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*다음의문제를정확하게읽고풀이과정과답을쓰시오. 100점이넘는경우 100점으로처리함.

[Q.1] 세점 A(6,−1,2), B(−2,3,−4), C(−3,1,5)에대하여다음을구하라. (40점)

[A.1(a)] 점 A에서점 B로의벡터 RAB

RAB = rB − rA =−8ax +4ay −6az

[A.1(b)] 점 A에서점C로의벡터 RAC

RAC = rC − rA =−9ax +2ay +3az

[A.1(c)] RAB를 RAC에투영한스칼라투영

RAB ·RAC

|RAC|
=

(−8)× (−9)+4×2+(−6)×3√
(−9)2 +22 +32

= 6.4

[A.1(d)] RAB ×RAC

RAB ×RAC =

∣∣∣∣∣∣∣
ax ay az

−8 4 −6

−9 2 3

∣∣∣∣∣∣∣
= {4×3− (−6)×2}ax +{(−6)× (−9)− (−8)×3}ay +{(−8)×2−4× (−9)}az

= 24ax +78ay +20az

[Q.2] 벡터장 F = xax + yay가주어져있다.만약, F ·G = 2xy이고 F×G = (x2 − y2)az이면, G를구하라. (15점)

G = gxax +gyay +gzaz라고놓으면, F ·G = gxx+gyy = 2xy이고,

F×G =

∣∣∣∣∣∣∣
ax ay az

x y 0

gx gy gz

∣∣∣∣∣∣∣= gzyax − xgzay +(xgy − ygx)az = (x2 − y2)az

따라서식을만족하려면 gz = 0, gx = y, gy = x가된다. ⇒ G = yax + xay

[Q.3] 다음좌표계문제에대해서답하시오. (45점)

[A.3(a)] 점 P(10,−8,6)에서 F = 10ax −8ay +6az 를원통좌표계로변환

점 P를원통좌표계로표시하면

ρ =
√

x2 + y2 =
√

102 +82 = 12.8

φ = tan−2 y
x
= tan−1 −8

10
=−38.7°

F = Fρaρ +Fφ aφ +Fzaz

여기서 Fz는두좌표계에서동일하며,



Fρ = F ·aρ = (10ax −8ay +6az) ·aρ

= 10ax ·aρ −8ay ·aρ +6az ·aρ

= 10cosφ −8sinφ +0

= 10cos(−38.7)−8sin(−38.7) = 12.81

Fφ = F ·aφ = (10ax −8ay +6az) ·aφ

= 10ax ·aφ −8ay ·aφ +6az ·aφ

=−10sinφ +8cosφ +0

=−10sin(−38.7)−8cos(−38.7) = 0.009 ≈ 0

⇒ F = 12.81aρ +6az

[A.3(b)] 점 Q(ρ,φ ,z)에서 G = (2x+ y)10ax − (y−4x)ay 를원통좌표계로변환

G = Gρaρ +Gφ aφ +Gzaz

여기서 Gz는두좌표계에서동일하므로 Gz = 0이며,

Gρ = G ·aρ = [(2x+ y)10ax − (y−4x)ay] ·aρ

= (2x+ y)10ax ·aρ − (y−4x)ay ·aρ

에서직교좌표계단위인 x, y, z를원통좌표계로변경하려면 x = ρ cosφ , y = ρ sinφ를대입하면된다.

Gρ = (2ρ cosφ +ρ sinφ)10cosφ − (ρ sinφ −4ρ cosφ)sinφ

= 20ρ cos2
φ +10ρ sinφ cosφ −ρ sin2

φ +4ρ sinφ cosφ

= 20ρ cos2
φ −ρ sin2

φ +14ρ sinφ cosφ

Gφ = G ·aφ = [(2x+ y)10ax − (y−4x)ay] ·aφ

= (2x+ y)10ax ·aφ − (y−4x)ay ·aφ

=−(2ρ cosφ +ρ sinφ)10sinφ − (ρ sinφ −4ρ cosφ)cosφ

=−20ρ cosφ sinφ −10ρ sin2
φ −ρ sinφ cosφ +4ρ cos2

φ

= 4ρ cos2
φ −10ρ sin2

φ −21ρ cosφ sinφ

⇒ G = (20ρ cos2
φ −ρ sin2

φ +14ρ sinφ cosφ)aρ +(4ρ cos2
φ −10ρ sin2

φ −21ρ cosφ sinφ)az

[A.3(c)] 두점C(−3,2,1), D(r = 5,θ = 20◦,φ =−70◦)에대하여,점C와점 D사이의거리

점D를직교좌표계로변환하면 x= r sinθ cosφ = 5sin20°cos(−70°)= 0.585, y= r sinθ sinφ = 5sin20°sin(−70°)=

−1.607, z = r cosθ = 5cos20° = 4.70이므로 D(x = 0.585,y =−1.607,z = 4.7)가된다.

|RCD|=
√
(−3−0.585)2 +(2+1.607)2 +(1−4.7)2 = 6.29

[Q.4] 벡터계 H =
A
ρ

aφ 를원통좌표계에서구좌표계로변환하라.단, A는상수이다. (10점)

ρ = r sinθ이고, aφ는구좌표계에서동일하므로,

H =
A

r sinθ
aφ


