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Find a vector that is normal to the plane containing the lines L, and L, , whose equations are:

L:r=i+k+AQ2i+j-2k)
Ly:r=3i+2j+ 2k + u(+3k)

The plane 6x -2y + z =11 contains the line x - 1= 1;—1 = E_[_S_ Find /.

Find the coordinates of the point which is nearest to the origin on the line
Lix=1-A,y=2-31,z=2.
(¢c) Find the coordinates of the point of intersection of the planes
x+2y+3z=52x-y+2z=T7and 3x -3y +2z=10.
(a) If u=i+2j+ 3k and v=2i—j + 2k, show that
A p:?f+4j-'5k+
(b) Let w=Au+ puv where A and p are scalars. Show that w is
perpendicular to the line of intersection of the planes x + 2y + 3z=35

and 2x -y + 2z =7 for all values of 4 and pu.

Find the equation of the line of intersection of the two planes —4x+y+:z=-2 and
IAx—y+2z=-1.

Find an equation of the plane containing the two lines

1 - 1 2- z+2
x—1=—y=z—2andx+ = y_Z2
2 3 3 5

Point A(3,0,-2) lies on the line r = 3i— 2k + A(2i — 2j + k) , where A is a real parameter. Find
the coordinates of one point which is 6 units from A, and on the line.

(b) Find the vector v= (i + 3j—2k) x (2i +j + 3k).

(¢) Ifa=i+3j-2k, b=2i+j+ 3k and u=ma +nb where m. n are scalars,
and u = 0, show that v is perpendicular to u for all m and n .

(d) The line / lies in the plane 3x — y + z =6, passes through the point (1, -1, 2)
and is perpendicular to v. Find the equation of /.

Halle el angulo entre los vectores v=i+j+2k y w =2i+ 3j+ k. Indique su respuesta en
radianes.
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Y Las ecuaciones vectoriales de las rectas L, y L, son

Lir=i+j+k+Mi+2j+3k):
Ly:r=i+4j+5k+ u2i+j+2k).

Las dos rectas se cortan en el punto P. Halle el vector de posicion de P .

Mayo € 1. puntos A, B, C y D tienen las siguientes coordenadas:

A:(1,3,1) B:(1,2,4 C:(2,3,6) D:(5,-2,1).
- =
(a) (i) Calcule el producto vectorial AB X AC, exprese su respuesta en
funcién de los vectores unitarios 7, j, k .
(ii) Halle el area del triangulo ABC .

Llamamos IT al plano que contiene los puntos A, B y C, y L a la recta que pasa
por D y es perpendicular a II El punto de interseccion de L y ITes P.

(b) (i) Halle la ecuacion cartesiana de IT.
(ii) Halle la ecuacién cartesiana de I .
(c) Halle las coordenadas de P .

(d) Halle la distancia perpendicular de D a IT.

Nov2 0  Halle una ecuacion de la recta de interseccion de los siguientes dos planos.

x+2y-3z=2
2x+3y—-5z=3
Nov@  Dados dos vectores no nulos a y b tales que |a +b|=|a —b|, halle el valor de a -5
Nova Sean los puntos A(1,3,-17) yB(6,—-7,8) que yacen sobre la recta /.
(a) Halle una ecuacion de la recta /. dando su respuesta en forma
paramétrica.
(b) EI punto P esta sobre / y es tal que OP es perpendicular a /.
Halle las coordenadas de P.
May o3 ( . . . . . oo
Dados a=i+2j—k.b=-3i+2j+2kvc=2i—-3j+4k  halle (axb)-c
May o3 C E]punto A es el pie de la perpendicular trazada desde el punto (1,1, 9) al plano 2x+y—z=6.
Halle las coordenadas de A.
Nova Considere los puntos A (1,2, -4),B(1,5,0) yC(6.5.-12). Halle el area de AABC
Nova@

Halle el angulo formado por el plano 3x—2v+4z=12 y el eje z. Dé su respuesta al grado

mas proximo.
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La recta L pasa por el punto A(2,5,—1) v es perpendicular al plano de
ecuaciéon x+y+:-1=0.

(a) Halle la ecuacion cartesiana de la recta L.
(b) Halle el punto de interseccion de la recta L vy el plano.
(¢) Halle las coordenadas del punto simétrico de A respecto al plano.

(d) Calcule la distancia del punto B(2,0,6) alarecta L.

