
Ðñþôï ¸ôïò Ðïëéôéêþí Ìç÷áíéêþí

ÅñãáóôÞñéï 6

¢óêçóç 1.
Íá ãßíåé ç ãñáöéêÞ ðáñÜóôáóç ôçò óõíÜñôçóçò f (x) = sec x óôï äéÜóôçìá
[−2π, 2π ].

¢óêçóç 2.
Íá ãßíåé ç ãñáöéêÞ ðáñÜóôáóç ôùí óõíáñôÞóåùí f (x) = |1 − |x|| óôï äéÜ-

óôçìá [−3, 3] êáé g(x) = 1√
2π

e− 1
2 x2

óôï ßäéï äéÜóôçìá, áëëÜ óå îå÷ùñéóôÜ

ó÷Þìáôá. ÌåôÜ íá ðáñïõóéáóôïýí óôï ßäéï ó÷Þìá.

¢óêçóç 3.
Íá ãßíåé ç ãñáöéêÞ ðáñÜóôáóç ôùí óõíáñôÞóåùí f (x) = sin x êáé g(x) = x2,
óôï äéÜóôçìá [0, π ] óôï ßäéï ó÷Þìá.

¢óêçóç 4.
Íá ãßíåé ç ãñáöéêÞ ðáñÜóôáóç ôçò óõíÜñôçóçò f (x) = tanh x óôï äéÜóôçìá
[−π, π ] ìå êüêêéíï ÷ñþìá.

¢óêçóç 5.

Ïñßóáôå ôç óõíÜñôçóç f (x) = e−x2
cos x5. Íá ãßíåé ç ãñáöéêÞ ôçò ðáñÜ-

óôáóç óôï äéÜóôçìá [0, 2π/3] êáé íá õðÜñ÷ïõí ôá óýìâïëá x êáé y óôïõò
áíôßóôïé÷ïõò Üîïíåò.

¢óêçóç 6.
Ïñßóáôå ôç óõíÜñôçóç f (x) = sin x . Íá ãßíåé ç ãñáöéêÞ ôçò ðáñÜóôáóç óôï
äéÜóôçìá [0, 2π ] êáé íá õðÜñ÷ïõí êÜèåôåò ãñáììÝò ôïðïèåôçìÝíåò óôá óçìåßá
ðïõ åßíáé ðïëëáðëÜóéá ôïõ π/2.

¢óêçóç 7.
¸óôù ç óõíÜñôçóç f (x) = cos x . Âñåßôå ôïõò 8 ðñþôïõò üñïõò ôïõ áíáðôýã-
ìáôïò Maclaurin ôçò f (x). Ó÷åäéÜóôå ôç óõíÜñôçóç êáé ôï åí ëüãù áíÜðôõãìá,
óå Ýíá ó÷Þìá óôï äéÜóôçìá [−2π, 2π ], öñïíôßæïíôáò ïé äýï êáìðýëåò íá Ý÷ïõí
äéáöïñåôéêü ÷ñþìá êáé ç êáìðýëç ôïõ áíáðôýãìáôïò íá åßíáé äéáêåêïììÝíç.
ÂÜëôå ôßôëï óôç ãñáöéêÞ ðáñÜóôáóç.

¢óêçóç 8.

¸óôù ïé óõíáñôÞóåéò f (x) = sin x, g(x) = sin 2x êáé h(x) = sin
x

2
. Íá ãßíåé
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ç ãñáöéêÞ ðáñÜóôáóç êáé ôùí ôñéþí ìáæß óôï äéÜóôçìá [0, 4π ], ðáñïõóéÜæï-
íôáò ôçí êÜèå ìßá ìå äéáöïñåôéêü ôñüðï (ð.÷. ôç ìßá äéáêåêïììÝíç, ôçí Üëëç
ðá÷ýôåñç ê.ë.ð.).

¢óêçóç 9.
¸óôù ïé ðáñáìåôñéêÝò åîéóþóåéò x(t) = cos t −cos 100t sin t , y(t) = 2 sin t −
sin 100t óôï äéÜóôçìá [0, 2π ]. Ãéá íá ðáñïõóéáóôïýí ïé êáìðýëåò ëåßåò, âÜëôå
óôï ôÝëïò ôçò åíôïëÞò Plot ðïõ èá ÷ñçóéìïðïéÞóåôå, ôçí ðáñÜìåôñï PlotPoints
→ 50.

