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General Instructions

L. Read all instructions carefully before answering the questions.
2. This question paper consists of (6) questions in (3) pages.
3. Answer any (4) questions only. All questions carry equal marks.
- Answer for each question should commence from a new page.
. Draw fully and clearly labelled diagrams where necessary.

4
5
6. Involvement in any activity that is considered as an exam offense will lead to punishment,
7. Use blue or black ink to answer the questions.

8

. Clearly state your index number in your answer script.




(01) (a) ABC gewimons, AB =y, BC= =y ®® ca= =w ®D. uxy=yxw =wxy 80
oestDstm. dnds! ABC Sewmdemns ngm § o8sT goo dme ot

(b) f:—l=y_+1—z_l esto xu3=yﬂk:z ot wem edeme @b,
2 3 4 2

(i) ot e vew ovlm wdmdm Gu emlosis,
(ii) k B8 qgow vemme MO,
(iii) 62827 olisy ogm 8BS need mO8my eBmdee @RI,
{c) R(2,~-L1} P(3.2,-1)ww P(~1,3,2) el 888 need cocdn sdnoen
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@ PP (i, —rL )i+ (rm, —rmy) j+ (50, —rm )k @0 eusiosin. o0
i:‘ql 8w ¥ :lrzl @D,
(i) 8 vy Z)E ww OP, emo 5o endehe 08, cosd =1, +mm, +mnn, 80
eustdxsim.
(02) (8) 0 §c culesemd wednsd 4,8 ol clesde B8O sec@ma =i+ j+k, b=1 ov

=i+2)+2k b AN 058:008 eoclim odmdame Go ¢Bosim. e®8 N emBC
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om 883 Eslunest Om ¢nd AN w BC cOwum eb.

(b) x+y+z=21mewn X1 =y +2=2z+3 08B0 god g emdeme ewesin.
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() x-6= 2y = 22 a 3 :—%=%55>@ oB500x] s § omd® ¢S emesin.
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(01) (a) Inatriangle ABC, let AR = i, BC = vand CAd= w. Show that
uxy=yxw=wxu and hence prove the Sin Rule for the triangle ABC.

-1 _y+l z-1 y-

3 4

(i) Write down the equation of the two lines in vector form.

(i) find the value of £,

(iii) hence find the Cartesian equation of the plane containing these
two lines,

k .
=z intersect. then

and x-3=

(b) Ifthe two lines

(c) Find a vector equation for the plane determined by the points 2(2,-1,1),
B(3,2,-1) and B(-1,3,2).

(d) The position vectors of the points Pand B, relative to an origin Qare
%, and the direction cosines of OB, OB, are (,,m,,n )and ({,,m,n,)
lgs;ectively.

(D) Show that TD&E I(’"zlz _’"111) i"'(rzmz "riml)l""(rznz —hh ) k
where ﬁzlﬁ, and f‘_2=‘f'_2!-

(ii) If @ is the angle between OF and OF,, show that
cos @ =11, + mm, +n]ri2.

(02) (a) 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 O of a right-handed
Cartesian co-ordinate system. Write down the equation of the line AN,
where the point & is on the line BCsuch that AN is perpendicular to BC.

(b) Find the angle between the plane x+y+z=21 and the line
x—1=y+2=2z+3.

(c) Find the shortest distance between the skew lines x—6 = —2#;}5 _z _2"2

and M:l:?ﬂ
3.2 =2

(d) Show that the curve

r—(1—16COSQ+83m9]i+240059j+(2+86086’+l6Sim9Jk
il Vie 5 ) et Jia )T

is a circle. Find its centre and the radius.




(03) (a) a.b,c 8o d 0e¢@n Om and KRB BB 682 [a b c|=(axb)

1€y

0B, swm 5BOE 50D BB,
(i) (axb)-(cxd)={a c)(b-d)~ (b c)(a d)®® cusids
81
(axb)-(cxd)+(bxc)-(axd)+(cxa) (bxd)=0 ov
(axb)[(bxc)x(exa)]=[a b e] gocdome moshs.

(b) enm 50m8 udmdes Do xwmy cmesim. 088 4 w b 2 g8 selnm od.

x+y=a
xxy=b
x-a=1

04) (a) G, How F ootln §s Q(t):thg‘—e'j+ir!£, H()=(1-t)i+v2t]
A J

F(t)=e"costi+costk oce bd ¢t qio. B(t)cost = G(t)-[H(t)x F(1)

o s828 B §no Rdds morlis. om8ad t =183 Boend Dud ewesin.

-2 1 :
] J+1In(0 - 1) k eeiln grond Dud B BIEy.