Larecta r=i+k+u(i—j+2k) yelplano 2x—y+:z+4+2=0 se cortan en el punto P. Halle
las coordenadas de P.

Suponiendo que a = (i +2j+ k) x(=2i+3k),
(a) halle a:

(b) halle la proyeccién vectorial de @ sobre el vector—2j+ k&

Giventhat a=(i+2j+k),b=(i—3j+2k)and c =(2i + j—2k), calculate (a —b)-(bxc)

The line x—-1=——=

'+1 . . .
! 3 and the plane r-(7+2j—k)=1 intersect at the point P. Find the

L |

coordinates of P.

(a) Considere dos vectores unitarios # y v en un espacio tridimensional.
Demuestre que el vector # + v biseca al angulo entre u y v.

Considere los puntos A(2.5.4). B(1.3.2)yC(5.5.6). Larecta/pasa por B
v biseca al angulo ABC.

(b) Halle la ecuacion de /.

(c) Larecta/cortaa (AC) en el punto D. Halle las coordenadas de D.

(a) The point P(1,2,11) lies in the plane 7;. The vector 3i—4j+k 1s

perpendicular to 7;. Find the Cartesian equation of 7.
(b) The plane 7, has equation x+3y—z=—4.
(1)  Show that the poimnt P also lies in the plane 7,.
(11) Find a vector equation of the line of intersection of 7, and 7,.

(¢) Find the acute angle between 7, and 7,.
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Considere los cuatro puntos A(1,4,-1),B(2.5,-2).C(5.6.3) v D(8.8.4). Halle el punto
de interseccion entre las rectas (AB) y (CD).

(a) Halle la ecuacién cartesiana del plano que contiene al origen O y los dos puntos
A(L.1.1) y B(2,-1,3).
(b) Halle la distancia desde el punto C(10,5,1) al plano OAB.
7y -
La ecuacion de una recta /[ es Xt _Y_ J
| )

(a) Sea M un punto de [, con parametro y. Exprese las coordenadas de M

en funcioén de u.
(b) Larecta [, es paralelaa [, ypasapor P(4.0.-3).

(1)  Escriba una ecuacion para [, .

_}
(11) Exprese PM en funcion de .

_:.
(¢) Elvector PM es perpendicular a /).

(1)  Halle el valor de u.

(1) Halle la distancia entre [} y [,.

(d) Elplano &, contiene a [, ya [,. Halle una ecuacion de ;. expresando

la respuesta en la forma Ax+ By+Cz=D.

(e) Elplano m, tiene por ecuacion x—5y—z=-11. Compruebe que [, es

la recta de interseccion de los planos m; v 7, .
2

2
Los vectores de posicion de los puntos Py Q son | =3 |y | 2 | respectivamente. El origen esta en O.

1 -4
Halle
(a) el angulo POQ:
(b) el area del triangulo OPQ.
3 1 2
The vectors a, b and c are definedby a=| 2 | b=|5 [and c=| ¥

Given that ¢ 1s perpendicular to 2¢ — b, find the value of y.
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. x—3 5-:z
The line ‘_} =y+l=

and the plane 2x—y+3-=10 intersect at the point P. Find the

coordinates of P.

2
|

2

—

(a)

Sea 7, el plano de ecuacionr=| 1

J—
o0

1 1
O|+s121+1]1
1 1 1

Compruebe que A=y para los puntos comunes a 7, y 7, .

Sea m, el plano de ecuacion r =

@

(1) A partir de lo anterior, o de cualquier otro modo, halle una ecuacion
vectorial de la recta de interseccion entre 7, v 7, .
. 2—x v :
El plano 7; contiene a la recta —— = — =41 y es perpendicular a
3

(b) -

3i—2j+k . Halle la ecuacion cartesiana de 7.

(c)

Halle la interseccion entre 7,, 7, v 75.

6
A plane m, has equation r«[ 5 |=15.
1

(a) A pomnt P (p,—p, p) lies on plane m, and Q is the point where the plane T,
meets the y-axis.
(1)  Find the coordinates of P and of Q.
(11) Show that PQ is parallel to the vector u, where u=i—-2j+k .

(b)  Another plane w, mtersects T, in the line (PQ). The pomnt T (1,0, —1) lies on m,.
(1)  Find the equation of m,, giving your answer in the form 4x+By+Cz=D.
(11) Find the angle between m, and T,

. .9 -
The line > ! =2 5 — == :1 is reflected in the plane x+ v+ z=1. Calculate the angle between the

line and its reflection. Give your answer in radians.

