dx
Dfg = f'g+ fg' [ f'gdx
D(f/g) = (af = f9')/d*

=— cos(a;)
= tan(z) + C
=zln(z) —z+C

= arcsin(z) + C
= arccos(z) + C
= arctan(z) + C

—n(f(2) + C
I C e

=fg— [ fgdx



Basic formulas

Fractions
a ¢ ad be ad+bc a ¢ ac a fc a d ad
b Td " T d T wd 0 b d bd’g/ﬁ b e e
Powers b e o
b.c__ _btc _ _b—c bye __ _be c_ b.c _
@at=a"", —=a"" (@’)¢=a", (ab)’=a’a", (E) =%
Roots

First degree equation

Quadratic equation

—b+Vb? — 4dac

ar? +br+c=0 & x=

2a
System of linear equations
wr+by —=U adv +bdy = Ud Ud— bV
= —bcx —bdy = -0V = T
cztdy =V (ad—bc)x = Ud—1bV e
and
ar +by =U —acr —bey = —Uc aV —Uc
= acx+ady =aV = Y=
cztdy =V (ad —bc)y =aV —Uc ad—oc
Function f(z) and inverse function g(z) = f~!(z)
flg(x) ==, g(f(x) ==
Powers Logarithms
al=a log,(a) =
a®=1 log, (1) =
d=c & a=cv log,(c) = i (a
aba® = a’*¢ log, (bc) = log,(b) + log,(c)
Z—i =ab° log, l—c’ log,(b) — log,(c)
(@r=a | log,(h) = L&
log, (b%) = clog,(b)
r—1 1
loglo('r) T+ 17 5 S T S 5a
r—1 1
1 /2 - <x<3
Oge(x) T + 17 3 — x —_ 9
r—1 1
1 ~ —<zr<2
0gy(x) 3x+1’ 5 ST=2



log,(2) =1 log,(e) =~ 1.4427 log,(10) = 3.3219
log,(2) =~ 0.6931 log.(e) =1 log,(10) =~ 2.3026
log,o(2) ~0.30103  log,ole) ~ 04343  log,o(10) =1

Powers ) ,
b c__ btc CL_: b—c bye _ be bc_bc (g)c:a_
@at=a"", —=a"" (a”)=a”, (ab)®=a’af, 2 e
Logarithms
In(ab) = In(a) + In(b), ln(%) = In(a) — In(b), In(a’) = bln(a)
log,(z) =y & o=z
log,(1) =0, log,(a) =1, log,(a*) =z, a'°&® =g
log, (b%) = clog, (b)
log, (zy) = log, () + log,(y)
x
log, (;) = log, () —log,(y)
log, ()
log,(x) =
(@) log,(a)
Ib(z) = logy(z), lg(x) = logyo(x), In(x) = log,(z), ¢ ~2,72
3 ¢ =a® + b
c
b ) b a b
_ — — — t — —
sin(a) " cos(av) o an(o) —
o : b
a = arcsin —, = arccos—, = arctan —,
Trigonometry a ¢ ¢ ¢
. N 180°
a = imag(In(a + bi)) -
T



