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1. (a) ABCD es@nsmdugem AB 0823 g ow BC 883 b Boweis 68, ACS 8s eSun M

e BD8 82n culene Nm®, a oo b emeds’ AM oo AN eswssio,
amBst, M e N dn cfen 80 enxldsizm,

(b) O geemd gmaddd, 4,B on C cxesde 8898 cocln BEeHESS a, b ow ¢ @b

(i) 2 =0 @c AB ebdud @m AB:BP=2:1 8m o P cdunn 880 g @0 2
gIm®, a on b eimeds! P8 8899 eei@no, pomissis, |

(ii) BC®m Q cudesod BowoC god BO:0C=1:3 0=m it 888 giofe® b ow ¢
gedsl 08 8850 ee¢Bmo, q emoxim.

(iii) AC 8 @05 cfuns Rece B qzmﬁsn@, P, O e Rz olidin 28 eosidy, PO:OR
GVIMG DEHZII WIBIB. '

2. gen b cocln ccend (i) a-b g8e gdiins ww (i) axbh eeqdn glna gbd ¢SDulm.

" {a) p ow q eecln ecend dnyd PO cEID . |q|=\/§|p|zn@, 2p e q8 dmmd

qo cBaw 89 eozidsim.

(b) O @cud endddeasi 4,8 vrw C cdunde B890 secln B8e08x a=i+2j+k,
b=2i+4j+3k oo c=6i+6j+6keb.
()AB-AC,
(i) ABx AC,
(1)) ABC Jemiaed dliodcm,

(iv) ABC meeun8 =88wim edmdemns

@&ansin,

[oeeor 88 el



3. (2) m98uuy Dedtom BEORY (~2,1,4) wo (1,7,6)8 A oo Bemen a nom-
| ob@ed eeqln ém 08wy wdndes ewnain.
C () L ow L, obin ecan odndes
L: r=0i+j-B+ai+2j+38),
L r=Gi+s)+Bi-j+b
ece ? g 088 a onf o0nd8 eend.
M I mm@@eﬁémc& O B sosid), edem cfused Defduim e@sicss.
(il) BRed B8Emd r-n=d gumdeadt e¢@, L ) L, grimbondmn 7 neod exd@mdamn
HYehn mduis.
4. (a) @@q@ eBmderc 88e08s r=a,+1b, sw r=a, + Hb, B elid e¢m god @5@@
gd sew gmeains) @a eaDsm.
elidh ecmm ec¢Bn wdnda I =(1—t)i+(t—2)j+(3—2t)k 1)

©ory =(s#1)i+ (25 1) j’—i(25‘-+-1)‘lc %0, e0® ebidi gmd endnd® ¢d etusis.

(b) Onpedacon Bbs omeds 8898 ee¢®m a, b, c,ded. |

@®8 uB®® él[a_b d]+[b c dj+[c a d]—[a b c]| 2D eosiDsim.

[@®@8 [xy z]ovlems’ X, ¥, z cechn nemB XXy -2 62 S50 gfino Edzueﬁca e@d]

5. (@) r{it)= (l——t){+x/t-if+£/_c um eeclin @xned Da® Bwoulnm.

=®8 ¢ un sdESas.

d
(b) rom ! v0i@B0s ceclin Bood 58, g;('txg} @sEim; e@8 ganm Ham
ra

ee¢iinoasd.
(c) t miged T qugdn oi0dwn ga=4i 98x1 B gum.
gi0@med ? gond §c cfesed? v(0)=4 J peboew] 88 Ja. qugd vddcum B8

O 2D eoniDsim.
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6. (i) wudiy gemmenst r={(F) gbme Dnosf sgws “Frenet-Serret” é@-gﬁm@ 2osim; 008
0wz 836:88wms.

(i) aesm b iﬁcarl:n 20 r= (a CcOS 6’) i+ (a sin 9) i+5b0k gdmm Dgens Som dobana,t o

R :
gt @BcPda, n donm cecloma, K wudn Son emie wigrm 3D evnih, OB enie

@330,

mbe, @8 Dmm agwy ‘07 82 quc g8c®aa (b), Dmmd (k) est0 Drodbmzmes(T )

e300 5,
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Answer four questions only.

1. (a) ABCD isa parallelogram, a represents 4B and & represents BC . If M is the
midpoint of AC and N is the midpoint of BD, find AM and AN in terms of a and

b, and hence show that M and ¥ are coincident.