The parallelogram ABCD has vertices A(3,2,0), B(7,-1,-1), C(10,-3,0) and D(6,0,1).
Calculate the area of the parallelogram.
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El plano 7 contiene la recta : == =2~ yelpunto (1, -2, 3).
2 3 6
(a) Compruebe que la ecuacion de wes 6x+2y—-3-=-7.
(b) Calcule la distancia del plano 7z al origen.
Muestr

06 = o: A triangle has its vertices at A(—1. 3, 2). B(3.6,1) and C(—4, 4, 3).

(a) Show that AB.AC=-10.
(b) Show that, to three significant figures, cosBAC =—0.591.

Muestr (3) Write down the inverse of the matrix

06 = O0:
1 3 1
4=2 2 -1
1 -5 3

(b) Hence, find the point of intersection of the three planes.

x -3y +z =1
2x + 2y —z = 2
x — 5y +3z =3

(c) A fourth plane with equation x+ y+z =d passes through the point of intersection.
Find the value of d .

Muestr

06 = 0 The line Z 1s given by the parametric equations x=1-A1, y=2-34,z=2. Find the
coordinates of the point on L which is nearest to the origin.
Muestr ] =2 =2 -_3 x—2 v—3 -_4
06 = o: (a) Show that lines == - | and | == 1 = mtersect
and find the coordinates of P. the point of intersection.
(b) Find the Cartesian equation of the plane /7 that contains the two lines.
(¢) The point Q(3, 4, 3)lies on /7. The line L passes through the midpoint
of [PQ]. Point S is on L such that ‘P_S: ‘ = ‘ QS|=3. and the triangle PQS
1s normal to the plane /7. Given that there are two possible positions
for S, find their coordinates.
May 06 ( 2 _1 2

Leta=|1|.b=| p |and e=| -4
0 6 3

(a) Find axb.

(b) Find the value of p, given that @ xb is parallel to c.
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Let A be the pomnt (2, -1, 0). B the point (3, 0. 1) and C the point (1., m, 2), where
meZ,m<0.

(a) (1) Find the scalar product BA .BC.

. . ~ 2
(11) Hence, given that ABC =arccos——, show that m =—1.

(b) Determine the Cartesian equation of the plane ABC.
(c) Find the area of triangle ABC.

(d) (1) The line L 1s perpendicular to plane ABC and passes through A. Find a
vector equation of L.

(1) The pomt D(6,—7,2) lies on L. Find the volume of the pyramid
ABCD.

The lines L, and L, have parametric equations
L:x=1+2A, y=1+31, z=1
Lyox=2—pu, y=3+4u ., z=4+
Find the angle between L, and L, .

Let P be the point (1.0.-2) and IT be the plane x+ y—2z+3=0. Let P’ be the reflection
of P in the plane [1. Find the coordinates of the point P’.

(a) The line /, passes through the point A(0. 1. 2) and is perpendicular to the plane
x—4y—3z=0. Find the Cartesian equations of /.

(b) The line /, is parallel to /; and passes through the point P(3. —8. —11). Find the
vector equation of the line /.

(c) (i) The point Q is on the line /; such that PQ is perpendicular to /, and /,.
Find the coordinates of Q.

(i1) Hence find the distance between /, and /,.

Consider the vectors a. b, c.d

2 1 3 i
a=| 3 b=|21.c=|1)|.d=|-2
-1 5 A 1

Let s =(a+b)c+d, where s 1s perpendicular to a.

Find an expression for A in terms of K.
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Two planes 7, and 7, are represented by the equations

(a)

(b)

(c)

(d)

(e)

3 —2 2
mor=11+A 2 [+u|l

5 3 0
Ty 2x—y-—-2z=4.

-2

2 2
(1) Fmd| 2 [x]|1].
3 0
(1) Show -that the .Equaticn of 1, can be written as x—2y +2z=11.

Show that 7, 1s perpendicular to 7,.

The hine /| 1s the hine of intersection of 7; and 7,.
Find the vector equation of /. giving the answer in parametric form.

The line /, 1s parallel to both 7, and 7,. and passes through P(3.-5.-1).
Find an equation for /, in Cartesian form.

Let Q be the foot of the perpendicular from P to the plane 7,.

(1)  Find the coordinates of Q.
(1) Find PQ.

Pag. 8



