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1. (1 mon�dec) BreÐte tic rÐzec x1, x2 thc exÐswshc x2 + x+ 4 = 0

i. ± 1
2 ,±i

√
15

ii. ±
√
−15

iii. ± 1
2

iv. ± 1
2 ,±
√

15

v. −2±i
√
15

2

vi. −2±i
√
15

2i

vii. −1±i
√
15

2

viii. −1±
√
15

2

ix. −2±i
√
15

4

x. tÐpota apì ta parap�nw

2. (1 mon�dec) Upojèste ìti A = {a, b, c} kai B = {u, v}. UpologÐste to B ×A

i. B ×A = {(a, u), (a, v), (b, u), (b, v), (c, u), (c, v)}
ii. B ×A = {(a, u), (a, v), (b, u), (b, v), (c, u)}

iii. B ×A = {(u, b), (u, a), (u, c), (v, b), (v, a), (v, c)}
iv. B ×A = {(u, a), (u, b), (u, u), (v, a), (v, b), (v, c)}
v. B ×A = {(u, a), (u, b), (u, c), (v, a), (v, b), (v, c), (a, a), (b, b), (c, c)}
vi. B ×A = {(u, a), (u, b), (u, c), (v, a), (v, b), (v, c), (u, u), (v, v)}
vii. B ×A = {(u, a), (u, b), (u, c), (v, a), (v, v), (v, c)}

viii. B ×A = {(u, a), (u, b), (v, a), (v, b), (v, c)}
ix. B ×A = {(u, a), (u, b), (u, c), (v, a), (v, b), (v, c)}
x. B ×A = {(u, a), (u, b), (u, c), (v, a), (v, b), (v, c), (a, a), (b, b), (c, c), (u, u), (v, v)}
xi. tÐpota apì ta parap�nw

3. (1 mon�dec) 'Estw ìti A = {0, 1, 2, 6} kai B = {0, 2, 7}. UpologÐste thn summetrik  diafor� A M B

i. A M B = {1, 1}
ii. A M B = {1, 6, 7}
iii. A M B = {0, 1, 2, 6, 7}
iv. A M B = {6, 7}
v. A M B = {2, 6, 7}
vi. A M B = {0, 6, 7}

vii. A M B = {0, 2}
viii. A M B = {0, 1, 2, 6, 7,∅}
ix. tÐpota apì ta parap�nw
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4. (1 mon�dec) H elastikìthta z thshc upologÐsthke εD = −0.25. Opìte:

i. MÐa aÔxhsh sthn tim  tou agajoÔ kat� 1% ja mei¸sei thn zhtoÔmenh posìthta kat� 1.25%

ii. MÐa aÔxhsh sthn tim  tou agajoÔ kat� 1% ja mei¸sei thn zhtoÔmenh posìthta kat� 2.5%

iii. MÐa aÔxhsh sthn tim  tou agajoÔ kat� 1% ja mei¸sei thn zhtoÔmenh posìthta kat� 25%

iv. MÐa aÔxhsh sthn tim  tou agajoÔ kat� 5% ja aux sei thn zhtoÔmenh posìthta kat� 1.25%

v. MÐa aÔxhsh sthn tim  tou agajoÔ kat� 5% ja mei¸sei thn zhtoÔmenh po-
sìthta kat� 1.25%

vi. MÐa aÔxhsh sthn zhtoÔmenh posìthta kat� 1 mon�da ja mei¸sei thn tim  tou agajoÔ kat� 125%

vii. MÐa meÐwsh sthn tim  tou agajoÔ kat� 10% ja aux sei thn zhtoÔmenh posìthta kat� 0.25%

viii. MÐa aÔxhsh sthn tim  tou agajoÔ kat� 1 mon�da ja mei¸sei thn zhtoÔmenh posìthta kat� 1.25
mon�dec

ix. tÐpota apì ta parap�nw

5. (1 mon�dec) UpologÐste thn elastikìthta z thshc εD ìtan QD = AP−β me A, β > 0 kai P = 10

i. −β ii. −1 iii. −10 iv. −10β v. 1 vi. 0 vii. e−β viii. −Aβ ix. −βAP−β x. e
xi. −βAP−(β−1) xii. tÐpota apì ta parap�nw

6. (1 mon�dec) UpologÐste to ìrio lim
x→0

(
1
x −

1
ex−1

)
.

