Mathematics (Business Administration and Economics) Fall 2026

Exercises, session 1 — Solutions

1. Determine the domain of the following functions 10-10 min

(a) f(z) =322 — 4o +7
Polynomial function =

(b) f(z) = In(2? — 42 — 12)

2 —4r—-12=(z—-6)(z+2) >0 = < —2o0rz>6

D; = (—00, —2) U (6,00)
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{x>0 {x>0
= = x>1

(¢) f(z) = In(lnz)

Inz >0 z>1
Df = (1, OO)
x>0 C:: ‘
z>1 1 Q
! ! > T
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(d) f(z) = log(1 - 37)
1-3">0 =3 <1=3"= <0
Df = (—00,0)
2. Solve the following exponential equations and inequalities 10-10 min

(a) 57 - 125 = 25

5°.5%° =52 = 512 =52 = logy(5°+%) =logs(5%) = z+3=2 =



(b) exp(—2z) = €°

e =6 = In(e®)=In(e®) = —22=5 = |z=—

N|OT

(c) 8-16% =47 .2

23 . (24):1) — (22)1’ . 21 = 23 . 241‘ — 2223 . 21 = 24m+3 — 22$+1

= logy(2713) =1log,(2* 1) = dx+3=22+1 =

(d) 5" +3-5% > 2-5% + 10

2:5">10 = 5 >5 = [z > 1]

3. Solve the following logarithmic equations 20-20 min

(a) In(z —3) +In(z + 1) = In(4z — 3)

Domain:
zt—3>0 z>3
r+1>0 = x> —1 = >3
4z -3>0 x> 3
x >3 l | Q
5 : :
x>% i e 1
1 1 1 ;x
—1 3 3
1

In((x —3)(x 4+ 1)) = In(4dx — 3) = exp(ln((x —3)(x +1))) = exp(ln(4z — 3)) =
(x—3)(x+1)=42 -3 = 22 —62=0 = z =0 (not acceptable) or z =6 (acceptable)

(b) logz(2x — 3) =2+ logs(z + 1)

Domain:
20 —-3>0 x> 3 3
= :>$>§
r+1>0

x>§ ‘
> —1 o

|
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310g3(2173) — 32+log3(:p+1)(: 9. 3log3(:r+1))
20 —3=9(x+1) = Tz =-12 = x = —1% (not acceptable)

i



(c) 2(logzx)* + 3loggz —2 =0

Domain of f(x) =logs(x): © >0 = Dy = (0,00).

Set logz x = t:
202 +3t—2=0 = (2t —1)(t+2)=0 = t=35 or t=-2
loggz =1 = 2 = V3 (acceptable) loggz = —2 = x = 3 (acceptable)
r = \/3 or T = %
4. Solve the following equations with absolute values 20-20 min

(a) |22+ 3z| = -2
#2432 > 0, while ~2<0 =

(b) [Tz +3]=2—=

Since |7z 4+ 3| > 0, we have to impose 2 — z > 0, which means we have to look for solution in
the region x < 2. Then, distinguish on the possible sign of 7x + 3, we have

Tx+3>0 x>-3 T > -
= =

T +3<0 r< -3 T < —
= =

Since both the solutions are smaller than or equal to 2, we can accept both.

(acceptable)

[o RN [[96)

(acceptable)
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e+ 2
<2
(c) T+2|7
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Domain of f(z) = ”’;_;_"22: r# -2 = Dy=(-00,-2)U(-2,00).
242 242
il P T2 g e 2 i2< 42
x4+ 2 |z + 2|
Case z +2 > 0:
+2>0 > =2
v N =2 -2=0 = z10=1+3
2 +2<2x+4 22 —2r—2<0

1-3 - 1++3



T > -2
= 1-V3<z<1++V3
{1—J§§x§1+ﬁ

JJ>—2 (:: I I
1-V3<ax<1++3 1 ® )
1 1 1 ;x
—2 1-3 1+3
Case z+2 < 0:
T < —2 T < —2
= T1o9=—14+vV1-6 &R
L?+2g-az—4 {ﬁ+az+6§0 b #
- -
> X
2=1-6<0
22 4+22x+6>0 VreR = No solutions
T < —2 ::3
22422 +6<0 l
L > T
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Final answer:

1-V3<z<1+V3