(b) The points 4, B and C have position vectors a, b and erespectively referred to an
origin 0.

(i) Given that the point P lies on 4B produced such that AB:BP =2:1, find p, the
position vector of P, in terms of a and b. e

(ii) If Qlies on BC, between B and C such that BQ:QC =1:3, find q, the
position vector of @, in terms of b and e

(iii) Given that Ris tﬁelmidpoiﬁt of AC, show that P, O and Rare colﬁnear and
calculate PQ : QR. -

2. Define (i) the scalar product a-5 and (ii) the vector product axb, of two given

vectors g and b,
(2) The sum of two vectors p and q is perpendicular top. If |gq|=~/2p|, show

that the sum of 2pand q s perpendicular toq.

(b) The pﬁsitioﬁ vectors with respect to an origin O, of the points 4, B, Care
respectively a=i+2j+k, b=2i+4j+3k and c=6i+6j+6k.
Find: (i)4B-AC,
(i) ABx AC,
(i) the area of the triangle ABC,
(iii} the Cartesian equation of the plane ABC.

ITurn over



3. (@ Fmd the vector and Cartesian equatlons of the straight line j joining the pomts A4 and R
B ,whose coordinates are (-2, 1, 4) and (L, 7, 6) respectively. '

(b) The.two lines I, and L, are given by the equations
' L: r=Qi+j-k)+ai+2j+3k)
L r=Gi+S)+Bi~j+5).
where aand g are two parameters.
(i} Provethat L and L,intersect and find the point of intersectibn‘
(i) Determine tﬁe equation of the plane 7 containing L, and Z,, gfving your anéwer

in the form r-n=4d.

4. () Write down an expression for the shortest distance between the two lines {, and I,

whose vector equations are r =a, -+ 1b, and r=a, -+ ub,.

If the vector equations of the two lmes are = (1-1)i +(t 2) _|+(3 Zt)k and.
—(s+1)1+(2s 1)_] (2s+1)k

find the shortest distance between these lines.
(b) The four vertices of a tetrahedron are at the points with position vectors a, b, ¢, d.
Show that its volume is é;l [a b d[+][b ¢ d[+[c a d]-[a b c| I ..

[Here [x y z]denotes the scalar triple prodﬁct xxy-z of three vectorsx, y, z.]

5. (a) Write down the domain of the vector valued function
. o] .
r(t) = (1—t)£+\/;j +ﬁ§ , where ¢ is a parameter.

. . drxa .
(b} If » is a vector function of parameter ¢, find Z(— —J; where a is a constant

r-a

vector.

(c) The acceleration of a particle at time ¢ is given by a = 4i . Initially it was moving with

velocity v(0) = 4 at the origin. Show that the particle moves in a parabola.

2.



6. (i) Inthe usual notation state the Frenet-Serret formulae for any space curve r =f(g);

where & is a parameter.

B [l )
(i7) Show that the unit tangent vector t , and the unit principal normal n , of the space
curve r=(acosf)i+(asind)j+50k; where aand b are constants, make constant

. angles with the unit vector k, and find those angles.

R _
Also find the unit binormal b, curvature (x)and torsion(z) of the curve, at the point

‘a.
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(@) ABCD sdng o Howsid @D, @ <mag A48 mub b aweg BC gjtqtb
©fadama. M ey AC @dr pELysTe whpd N @yans BD G BEUEET eTafian,
AM D@D AN 2 4 pgb b anidsd snehs, wppk BHHbs M wipn N s
QUTHBSID sTaIEET. ([,

®) on e usH O @ddEs saizst ﬂ, B oppip C sréuanaipiier sradbaralast wwap@u
a, b oppIdb © eTE@EEITGD.

(@) ysital P anemgm AB:BP=2: 1 P <BhEGLOTD) AB \Bgenangsl sTang STULC Ganang). P
Bein mrencaral p g a wpmb b srids Eradis.
(D0 @vam B @hed C Bheb Bty BO:0C =1:3 Aygiorg BC Sgaang
erefiei, O @ain gnanbened q m b wppb ¢ iyt EraE.
(iii) R gyt AC @er p@LUeTaN sTand solud Getangt. P, O wbpe R eramsr EF

GRTGEILLo6b o Tataneu sTamdsm G&. whpbd PO OR Bwoaé sefibes.

