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Geometria Analitica del Espacio en exdmenes BI (extracto)
g‘a"'es'"'a Consider the points A(1. 2.1). B(0.-1.2).C(1.0.2) and D(2, -1, -6).

(a) Find the vectors AB and BC.

(b) Calculate ABxBC.
(c) Hence, or otherwise find the area of triangle ABC.
(d) Find the Cartesian equation of the plane P containing the points A, B and C.

(e) Find a set of parametric equations for the line L through the point D and
perpendicular to the plane P.

(f) Find the point of intersection E, of the line L and the plane P.
(g) Find the distance from the point D to the plane P.
(h) Find a unit vector which is perpendicular to the plane P.

(i)  The point F is a reflection of D in the plane P. Find the coordinates of F.
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Muestra The line L 1s given by the parametric equations y=1-A, y=2-341,-=2. Find the

06 = 08 . ) C ..
coordinates of the point on L which is nearest to the origin.
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g\za?z(;g Consider the planes defined by the equations x+yv+2-=2., 2x—y+3-=2 and
#7 Sx—y+az=35 where a 1s a real number.

(a) If a=4 find the coordinates of the point of intersection of the three planes.

(b) (1) Find the value of @ for which the planes do not meet at a unique point.

(11) For this value of @ show that the three planes do not have any common

point.
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Mayo 09
P2 TZ1
#11

The position vector at time 7 of a point P is given by

—

OP=(1+8)i+(2-21)j+@t-Dk.t=0.
(a) Find the coordinates of P when 1 =0.

(b) Show that P moves along the line I with Cartesian equations

_y=2 241

(¢) (1) Find the value of # when P lies on the plane with equation 2x+ y+:=6.

(1) State the coordinates of P at this tume.
(111) Hence find the total distance travelled by P before it meets the plane.

The position vector at time 7 of another point, Q, 1s given by

0Q=|1-r |.r>0.

(d) (1) Find the value of 7 for which the distance from Q to the origin 1s minimum.

(1) Find the coordinates of Q at this time.

(e) Let a. b and ¢ be the position vectors of Q at times 7=0,7=1 and r=2
respectively.

(1)  Show that the equation @ —b =k (b —c) has no solution for k.
(11) Hence show that the path of Q is not a straight line.
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Nov 10 La siguente figura muestra un cubo OABCDEFG.
P2 #12
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Sea O el origen. (OA) el eje x, (OC) el eje v v (OD) el eje =.

Sean M. N y P los puntos medios de [FG], [DG] v [CG], respectivamente.
Las coordenadas de F son (2, 2, 2).

(a) Halle los vectores de posicion OM, ON y OP
componentes.

en funcidn de sus

(b) Halle MPxMN .
(¢) A partir de lo anterior,

(1)  calcule el area del triangulo MNP;

(11) compruebe que la recta (AG) es perpendicular al plano MNP;

(11) halle la ecuacion del plano MNP.

(d) Determine las coordenadas del punto donde la recta (AG) corta al plano MNP.
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Mayo 11 . I « ;
P1 TZ1 The points A(1,2,1), B(-3,1,4), C(5,—1,2) and D(5, 3, 7) are the vertices of
#11 a tetrahedron.

(a) Find the vectors AB and AC.

(b) Find the Cartesian equation of the plane Il that contains the face ABC.

(¢) Find the vector equation of the line that passes through D and is perpendicular
to I1. Hence, or otherwise, calculate the shortest distance to D from I1.

(d) (1) Calculate the area of the triangle ABC.
(11) Calculate the volume of the tetrahedron ABCD.

(e) Determine which of the vertices B or D i1s closer to its opposite face.
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Nov 11

Dos planos I1, y I, tienen por ecnacién 2x + y+z =1y 3x+ y—z =2 respectivamente.
P2 #13

(a) Halle la ecuacion vectorial de L. la recta de interseccién de I1, y I1,.

(b) Compruebe que el plano Il;, que es perpendicular a Il, y confiene a L,
tiene por ecnacién x—2z=1.

(¢) El punto P tiene coordenadas (-2, 4, 1). el punto Q pertenece a [I; v PQ es
perpendicular a I1,. Halle las coordenadas de Q.

ﬁ M= ZA+“‘+2:I — 2%4= -z L,
Tr)__: 5)(+7_2~;2 3X+‘|:2+2

: 2el) L,
j o= N 2-3 C =

J B
N ozl a3z

3 2+%

o

—-SZ

b ik
/3 (oo L' OV tolTwde - T

,\IV\\UW fe Tonliw, &TE

tealuade ©n W3, S0 sw \wTkru(om,,f

A=~ ‘I+4 z
2 v o1 | =©

2 -< A\

¢lx-D+ o(1+c\--12'£- 28

£ X~6 ~122=0 @fg;\x——zz—:ﬂ

’E—k e PO

X= —2430
‘1—:_ { €
== -

?‘Iv \,-To &

My= X~2%= 1 ]
—= 232 (- =
K= -243(
(] Y= e “24W2 420 =)
.2: ‘_r S‘(‘: S

AR =-2+3=4

2= |-|{=0 e

Pag 8



Real Instituto de Jovellanos de Gijén Geometriadiitica del Espacio en examenes Bl (extracto)

g\za?ziz The coordinates of points A, B and C are given as (5,-2,5), (5,4,—1) and

#13 (=1, =2, —1) respectively.
(a) Show that AB=AC and that BAC =60".
(b) Find the Cartesian equation of Il the plane passing through A, B, and C.

(¢) (1) Find the Cartesian equation of II,. the plane perpendicular to (AB) passing
through the midpoint of [AB] .

(11) Find the Cartesian equation of I, , the plane perpendicular to (AC) passing
through the midpoint of [AC].

(d) Find the vector equation of L. the line of mtersection of Il, and II,, and show
that 1t 1s perpendicular to I1.

A methane molecule consists of a carbon atom with four hydrogen atoms
symmetrically placed around it in three dimensions.

J

The positions of the centres of three of the hydrogen atoms are A, B and C as given.
The position of the centre of the fourth hydrogen atom 1s D.

(e) Using the fact that AB = AD, show that the coordinates of one of the possible
positions of the fourth hydrogen atom 1s (-1, 4, 5).

(f) Letting D be (—1,4,5). show that the coordinates of G, the position of the
centre of the carbon atom. are (2, 1, 2). Hence calculate DGA . the bonding
angle of carbon.
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