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Answer Four Questions only

(01)(a) A line passes through a fixed point P, with position vector r, and
P
parallel to a vector g. Find the parametric equation of the line.

(b) Find the parametric equation of the line that passes through the
point (3,4,6), perpendicular to the vector i+2j—k and parallel to the
plane 2x-3y+5z+4=0 ,

(c) Also, find the angle between the line that you obtained in part (b) and
the plane »(2i- J+E)=4 :

(02) The acceleration a of a particle at any time ¢20 is given by _
a=12cos2si-8sin2¢j +16tk. If the velocity v and displacement r are

zero at t=0, find y and r at any time .

(03) (i)Find the area of a parallelogram with sides 4 and 3.
(i) Using part (i), find the volume of a parallelepiped.
(iii) If the volume of a parailelepiped with edges '
a=2i-j~k,b=3i+2j+2k and €=3-Aj+32k be 4 units,
Determine the value of .
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(04) = and v are vector functions of ¢ and they are in component fornt.
(i) Find formulae for i(u.v) and —i(zt/\v) .
(i) Using part (i) find <. {a (b Ag)} and a {a/\(_/\_)} where a,b and ¢ -
are vector functlons of 1.
(iii) Hence, evaluate < { (dv d’y )}

dt dr " df

(05)(a) A plane is at a distance p from the origin and is perpendlcular to the:
unit vector 7. (# is directed away from 0).
Prove that the vector equation of aplane is 4= p. Where r is the
position vector at any point on the plane.

(b) A point A with position vector g is at a distance 7 from the plane

with equation r.i = p. Find an expression for 7.
Hence, find the distance of the point with position vector
(§—3J_i+3l_c) from a plane whose equation is r.(2i+3;-6k)=9.

(06)(i) Consider the conic 2x>+3xy—2y°—7x+y~2=0
write it in the form X" AX + F"X +C =0 Where 4 is a 2x2 square
matrix, X =(x,y)" and F=(f,g)".
(ii) Find an orthogonal matrix P such that P 4P =D where D isa
diagonal matrix.
(iii) Using (ii) reduce the conic to the form,
Ax* + puy* +linear terms+ constant =0 and hence, identify the conic.
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Answer Four Questions only

(01)(a) A line passes through a fixed point P, with position vector ry and
~ parallel to a vector a. Find the parametric equation of the line.

(b) Find the parametric equation of the line that passes through the
point (3,4,6), perpendicular to the vector ;+2 J —k and parallel to the
plane 2x-3y+5z+4=0 _
- (c) Also, find the angle between the line that you obtained in part (b) and
the plane r.(2i- J+b=4

(02) The acceleration 4 of a particle at any time 0 is given by
a=12cos2t ~8sin2¢ J 16tk If the velocity v and displacement  are
zero at +=0, find v and r at any time . ’

(03) (1)Find the area of a parallelogram with sides 4 and B,
(ii) Using part (i), find the volume of a parallelepiped.
(iii) If the volume of a parallelepiped with edges
a=2i-j-k,b=3+2j+2k and ¢=5i-Aj+31k be 4 units,
Determine the value of 4.
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(04) x and v are vector functions of ¢ and they are in component form.

(1) Find formulae fqr gf-(g_‘g) and -g;(g AY). -
(ii) Using part (i) find C—‘i;{g.@ ~c)} and ‘%{_qxx(é){ ©)} where g,5 and ¢

are vector functions of ¢, -

af,fdv, gy
(iii) Hence, evaluate pn {2( . )}

(05)(a) A plane is at a distance p from the origin and is perpendicular to the
unit vector #. (# is directed away from 0).
Prove that the vector equation of a plane is 5=
position Vvector at any point on the plane. LT
(b} A point A with position Vector a is at a distance / from the plane
- with equation r./i= p. Find an expression for 7, .
Hence, find the distance of the point with position vector
(5'—3J_v‘+31_c) from a plane whose equation is g;.(2§+3l—6!_c) =9,

p. Where r isthe - '

(06)(i) Consider the conic 2x'+ 3xy -2 YV -Tx+y-2=
write it in the form x74x + F'X +C =0 Where
matrix, X =(x,y)" and F= (f.g)".

(ii) Find an orthogonal matrix P such that p’ AP =D where D isa
diagonal matrix. o '

(iii) Using (ii) reduce the conic to the form, :
Ax’ + uy’ +linear terms+ constant =0 and hence, identify the conic.

0
Ais a2x2 square
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