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General Instructions

. Read all instructions carefully before answeriné the questions.

. This question paper consists of (6) questions in (3) pages.

. Answer any (4) questions only. All questions carry equal marks.

. Answer for each question should commence from a new page.

. Draw fully and clearly labelied diagrams where necessary. ‘

. Involvement in any activity that is considered as an exam offense will lead to punishment.

. Use blue or black ink to answer the questions.
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. Clearly state your index number in your answer script.
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(01) (a) Inatriangle ABC, let AB = u, BC =yand CA= w, Show that
uxy=yxw=wxy and hence prove the Sin Rule for the triangle ABC.

x-1_ y+t z-1
3 4
(i) Write down the equation of the two lines in vector form.
(ii) find the value of £, _
(iii) hence find the Cartesian equation of the plane containing these
two lines,

(b) Iftheiwo lines and x-3= %ﬁ =z intersect. then

(0) Find a vector equation for the plane determined by the points B(2,-1D,
}1(35 29_1) and P_o,(—]., 3, 2)

(d) The position vectors of the points Fand P, relative to an origin Oare
r-rand the direction cosines of OP, OP, are (I,m,,n,)and (£, my, 1)
r_es;ectively.

(i)  Showthat BE =(nl, ~rh)i+(rm, ~nm) j+(rn,—rn)k
where izlﬁl and le_’él‘

(i) If 8 is the angle between OB and OB, show that
cos @ =41, + mm, +npn,.

(02) () Leta=i+j+k b=iand c=i+2 J +2k be the position of vectors
of the points 4,Band C with respect to the origin Oof a right-handed
Cartesian co-ordinate system. Write down the equation of the line AN,
where the point N is on the line BC such that 4N is perpendicular to BC,

(b} Find the angle between the plane x+y+z =21 and the line
x=l=y+2=2z+3.

(c) Find the shortest distance between the skew lines x—6= 2—5—2 = z_;Z_

and XH4_y _ztl
3 . -2 =2

(d) Show that the curve

rI(I_lscose+ssineji+24cos9j+[2+3cos9+1ssin9Jk
i Jia s ) i T NTEEN YL

is a circle. Find its centre and the radius.
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(03) (a) Let a,b,c and d be vectors and as usual the notation [2bcl=(axb)c
applies, Prove the following resuits.

O (axb)(cxd)=(a-c)(b-d)-(b-c)(a d)
Deduce that,
(axb)-(exd)+(bxc) (axd)+(cxa)-(bxd)=0,

(axb)[(exe)x(cxa)]=[ab ]
(b) Solve the following simultaneous vector equation for x and y

X+y=a, xxy=>, x-a=1 where gand b are given vectors.

(04)  (a) Letthe vector valued functions G, I/ and F be given by
G(1) :2t2§—e'j+}7&, H(t)=(1-£)i+2tj and
LT s
F(t)=¢" costi+costk,

Determine a function B such that B(r)cost =G() [H(H)x F' ®]
Hence, evaluate B(f) when ¢ =1.

(b)  Find the domain of the vector valued function

F(0)-

"‘2“1' L +In©-A)k

i+
¢ T2t
(c)  The position vector at time ¢ of a particle moving in space is
t (1 . o .
j +tsm[;) k. Find the position vector of this

log(l+1)=
particle as ¢ —» o0,

cosec™ (t)i +

(d) A straight line [ is parallel to a vector g and passes through a point B,
whose position vector is . The point C has position vector ¢ and pisthe

position vector of the foot of the perpendicular drawn from Cto /.
(¢c-b)-a
a.

Prove that p=h+—"— ¢
- @
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(05)(a) Let f(£), g(®), A(t) be three differentiable vector functions of t.
Show that

df (@ gt

dh(t
) ()

2 (70xg0) 10 )= [ xg(r)} he)+ [fmx }h(¢)+(f(:) 2()

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

constant vector. Show that

0 Jrox Ll 0

(iiy  Let z(t y=tivptjtk, p<0 and lr(1){=3. Find the value

! 2
of p and evaluate jg(t)x ddiz(t) dt=j+k.
0
(c)  The acceleration of a particle at time ¢ is given by

g(t) =—C08 ¢ i—8int J Initially it was moving with velocity
v(0)=j+k from the point with position vector r(0)=1.
Find the position of the particle at time ¢.

(06) (8)  Acurve C is defined by parametric equations
x=x(s), y=y(s), z=2(s)
where, s is the arc length of C measured from a fixed point on C.

, . . dr . .
If ris the position vector of any point P on C, show that ;f: is & unit
s

tangent vector to C at P.

(b) A space curve is given by [(z‘):%cos fi+3sint j+3ttanak,
. —7 - .
where ¢ is a parameter and > <@< —275 Find
() the unit tangent vector T,

(ii)  the principal normal vector N and curvature,
(iif)  the unit binomial vector B and torsion.