i. lim
x→0

(
1
x −

1
ex−1

)
= ... = +∞

ii. lim
x→0

(
1
x −

1
ex−1

)
= ... = 0

iii. lim
x→0

(
1
x −

1
ex−1

)
= ... = 1

iv. lim
x→0

(
1
x −

1
ex−1

)
= ... = −∞

v. lim
x→0

(
1
x −

1
ex−1

)
= ... = −1

vi. lim
x→0

(
1
x −

1
ex−1

)
= ... = 1

2

vii. lim
x→0

(
1
x −

1
ex−1

)
= ... = e

viii. lim
x→0

(
1
x −

1
ex−1

)
= ... = − 1

2

ix. lim
x→0

(
1
x −

1
ex−1

)
= ... = −e

x. tÐpota apì ta parap�nw
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7. (1 mon�dec) UpologÐste thn prosèggish Taylor tètarthc t�xhc thc sun�rthshc f (x) = 1
1−x sto shmeÐo

x0 = 0

i. f (x) ≈ 1 + x+ x2 + x3 + x4 + x5

ii. f (x) ≈ 1 + x
2 + x2

4 + x3

6 + x4

8 + x5

10

iii. f (x) ≈ 1− x+ x2 − x3 + x4

iv. f (x) ≈ 1− x+ x2 − x3 + x4 − x5

v. f (x) ≈ 1− x− x2 − x3 − x4

vi. f (x) ≈ 1− x− x2 − x3 − x4 − x5

vii. f (x) ≈ 1− x
2 + x2

4 −
x3

6 + x4

8 −
x5

10

viii. f (x) ≈ 1 + x+ x2 + x3 + x4

ix. f (x) ≈ 1− x
2 −

x2

4 −
x3

6 −
x4

8 −
x5

10

x. tÐpota apì ta parap�nw

8. (1 mon�dec) 'Estw ìti h sun�rthsh z thshc gia mÐa metapoihtik  epiqeÐrhsh ektim jhke ìti eÐnai grammik 
thc morf c P = 1000 − Q

80 . BreÐte to epÐpedo paragwg c (kai akoloÔjwc thn tim ) pou megistopoieÐ ta
èsoda TR(Q).

i. S.P.T: TR′ (Q) = 0 ⇒ ...Q∗ = 40, 000 kai S.D.T: TR′′ (Q∗) = 1
80 > 0 �ra ta èsoda elaqisto-

poioÔntai en¸ P = 500

ii. S.P.T: TR′ (Q) = 0 ⇒ ...Q∗ = 4, 000 kai S.D.T: TR′′ (Q∗) = 1
80 > 0 �ra ta èsoda megisto-

poioÔntai en¸ P = 500

iii. S.P.T: TR′ (Q) = 0⇒ ...Q∗ = 40, 000 kai S.D.T: TR′′ (Q∗) = − 1
40 < 0 �ra ta èsoda

megistopoioÔntai en¸ P = 500

iv. S.P.T: TR′ (Q) = 0 ⇒ ...Q∗ = 40000 kai S.D.T: TR′′ (Q∗) = 1
40 > 0 �ra ta èsoda megisto-

poioÔntai en¸ P = 800

v. S.P.T: TR′ (Q) = 0 ⇒ ...Q∗ = 4, 000 kai S.D.T: TR′′ (Q∗) = 1
40 > 0 �ra ta èsoda elaqisto-

poioÔntai en¸ P = 800

vi. S.P.T: TR′ (Q) = 0 ⇒ ...Q∗ = 40, 000 kai S.D.T: TR′′ (Q∗) = − 1
40 < 0 �ra ta èsoda elaqi-

stopoioÔntai en¸ P = 500

vii. S.P.T: TR′ (Q) = 0⇒ ...Q∗ = 4, 000 kai S.D.T: TR′′ (Q∗) = − 1
40 < 0 �ra ta èsoda elaqisto-

poioÔntai en¸ P = 800

viii. S.P.T: TR′ (Q) = 0 ⇒ ...Q∗ = 40, 000 kai S.D.T: TR′′ (Q∗) = 1
40 > 0 �ra ta èsoda megisto-

poioÔntai en¸ P = 500

ix. S.P.T: TR′ (Q) = 0 ⇒ ...Q∗ = 40, 000 kai S.D.T:T TR′′ (Q∗) = − 1
80 < 0 �ra ta èsoda

elaqistopoioÔntai en¸ P = 500

x. S.P.T: TR′ (Q) = 0⇒ ...Q∗ = 40, 000 kai S.D.T: TR′′ (Q∗) = − 1
80 < 0 �ra ta èsoda megisto-

poioÔntai en¸ P = 500

xi. S.P.T: TR′ (Q) = 0⇒ ...Q∗ = 40, 000 kai S.D.T: TR′′ (Q∗) = − 1
40 < 0 �ra ta èsoda megisto-