ﬁ—4ﬁ\h~r~

by F(1)=

¢ 1
(c) moEw | BE gogbnf egu § 8890 ee¢d@me cos ec” (£)i+ -———j+rsin(—) 4
log(l+8H)~ ¢

08 ooy C1od. > o 88 §:gd wem BEYS eeeBme eeesiD.
(d) | o8 g ceslmed ndusind Dm gnd BEHS eecBmu bt O B culense ndm
o @d8. C crlusend 8500 eet@muc v C culesed 80 | ola00 a8

(c-b)a
T g 98 mdme DOsTm.
a

coved eBeed BEYO ca¢@mup »O p = b+




(03) (a) Let g,b,c and 4 be vectors and as usual the notation [ bc]=(axb)-c
applies. Prove the following results.

O (axb)(cxd)=(a-c)(b-d)~(b-c)(a-d)
Deduce that, ' '
(2xb)-(exd)+(bxc) (axd)+(cxa)-(bxd)=0,

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

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

(04)  (a) Letthe vector valued functions G, H and F be given by
G(1) :2t2§—e’j+lflg, H(t)=(1-t)i+2¢j and
L <
F(t)=e" costi+costk.
Determine a function B such that B(f)cost = G- [[i )% E(t)].

Hence, evaluate B(¢) when ¢=1.

(b)  Find the domain of the vector valued function

2 L i mo-)k,

—4" 2-1=

(¢)  The position vector at time ¢ of a particle moving in space is
3

log(1+1¢)
particle as ¢ —»co,

cosec™ (£)i +

J+isin GJ k. Find the position vector of this

(d) A straight line / is parallel to a vector g and passes through a point B,
whose position vector is 4. The point C'has position vector cand p is the

position vector of the foot of the perpendicular drawn from C'to /.
(c—b)-a

o

Prove that p=5b+




(05) (a) f(), g(o), bt) o3y ! Buesd gdmeEs eeim G 03 5.

dh()

}f_r(t)+(£(f)><.g(t)) —

d EZGIPN dg(®)
5[(;{:)@0))-&0)]1 " xg(r)j—f_:(r){g(nx —

20 eusibsis.

(b) f(yem 1 8 gdwen 8o 08, c oy Bon eefimed.

d* f(n
dr’

d
(1 Ii(t)x dt = f(£)x -w%i)—+c_’ 25 easidsls.

(ii) g(t): t2{+pti+r£, p <0 oo |§(1)|:3. P GO G600

e At
Jriy=2

G

dt = j+k gqossie.

(c) qeolegé)zs) sodems t #2 g(t)=-cos ! i-sintj @B go®med & 68 yebaw
E(O) =j+ k O goo BSYS se@ne [(0) =i @D apedd BEYY coc@ime ¢ 82

@B BIB.
(06) (@) x=x(s), y=y(s8)z=2 (5) ©6dfm edmde ageds Csoeebo ewlto g8 gl 008

sen C 2o 80 88n cam B §o eb. Com am® P calesen & 8808 eeiimae 1 0. C

d
obm P culusen & § dnm dolien oaq@ime Eg AE eusivsis.
s

(b) gDmna sdwm wdmdme ¢ 06:8He gieqeds? r(t)=3cos ¢ i+3sint j+3 ¢ tano k

—7 T
D o8 —<a<— @b )
2 2

(i) T, Som dolbion eeclime,
(i) N goom g8edue ow Dymbd,

(iii) B aud eScdue ew OxdBow ®eneEin.




05)(a) Let S, g(#), A(¢) be three differentiable vector functions of 7,

Show that
gg[(f_"(twg(r))-@(o]{ 2L )xg(t):] h(r){f(r)x £ } 10+ (10 g(0)- 220
(b) Let S (r) be differentiable for each ¢ R and let ¢ be an arbitrary
constant vector. Show that
¢
o Jrox 0 pox L0,
(i)  Letr(s)=ri+ptj+tk, p<0 and |r(1)| =3. Find the value

L 2
of p and evaluate _[r(t)xd 40

dit=j+k.

(¢)  The acceleration of a partlcle attime £ is given by
a(t)=-cos ¢t i—sint j . Initially it was moving with velocity
v(0)=j+k from the point with position vector r(0)=i.
Find the position of the particle at time ¢.

(0‘6)‘ (@)  Acurve C is defined by parametric equations
x=x(8), y=p{s), z=2(s)
where, s is the arc length of C measured from a fixed point on C.

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

tangent vector to C at P,

(b) A space curve is given by #(r) =3cos £ i+3sint j +3ttanark,
where ¢ is a parameter and ? <a< :éz Find
(i) the unit tangent vector T,

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