¢óêçóç 10.
¸óôù ïé ðáñáìåôñéêÝò åîéóþóåéò ôçò "ðåôáëïýäáò", x(t) = r(t) cos t êáé y(t) =
r(t) sin t üôáí r(t) = ecos t − 2 cos 4t + sin2 t

12 . Íá ãßíåé, ìå êüêêéíï ÷ñþìá,
ç ãñáöéêÞ ðáñÜóôáóç ôùí ðáñáìåôñéêþí åîéóþóåùí x(t) êáé y(t), óôï äéÜ-
óôçìá x ∈ [−4, 5], y ∈ [−4.5, 4.5], üôáí t ∈ [0, 24π ]. Ãéá íá ðáñïõóéáóôïýí
ïé êáìðýëåò ëåßåò, âÜëôå óôï ôÝëïò ôçò åíôïëÞò ðïõ èá ÷ñçóéìïðïéÞóåôå, ôçí
ðáñÜìåôñï PlotPoints → 200.

¢óêçóç 11.
Æùãñáößóôå ôçí êïã÷ïåéäÞ êáìðýëç ôïõ Íéêïìßäç x2y2 = (y + 1)2(4 − y2)

ãéá −8 ≤ x ≤ 8.

¢óêçóç 12.
Ó÷åäéÜóôå ôç óõíÜñôçóç f (x) = 1 − x2 áðü ôï −1 Ýùò ôï 1. Ç ðåñéï÷Þ êÜôù
áðü ôçí êáìðýëç ìÝ÷ñé ôïí ïñéæüíôéï Üîïíá íá åßíáé ãñáììïóêéáóìÝíç.

¢óêçóç 13.
Ó÷åäéÜóôå óå Ýíá ó÷Þìá ôéò óõíáñôÞóåéò f (x) = 1 − x2, g(x) = 2 − 2x2 êáé
h(x) = 3 − 3x2 ãéá −1 ≤ x ≤ 1. Ïé ðåñéï÷Ýò áíÜìåóá óôéò êáìðýëåò íá åßíáé
ãñáììïóêéáóìÝíåò.

¢óêçóç 14.

Ó÷åäéÜóôå ôç ãñáöéêÞ ðáñÜóôáóç ôçò óõíÜñôçóçò f (x) = sin x

x
áðü ôï −2π

Ýùò ôï 2π . "Ãåìßóôå" ôçí ðåñéï÷Þ êÜôù áðü ôçí êáìðýëç ìÝ÷ñé ôïí ïñéæüíôéï
Üîïíá, áëëÜ ìüíï óôï äéÜóôçìá [−2, 2].

¢óêçóç 15.
Æùãñáößóôå ôá ôñßá öýëëá ôïõ ôñéáíôÜöõëëïõ r = sin 3θ ìÝóá óôïí ìïíá-
äéáßï êýêëï r = 1.
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¢óêçóç 16.
Ôá Ýîïäá ôïõ Ðáíåðéóôçìßïõ ìáò, óå åêáôïììýñéá Åõñþ, ãéá Ýíá ÷ñüíï áðï-
ôõðþíïíôáé óôïí ðáñáêÜôù ðßíáêá.

Éáí Öåâ Ìáñ Áðñ Ìáé Éïõí Éïõë Áõã Óåð Ïêô Íïå Äåê
12.4 14.7 17.9 15.3 19.8 17.7 12.1 5.4 11.1 14.3 18.2 25.3

ÊáôáóêåõÜóôå ôï ñáâäüãñáììá êáé ôï êõêëéêü äéÜãñáììá ãéá ôá áíùôÝñù
äåäïìÝíá. Íá õðÜñ÷ïõí ôá áñ÷éêÜ ãñÜììáôá ôùí ìçíþí óôï ñáâäüãñáììá
êáé óôï êõêëéêü äéÜãñáììá.

¢óêçóç 17.
Äþóôå ôéò åíôïëÝò ãéá íá ðñïêýøåé ç ãñáöéêÞ ðáñÜóôáóç:

π

2

π 3 π

2

2π

-1

1

2

3

4

x2

sinx

cosx

¢óêçóç 18.
ÐáñïõóéÜóôå ìå êßíçóç óôçí ïèüíç óáò ôçí ðáñáìåôñéêÞ êáìðýëç,

f (x) = cos(ax) sin(x)

a

üôáí x ∈ [−3, 3], y ∈ [−0.5, 0.5] êáé ç ðáñÜìåôñïò a ðáßñíåé ôéò ôéìÝò áðü 1
ìÝ÷ñé 10 ìå âÞìá 1, äßíïíôáò ôçí åíôïëÞ:

Do[Print[P lot[Cos[a ∗ x]Sin[x]/a, {x, −3, 3}, P lotRange → {−0.5, 0.5},
P lotStyle → {RGBColor[1, a/10, 0.4], T hickness[0.01]}]], {a, 1, 10}]
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