
Mathematics for Programmers, ID00EK08-3002, 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 πx = ln(2). Answer: x = ln(2)
π

≈ 0.2206

1. (a) Solve
(
3

2
+

2

3

)
x =

1

7
. Answer:

(b) Solve x+ 6− 2(1 + 6x) = 0. Answer:

2. (a) Solve the quadratic equation 3x2 − 5x = 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{
6x+ y = 7

−4x− 2y = −3
Answer:

3. (a) Solve x when 3x+2 =
1

5x
. Answer:

(b) Solve x when 2 ln(5x)− ln(x) = ln(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) = 4x3 + x7

√
x Answer:

(b) f(x) = sin(x) · e2x Answer:

6. Find x > 0 which is the local maximum of f(x) = x5e−3x. Answer:

7. Calculate
(a)

∫
2 cos(3x)dx Answer:

(b)
∫ 1

0
x3 dx Answer:



Calculus formulas

y − y1 = k(x− x1), y = kx+ b, k =
y2 − y1
x2 − x1

= f ′(x1)

∫ b

a

f(x)dx =

∣∣∣∣b
a

F (x) = F (b)− F (a), F ′(x) = f(x)

Differentiation Integration

Dxn = nxn−1
∫
xndx = xn+1

n+1
+ C

Dex = ex
∫
exdx = ex + C

Dbx = bx ln(b)
∫
bxdx = bx

ln(b)

D ln(x) = 1
x

D ln |x| = 1
x

∫
1
x
dx = ln |x|+ C

D loga(x) = 1
x ln(a)

D loga |x| = 1
x ln(a)

D sin(x) = cos(x)
∫
cos(x)dx = sin(x) + C

D cos(x) = − sin(x)
∫
sin(x)dx = − cos(x) + C

D tan(x) = 1 + tan2(x)
∫
1 + tan2(x)dx = tan(x) + C

Dx ln(x)− x = ln(x)
∫
ln(x)dx = x ln(x)− x+ C

D arcsin(x) = 1√
1−x2

∫
1√

1−x2 = arcsin(x) + C

D arccos(x) = 1
−
√
1−x2

∫
1

−
√
1−x2 = arccos(x) + C

D arctan(x) = 1
1+x2

∫
1

1+x2 = arctan(x) + C

D sinh(x) = cosh(x)
D cosh(x) = sinh(x)
D tanh(x) = 1

cosh2(x)

Differentiation Integration

Df(g(x)) = f ′(g(x))g′(x)
∫
f ′(g(x))g′(x)dx = f(g(x)) + C

Special cases
D ln(f(x)) = f ′(x)

f(x)

∫ f ′(x)
f(x)

dx = ln(f(x)) + C

Def(x) = ef(x)f ′(x)
∫
f ′(x)ef(x)dx = ef(x) + C

Dfg = f ′g + fg′
∫
f ′gdx = fg −

∫
fg′dx

D(f/g) = (gf ′ − fg′)/g2
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Basic formulas
Fractions

a

b
+

c

d
=

ad

bd
+

bc

bd
=

ad+ bc

bd
,

a

b
· c
d
=

ac

bd
,

a

b

/
c

d
=

a

b
· d
c
=

ad

bc

Powers

abac = ab+c,
ab

ac
= ab−c, (ab)c = abc, (ab)c = abac,

(a
b

)c

=
ab

bc

Roots
(ab)

1
b = ab·

1
b = a1 = a, if a > 0,

√
a = a

1
2 , 3

√
a = a

1
3

First degree equation

ax = b ⇔ x =
b

a

Quadratic equation

ax2 + bx+ c = 0 ⇔ x =
−b±

√
b2 − 4ac

2a

System of linear equations{
ax+ by = U

cx+ dy = V
⇒

adx+ bdy = Ud
−bcx− bdy = −bV
(ad− bc)x = Ud− bV

⇒ x =
Ud− bV

ad− bc

and {
ax+ by = U

cx+ dy = V
⇒

−acx− bcy = −Uc
acx+ ady = aV
(ad− bc)y = aV − Uc

⇒ y =
aV − Uc

ad− bc

Function f(x) and inverse function g(x) = f−1(x)

f(g(x)) = x, g(f(x)) = x

Powers Logarithms

a1 = a loga(a) = 1

a0 = 1 loga(1) = 0

ab = c ⇔ a = c
1
b loga(c) =

1
logc(a)

abac = ab+c loga(bc) = loga(b) + loga(c)

ab

ac
= ab−c loga

b
c
= loga(b)− loga(c)

(ab)c = abc loga(b) =
logc(b)
logc(a)

loga(b
c) = c loga(b)

log10(x) ≈
x− 1

x+ 1
,

1

5
≤ x ≤ 5,

loge(x) ≈ 2
x− 1

x+ 1
,

1

3
≤ x ≤ 3,

log2(x) ≈ 3
x− 1

x+ 1
,

1

2
≤ x ≤ 2,
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log2(2) = 1 log2(e) ≈ 1.4427 log2(10) ≈ 3.3219
loge(2) ≈ 0.6931 loge(e) = 1 loge(10) ≈ 2.3026
log10(2) ≈ 0.30103 log10(e) ≈ 0.4343 log10(10) = 1

Powers

abac = ab+c,
ab

ac
= ab−c, (ab)c = abc, (ab)c = abac,

(a
b

)c

=
ab

bc

Logarithms
ln(ab) = ln(a) + ln(b), ln(

a

b
) = ln(a)− ln(b), ln(ab) = b ln(a)

loga(x) = y ⇔ ay = x

loga(1) = 0, loga(a) = 1, loga(a
x) = x, aloga(x) = x

loga(b
c) = c loga(b)

loga(xy) = loga(x) + loga(y)

loga

(
x

y

)
= loga(x)− loga(y)

loga(x) =
logb(x)

logb(a)

lb(x) = log2(x), lg(x) = log10(x), ln(x) = loge(x), e ≈ 2, 72

Trigonometry a

b
c β

α

c2 = a2 + b2

sin(α) =
b

c
, cos(α) =

a

c
, tan(α) =

b

a
,

α = arcsin
b

c
, = arccos

b

c
, = arctan

b

c
,

α = imag(ln(a+ bi)) · 180
◦

π
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