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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; ,m;,n;) and (1, ,m,,n,)
respectively.

(l) Show that P1PZ = (7’2 lz — T ll)L + (7‘2 moy ——7’1m1)j + (7‘2712 — TNy )_l(;
where ;= |ry| and r, = ||,

(1) If 6 isthe angle between B'ISI and UP; , show that
cos 8 =L 1, +mymy,+tn,n,.

(b) With respect to a fixed origin O, the straight lines [; and [, are given by
L :r =i—j+ /1(2£+]_'-2@)
Lr =i+2j+2k+u(=3i+4k),
where A and p are scalar parameters.

(1) Show that the lines intersect,

(ii) Find the position vector of their point of intersection,
(ii1) 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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(b) 0 8¢ cferemd wedted & ¢B sdE obds ecms
Loir=i—j+AQi+j-2k) oo
Lr=i+2j+2k+u(=3i+4k)

O gm0 A 320 [ w5 6Bt eemA.

() 86 o8as o dBemm edema D D eosidsim.

(i) edey clesed BHH® ceocBme owwssiz.
(i) e30E oloh B3 need oot@n od®mcen Sw ¢aldsin.

(iv) o587 080 eem BB need maé’)é%cso@les@zmdéﬂ,w BEIBTI).

(02) (a) ®on® HomTenwnd wew 8 wdsI gyo Dy mSsin.
y+5
= =z~ 2 o8id agnd §) 1o emdenn

() 7-@Bi—j—5k)=1 pes v i;—% -

@00 sIH.
(c) r(t) = (g cost,1— sint,— gcos t) 8So Darfman 90 eestdn O emfsics, ¢ds 6w

88O mEed ed®mcens eenwsn.

(03) (a) A cfesewnd Dedehm (1, 2,0) vw | 085016D eoc@m wdmcens 1 =21+ 6k +A(j + 2k)
@®. B eulene | 08500 @n BSOmed AB eeclma | o800 =8y D 888 . 4
clesed 80 | olomDd g8 emd® ¢J eminsis.

(bya,b,c wnd cecclm O ams 6@y gemmie 888 [g_ b g] = (g X b_) © C @D.owD

YBOE BIB mOBIB.
() (@xb)(cxd)=(a-c)b-d)—(b-c)(a-d) 20 eosiosts.

(i) o583 (@ X b) (¢ x d) (b x c)-(ax d)+(c xa)- (b x d)=0 &>

geufnme mOTIn.

(iii) [Qx b axc g]:(g_ . g)[g_ b g] 20 evsIDsinm.
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(02) (a) Prove the Sine rule for plane triangles

(b) Find the acute angle between the plane r - (3i —j — 5k ) = 1 and the line
x-3 y+5

—_— — 2

2 —4
(c) Show that the curve r(t) = (% 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 A has coordinates (1,2,0) and the line | has the equation

r =2i+6k+A(j+ 2k). Point B lies on the [ such that 4B is perpendicular to 1.

Find the shortest distance from A to the line (.
(b) Let a,b,c and d be vectors and as usual the notation [_q b 'g] = (g X b_) " 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 Q) =0,
(i) [ax b axc d]=(a-d)|abc] ' '
(c) Solve the following simultaneous vector equation for x
aX 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 - 1)i +—== \/—_ j+etk.
(b) Find the limits of the following vector valued functions, if they exist. Otherwise, state

that the limit does not exist.

()  lim (2220 i j_'+(m‘1) k).

t—0 t - t t
.. —t 1 . (t+1)
(i1) lgrg ( £‘+ tan™"t j + EEary _Ig)

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

acceleration of the particle at time ¢.
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(c) 8o 830008 edmdens Seg x emerim.aX x=aX b ewa - (x —b)= 2|a|?

0. 008 a sw b & yB cocim ed.

(04)(@) E(t) =In(Zt - i+

\[&71:_1' jt etk oocdm Goowd De® eensim.

(b) swum wecws! eeclnm §uwsis B& 808 8 5O cewrnsI®. B8 ernsdBE 5H® & IO ecwss

DCBID.

. . (log (1+t) .  e‘-1 . Vitt-1

(O (R () k),
.. . —t . —1 . (t+1) X

(11) tl:rgxg (e SittanTt 4 ey @)

(c) 00 me Dnpwm BDEm Dmed, mnew t O 80 o8 BHY® cec@mas
r(t) = (cos (2t) +t?) i +sint j +4t> k D2 688w, moce t O BO 4o@edd fdSehw ©emw
OB,

05) (@ f(t),g(t), h(t) oyt Dvend gdmcs eedm §» 03 .

%{Z(t) X (g(t) X ﬁ(t)>} = dgt) X (g(t) x _@(t)) +f() % d%it) X h(t) |+

£(t) X (g(t) X 9%9) 0 ensIOsm.

(b) f(t) omy t € RSB gdmes §nws! Om gnd, ¢ on Bun eec@mwes.

0 510% S s Le o
b 2520 L oo
DO eessIDsTm.

d*r(t)
dt?

@O Tt =5 i+tj—t3k 20 [ r(t) dt = —=14{+75) — 15k @0 sodme

DOBIB.

w
(i 7() =sint i+cost j—sintk o0 =0, [/2r(1) L2 4t wenmes nosts.




(05) (a) Let f(t), g(t), h(t) be three differentiable vector functions of ¢ . Show that

{0 % (90 x20)) = L2 (900 x 0 + 10 x (42 x a0 ) +

F@©x (g x TP).

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

vector. Show that
. azf(t) )
M [fOxXx —Z-dt=f()x =—+c and

(i) 2ff(©)- —det—|f<t>|2+ c.

(©) () If r(t) = 5¢% i+tj—t>k,prove that
Frox L9 g = 1404755 -15k,
dt? J
(i) Let r(t) =sint i +cost J—sint k. Compute

/2 . dr(®)
fo. r(t) " dt.
(06) (a) Show that the curve () = 2t i + (1 + 4t)t j is a parabola, where t is a parameter.

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

(i) theunittangent vector T,
(it) the principal normal vector N and the curvature,
(i11) the unit binomial vector B and torsion.
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(06) (a) ©co®Bw t gregecsy r(t) = 2t i +(1 +41)t ] Omw v&Hdcwexl @D ousIDsIn).
(b) @Omoe sOwm wdmdenn t 88w qazgg@cfzsf r(t) = 2sint £+ 2costj +2tcota k
©D. 008 0 < a <1 ed.

i) N yom Ept?i@@toca 8% D250,
B 850 a8c®ne vy D50dbdw @wowsis.







