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General Instructions

1. This question paper consists of (6) questions in (3) pages.
2. Answer any (4) questions only. All questions carry equal marks.

3. Draw fully and clearly labelled diagrams where necessary.

(01)  (a) The position vectors of the points P; and P, relative to the origin O are r; ,7, and

the direction cosines of OP;, OP, are (l, ,my,n,) and (I, ,m;,,n;)
respectively.

() Showthat PP, = (121, =13 L)L + (pmy —rimy)j + (pnp — 1)k
where ;= |ry| and 1, = |y, )
(i1) If 6 isthe angle between 5?3: and “0‘}5; , show that
cos 8 =1l I, + mym,tn,n,.
(b) With respect to a fixed origin O, the straight lines [; and [, are given by
Lot =i—j+ AQ2L+ ] 2k)

Ly =i+2j+2k+p(-3i+4k),
where A and p are scalar parameters.

(i) Show that the lines intersect,

(i1) Findthe position vector of their point of intersection,
(iii) Find a vector equation of the plane containing the lines,
(iv) Hence find the Cartesian equation of the plane containing these two lines.
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(02)  (a) Prove the Sine rule for plane triangles.

(b) Find the acute angle between the plane r - (BL' —j—5k) =1 and the line

x—3 +5 '
T )

2 -4
(c) Show that the curve r(t) = (g cost,1— sint,— S cos t) is a circle. Find the

centre, radius and the equation of the plane of the circle.

(03) (a) Point 4 has coordinates (1,2,0) and the line [ has the equation

r =210+ 6k +A(j+ 2k). Point B lies on the [ such that AB is perpendicular to 1.

Find the shortest distance from A4 to the line .
(b) Let a,b,c and d be vectors and as usual the notation [_a_ b g] = (g X Q) C

applies. Prove the following results.
) (a X b) (c X d) —(a : c)(b d) (b c)(a : )
(i) Deduce that, (a X b) (c X d) +(b X c) (a X d) + (c X a) (b X d) = (),
(ii1) [ax b aXc d] (a : d)[a b c]
(¢) Solve the following simultaneous vector equation for x
axX x=aX b and a -(x — b)= 2]a|*, where a and b are given vectors.

(04) (a) Find the domain of the vector valued function F(t) =In(2t — Di+ == \/~ j+etk.
(b) Find the limits of the following vector valued functions, if they exist. Otherwise, state

that the limit does not exist.

Ol (R S () k)
(t+1) k)
(t2—t-2)

(i) tlLrg( [+tanttj+

(c) A particle moves along a curve on a plane so that its position at any time t is given by
the position vector 7(t) = (cos (2t) + t?) i +sint j +4t3 k. Calculate the-

acceleration of the particle at time t.
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(ii) r(t) =sint i +cost j — sint k crers.

fon/z r(t) - i‘%t—) dt &9 HIGS.
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6TETUG! @(H UTDTEIND D& LD.
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(05) (a) Let f(t ), g(t ), h(t ) be three differentiable vector functions of ¢ . Show that
@ x (g0 xh0)} = L2 x (90 x b)) + 1@ % <_g<_> x h(t)>
FOx(gt)x L2, |

dat

(b) Let f (t) be differentiable for each ¢ € R and let ¢ be an arbitrary constant

vector. Show that
. a’f(t) ( )
D JfOx —=—dt=f()x ——+c and

) 2fF) —f@dt~|f<t>|2+ c.

(© () If r(t) = 5t* i+t ) —t> k, prove that

1) x 4 r(” dt =—14i+75] - 15k,
(i) Let r(t) = sm ti+cost j—sint k. Compute

/2 . ar(®)
fo. r@®) - =~ dt.

(06) (a) Show that the curve r(t) = 2t i + (1 + 4t)tj is a parabola, where t is a parameter.

(b) A space curve is given by r(t) = 2sint i +2costj +2tcota k,where tisa
parameter and 0 < a <. Find

(i) the unit tangent vector T,
(i) the principal normal vector N and the curvature,
(iii) the unit binomial vector B and torsion.



