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1. DÐnetai h kampÔlh r(t) = (2cost, 2sint,
√

5t). Na brejeÐ to monadiaÐo efaptìmeno di�nusma kai to m koc
tìxou gia 0 ≤ t ≤ π.
Ap�nthsh : r′(t) = (−2sint, 2cost,

√
5) ⇒ T = 1

3 (−2sint, 2cost,
√

5)
s = 3π

2. DÐnetai h kampÔlh r(t) = ( 2k2

3 t, kt2, t3). Na deÐxete oti ìla ta efaptìmena dianÔsmata thc sqhmatÐzoun
stajer  gwnÐa me to di�nusma −→u = (1, 0, 1), thn opoÐa kai na upologÐsete.
Ap�nthsh : r′(t) = ( 2k2

3 , 2kt, 3t2), cosφ = r′(t)·u
|r′(t)|·|u| = 1√

2

3. DÐnetai h kampÔlh r(t) = ( 2√
1−t2

, 0,
√

3
1+t2 ). Na brejeÐ to olokl rwma

∫ 1

0
r(t)dt.

Ap�nthsh :
∫ 1

0
( 2√

1−t2
)~i + (

√
3

1+t2 )~kdt = (π, 0, π
√

3
4 )

4. DÐnetai h kampÔlh r(t) = (t, t2, t3). Na brejeÐ h exÐswsh thc efaptomènhc thc kai to k�jeto epÐpedo sto
shmeÐo t = 1
Ap�nthsh : r′(t) = (1, 2t, 3t2), r′(1) = (1, 2, 3), r(1) = (1, 1, 1), epomènwc x−1

1 = y−1
2 = z−1

3
k�jeto epÐpedo : (x− 1)1 + (y − 1)2 + (z − 1)3 = 0

5. Na brejeÐ h par�metroc m kouc tìxou me shmeÐo anafor�c to t = 0, gia thn kampÔlh

r(t) = (etcost, etsint, et)

Ap�nthsh : s =
∫ t

0

√
(x′(τ)2 + y′(τ)2 + z′(τ)2)dτ =

√
3(et − 1) ⇒ t = ln(1 + s√

3
)

6. Na brejeÐ h gwnÐa metaxÔ twn dianusm�twn taqÔthtac kai epit�qunshc kata thn qronik  stigm  t = 1, gia
ena s¸ma pou kineÐtai p�nw sthn kampÔlh r(t) = (3t + 1,

√
3t, t2)

Ap�nthsh: r′(t) = (3,
√

3, 2t), r′′(t) = (0, 0, 2) epomènwc cosθ = 1
2 ⇒ θ = 60o

7. Na brejoÔn ta dianÔsmata T, N kai h kampulìthta k gia thn kampÔlh tou epipèdou : r(t) = (t, ln(cost))
Ap�nthsh : r′(t) = (1, tant), |r′(t)| = 1

cos(t) ⇒ T = (cost,−sint), N = (−sint,−cost), κ = cost

8. 'Estw ta shmeÐa A, B, G me dianÔsmata jèshc (9i− 2j + k), (6i + 2j + 6k), (3i + pj + qk)) antistoÐqwc.
Na brejoÔn:
a) H exÐswsh thc eujeÐac AB.
b) Ean gnwrÐzoume oti to shmeÐo G brÐsketai p�nw sthn eujeÐa AB, na brejoÔn ta p, q.
g) Na upologÐsete se moÐrec thn gwnÐa metaxÔ −→OΓ kai −−→OB.
d) Ean D eÐnai shmeÐo thc AB me OD k�jeto sthn AB, na brejoÔn oi suntetagmènec tou shmeÐou D.
Ap�nthsh : a) x−6

−3 = y−2
4 = z−6

5
b) p = 6, q = 11
g) cosφ = 0.881 ⇒ φ = 56.5o

d) ~O∆ · ~AB = 0 ⇒ (−3t + 6)(−3) + (4t + 2)4 + (5t + 6)5 = 0 ⇒ t = −0.4.
Epomènwc, ∆ = (7.2, 0.4, 4)
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