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/ INSTRUCTIONS TO THE CANDIDATES

© This question paper consists of FOUR (04) pages and SIX {06) questions. If the
part of this paper is missing or not printed properly, please inform the supervisor.

€ Answer TOUR (04) questions ONLY.

& Always start to answer each question in a new page and ensure that your answers

to pai'{s of questions are clearly labelled.

Lo

\. \ _/

1. The origin O is a point on an ocean. The unit vectors i is in the direction from O

towards enst and j is the direction from O due north. A ship S is moving with

constant velocity (~12.5i + 7.Si)kmh“l.

a) ];“'iud the speed and the direction S is moving. Represent its vath in a diagram.
At 1 hours, the position vector of Sis s ko, When £ =0, s =40i-6/.

b) Write down g interms of 7.

¢) Ifata certain time ¢, the distance of the ship § from the origin is 6 km. Show

that 7 satisfies azj2 + bt +¢ = 0, Here, the constants d, b and ¢ need to be
determitied.
A fixed boat B is at the position with the position vector (77 +12.5 /)km .
d) Find the distance of S from B when ¢ =3,
e) Find the time ¢ when
i, &is due north of B,

it.  Sisdueeastof B.
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a) Relative to a fixed origin O, the points 4 and B have position vectors
(10i +2j+3k)and (8 +3)+ 4k) respectively.
i.  Find the vector equation of the straight line /, passes through the
points 4 and B.
The point C has position vector (3i+12j +3k). The point 2 lies on /. Giiven
that the vector CP is perpendicular to /.

fi.  Find the position vector of the point P

b) Let two straight lines /; and /, be given by

L= =(5i— j+2K)+ A +/15 j - 247 k) and
L=sr=07i+j-4k)+ puli+ V15 J+dE) respectively, where Aand s are
parameters and d is a real number.
i, Find the values of d, if /, and /, do not meet each other.
ii,  Find the value of &, if /, and /, are perpendicular to each other.
¢) Let g, band ¢ be three non-coplanar vectors. Are the three vectors given by
f=3Sa+6b+7c, g=Ta—-8b+ 9¢c and A =3a+ 205+ 5¢linearly

independent? Justify your answer.

a) The distance from the origin to the plane through point. A(2, p,I)normal to the
vector 237 +6k is 4. Obtain the Cartesian equation of this plane in terms
of p and hence find the value of p.

b) Let P and P,be two planes, perpendicular to each other given by
P =3x-qy+2z=0 and P, = hx+6y—5z =0 respectively, whete a and b

are real numbers.

i.  Showthat 35— 6a=10.
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A straight line /7 given by the equation 7 = (4i — j+2k) + A(2i + j — k) meets
the plane 7, . The angle between the straight line / and the plane 7 is %

ii.  Find the exact value of g and the value of b in surds form.

a) Letthe vector valued functions F, Hand G be given by
F@)=2i-5j+17k, GU)=(1-Di+ G)f’_{ and H(¢) = (sinf)i~e' j .

Determine a function 4 such that 4(7)e’ = H(f)- [(_?(t)x g(r)].

b} Find the domain of the vector valued function

F(ﬁ)=([2{_Jg+1n(2—z)i+\/1tég,

¢) The position vector of a particle moving in space at time ¢ is given by

¢ tan ()i + (13_ 2: ] j+i (sin 9[2 . Find the position vector of this particle

a8 f—co,

a) Find the derivative with respect to ¢, of the function given by F(£)x G(1}
where F(1) = e’g’+r3l+l_c and G(1) = 1‘2;'+sintl +e'k.

by The position vectors of two particles 4 and B at time £ are given by
Ry =e'i+e” j+ek and () =e'i+e” j+e™k respectively, where ¢ is
a real valued parameter. When ¢ = In 2, the speeds of the two particles 4 and

B are equal. Show that @ = 2>, Also, find the value of a.

¢} Find the vector equation of the circle in the plane with center C(1,2,3), radius
6 units and having the perpendicular vectors u = 27 -3 — 4k and

yp=12i+4;+3k.
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a) Letr(f)= 127+ 25+ 2t° k . Evaluate f[(t)-%df .

0

b) The position vector of a particle P at time 7is given by e i+ j— k. Let

F{1) be the variable force on P and it is given by F(y=e'i+ er_f— 2ik . Find
the work done by this force from time /=0 to £ =2.

The acceleration of a particle at time { is given by a(?) = it Jrk. At tirne
¢ =1, the position vector of the particle was j and it was moving with a

velocity of i+ j+k. Find the position of the particle at time /,

@@@@ End @Q@@




