Mathematics for Programmers, IDOOEKO08-3002, Exam 16.10.2025

Return this paper. The pdf will appear in Moodle. Name of student:
In this paper, write your final answers and their decimal expansions,

example: Solve mx = In(2). Answer: z = @ ~ 0.2206

1. (a) Solve (; + ;) r = % Answer:
(b) Solve z + 6 — 2(1 + 6x) = 0. Answer:
2. (a) Solve the quadratic equation 3z* — 5z = 0. Answer:

Hint. Method 1: Take x as a common factor. If product of numbers is zero, then necessarily one
of the numbers is zero. Method 2: Use the quadratic formula.

(b) Solve the unknowns x and y from the pair of equations

bz +y =7 Answer:
—4dr -2y =-3
z+2 1
3. (a) Solve x when 37 = - Answer:
(b) Solve z when 21In(5z) — In(z) = In(4x + 7). Answer:

4. A certain website contains a picture of a right triangle. The website is viewed on both a
mobile screen, and on a laptop screen. On the mobile screen, the legs of the triangle are 3 cm and
5 cm. How long is the hypotenuse? Answer:

On the laptop screen, the longer leg of the triangle is 7 cm.
How long is the shorter leg? Answer:

5. Find f'(x), when
(a) f(x) =42+ 2"V/x Answer:
(b) f(z) = sin(x) - e* Answer:

5,—3z

6. Find = > 0 which is the local maximum of f(z) = z°¢ Answer:

7. Calculate
(a) [ 2cos(3z)dx Answer:
(b) fol 3 dr Answer:



Calculus formulas

Yy—h = k<x_$1)>

/ ) -

Differentiation

Differentiation

Df(g(x))
Special cases

Dln(f(x))
Del (@)
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To — X1
(z) = F(b) — F(a), F'(z)=
Integration
nz" ! [ardz =
e” [ etdx
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Integration
= f(g(@))g'(x) | [ f'(9(x))g (z)dx
_ (=) f'(@)
) J Ry
= /@ f'(2) ff’(x)ef(x)d:p
=f'g+1g J f'gdx
=(9f' = 19)/9°

:atln(x)—x+C'

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

Fractions
a ¢ ad be ad+bc a ¢ ac a fc a d ad
b Ta T Thd T bd 0 b d b b/a—z;—a
Powers ) e o
abat = ab*e, _c:ab ¢, () =a¥*, (ab)® = alaS, (E) ==
Roots

First degree equation

Quadratic equation

ar*+br+c=0 < x=

2a
System of linear equations
wr+by =U adz +bdy = Ud Ud— bV
= —bcx —bdy = —bV = e
cx+dy =V (ad — bz = Ud— bV ad — be
and
ar +by =U —acr —bey = —Uc aV —Uc
= acx+ady =aV = Y=
cxtdy =V (ad —be)y =aV —Uc aa—oe
Function f(z) and inverse function g(x) = f~!(z)
flg(x) ==, g(f(x) ==
Powers Logarithms
a'=a log,(a) =
a’=1 log, (1) =
d=c & a=cv log,(c) = i (a
a’a® = a"*¢ log, (bc) = log, (b) + log,(c)
Z—i =at° log, 2 = log,(b) — log,(c)
@r=de | log,() = b
loga( C) - Cloga( )
r—1 1
1 - <zx<
0g14() +11 5 <z <5,
rx—1 1
1 ~ 2 - <zxr<3
0g(¥) ®2-——, F<T<3,
r—1 1
IOgQ(ZE) ~ 3;);'—H 5 S i S 27



log,(2) =1 log,(e) =~ 1.4427 log,(10) = 3.3219

log,.(2) =~ 0.6931 log.(e) =1 log,.(10) = 2.3026
log,((2) ~0.30103 log,o(e) =~ 0.4343 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, ; e
Logarithms
In(ab) = In(a) +1In(b), In(+) =1In(a) —In(b), In(a’)=bln(a)
log,(z) =y & o=z
log,(1) =0, logy(a) =1, logy(a") =z, a"%@ =4
log, (b%) = clog,(b)
log, (zy) = log,(x) +log,(y)
x
o, (£) = o (o) ~ g, )
logy(z)
log,(z) =
= Tos(a
Ib(z) =logy(x), lg(x) =logy(z), In(z)=log.(z), e~ 2,72
3 & =a’+0b
c
b ) b a b
= — = — t — —
sin(«) . cos(a) o an(«) =
a . b
(= arcsin —, = arccos —, = arctan —,
Trigonometry a ¢ ¢ ¢
. N 180°
a = imag(ln(a + b7)) -
T