B @ GTedes @ wppid b e (i) sEieRlCunsbsb a-b obpd

(ii) sreluCumésd ax b wndunDioa LS.

(a) e @nedest p opph q e mL@&.Qgﬁmasmrrm@ P Obg QFhindsimo.
|q|=x/:'): |p| stafia, 2p whpib q et L GHOsTmGUTGE q B AIHESETGD
GTEITEETI (B,

(b) yshaliman 4, B,. C eramamsuilalt eih 2 pubs O GBEETan sSrandbsralas (LPSDIDEL

a=i+2j+k, b=2i+4j+3k wpgid ¢=6i+6j+6k ausb.
eiiauheUsmaUDEnDE & amT.

() 4B-AC,

(i) ABx AC,

(i) wisGenaft ABC @t upiieteay,

(iit) gemn ABC Gt Qbbb est S0EUTE.

-1- [omasestd L
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3. (a) q%shhg;uﬁﬁ @pm;g)(%m (-—2, 1 4) LomED (1, 7, 6) @I qaﬁsﬁ!éssﬁ A wpoib B :
BsmEgin CETEET el Sl DD OBHGHETL Lp.6T FDMUTEEMETS SieRTa.
- {b) Bren@® Gar@eat L wppib L, stenuan Satabh SndLi@aasd Sriu@esupa.
| L: r=Qi+j-b+a(+2j+3k) |
Ly r=QGi+57)+A0-j+E).
- @iwg & oppid [ eTear Eedl UIomahEsT Dhgib.
(1) L wppid L, stanuen @l Qe Bb star Boed Gl Gl Qb ysiafmud s,
(i) L, wbprd L, m Qeredii semb 7 @6t soswn e g gieiies. 2_10g) aflanL_amiLt

r-n=derdngud anpalsd sma.

4. (a) r=a1+‘}f.b[ oppid r=a,+ub, @ &T6F SENGSMIS GETaIL l, wppib I, sreigmib
s Garhoghde ol L Bes & grrbdbsnan GERITSDEUENT ARSI 6T{LD.EIE.

@ran@ Geraaidr EnelE ndur@Gss 1 = (1 — t) i+ (t - 2) j+ (3 - 21‘) k 1nibmib

B ,:W(,s,-;-, 1,),i,—|,— (2.5' - 1) - (2.5' + 1) K orafdr, @ CoiGognsOmiu L. 106 .a‘LL;m .
SNEENGE &l AR, '

(b) @b prapds BT o Fdast a, b, ¢, d grabsralseEnl e Lsalsai @) madlsimar.
BIHAT SERETIEY %I[a b dj+[b ¢ d]+[c a d]-[a b c]l ShGID ETaNGET B,

[Biig [X y z] @ang X, y, z G s wibanioh QUIHESED XXY-Z @ @PdsBsimgs.]

1 Lo . . .
5 (@ r@® =(1—t)g'+\/; j+—?k &TRtg@D @nalll QUEDIOTENE FL06ITC Lo 6T Dbt femuds e,
= =2

o | STAS @b UFLTGID i,

d(rx
(b) r erenug uporemd ¢ @ @@ STElTFETIY saE. E[L g) Db SIans; BhG a erangl
r-a

&@H Lomhsils srefimgio,

(c) Gprb ¢ B @ gaibmsuld wTwhHas a=4i e SO BRDEGS.  HIowEEDEILIT 60T
SIbuGSeD o pubfullalmbs Gauab v(0)=4 J 26T JpEBDG. HENEEUTDSE @

uyelenstale) DengBama! sTandhsn G,
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() ebpearm Gael aeand r=£(4) Bbab MGG (Frenet- Serret) @, bgﬂugrmg,

U PRILOWIT T @[ﬂmr_L;Lm s @G G eTaLG @ LIIOTEOD <yiD.
(iiy r=(acosd)i+(asing)j+b6k eamgud e suamsnia; @ie a whph b sear

a3 n
omPellEa, Dienhd OFTLelE &ral t LINID BEOGS HOOMIDE QIS N sTeLGT
Degh &ed Kk udr wonfeld Goremibisamen <y gD ETRIIGEMI Ly <O ET R 06T
" T A, '
Glogub sum;muﬁ\ui}aur DG  BHaonF  QOFsilsusm b EUEMATTR) (IC) OEDD  (PoEEsD (r)

sTaaTaDaD & ysitefiled e