poioÔntai en¸ P = 800

xii. S.P.T: TR′ (Q) = 0 ⇒ ...Q∗ = 40, 000 kai S.D.T: TR′′ (Q∗) = 1
40 > 0 �ra ta èsoda elaqisto-

poioÔntai en¸ P = 500
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9. (1 mon�dec) MÐa epiqeÐrhsh antimetwpÐzei sun�rthsh paragwg c Q = A · Lα, A > 0, α ∈ (0, 1), tim 
p¸lhshc tou proðìntoc pou par�gei Ðsh me p en¸ to kìstoc ergasÐac eÐnai stajerì kai èstw ìti sumbo-
lÐzetai me w. BreÐte th z thsh ergasÐac kai upologÐste thn elastikìthta thc z thshc ergasÐac wc proc
to pragmatikì wromÐsjio (w/p)

i. Apì th S.P.T: L∗ =
(
w
p

) 1
1−α (

1
αA

) 1
1−α en¸ α ∈ (0, 1) bebai¸nei ìti h epilog  L∗ megistopoieÐ

th sun�rthsh kèrdouc. H zhtoÔmenh elastikìthta eÐnai Ðsh me εL∗,wp
= 1

1−α > 0

ii. Apì th S.P.T: L∗ =
(
w
p

)1−a
(αA)

1
1−α en¸ α ∈ (0, 1) bebai¸nei ìti h epilog  L∗ megistopoieÐ

th sun�rthsh kèrdouc. H zhtoÔmenh elastikìthta eÐnai Ðsh me εL∗,wp
= 1− a > 0

iii. Apì th S.P.T: L∗ =
(
w
p

)a−1
(αA)

1
1−α en¸ α ∈ (0, 1) bebai¸nei ìti h epilog  L∗ megistopoieÐ

th sun�rthsh kèrdouc. H zhtoÔmenh elastikìthta eÐnai Ðsh me εL∗,wp
= (a− 1)L∗ < 0

iv. Apì th S.P.T: L∗ =
(
w
p

)− 1
1−α

(αA)
1

1−α en¸ α ∈ (0, 1) bebai¸nei ìti h epilog  L∗

megistopoieÐ th sun�rthsh kèrdouc. H zhtoÔmenh elastikìthta eÐnai Ðsh me
εL∗,wp

= − 1
1−α < 0

v. Apì th S.P.T: L∗ =
(
w
p

)A
(αA)

1
1−α en¸ α ∈ (0, 1) bebai¸nei ìti h epilog  L∗ megistopoieÐ th

sun�rthsh kèrdouc. H zhtoÔmenh elastikìthta eÐnai Ðsh me εL∗,wp
= − 1

1−αA < 0

vi. Apì th S.P.T: L∗ =
(
w
p

)p
(αA)

p
1−α en¸ α ∈ (0, 1) bebai¸nei ìti h epilog  L∗ megistopoieÐ th

sun�rthsh kèrdouc. H zhtoÔmenh elastikìthta eÐnai Ðsh me εL∗,wp
= − 1

1−αp < 0

vii. Apì th S.P.T: L∗ =
(
w
p

)−w
(αA)

w en¸ α ∈ (0, 1) bebai¸nei ìti h epilog  L∗ megistopoieÐ th

sun�rthsh kèrdouc. H zhtoÔmenh elastikìthta eÐnai Ðsh me εL∗,wp
= − 1

1−αw < 0

viii. tÐpota apì ta parap�nw

10. (1 mon�dec) UpologÐste to pleìnasma tou katanalwt  kai tou paragwgoÔ gia k�poia tim  P0 se mÐa a-
gor� ìpou P ∈ [1, 2]. Sac dÐnontai oi sunart seic Q = lnP kai Q = e−P .

i. Π.K (P0) = −e−P0 + e−2 , Π.Π (P0) = P0 lnP0 + P0 + 1

ii. Π.K (P0) = P0 lnP0 + P0 + 1 , Π.Π (P0) = −e−P0 + e−2

iii. Π.K (P0) = −e−P0 − e−2 , Π.Π (P0) = −P0 lnP0 − P0 + 1

iv. Π.K (P0) = −P0 lnP0 − P0 + 1 , Π.Π (P0) = −e−P0 − e−2

v. Π.K (P0) = e−2 , Π.Π (P0) = P0

vi. Π.K (P0) = P0 , Π.Π (P0) = e−2

vii. Π.K (P0) = e−P0 − e−2 , Π.Π (P0) = P0 lnP0 − P0 + 1

viii. Π.K (P0) = P0 lnP0 − P0 + 1 , Π.Π (P0) = e−P0 − e−2

ix. tÐpota apì ta parap�nw
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