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Answer ALL the questions

The position vectors of the vertices 4, B and C of a tetrahedron 4BCD with respect to
vertex D are a, b and ¢ respectively,

Show, with respect to D, that the position vector of

(i) the mid-point £ of BC is -;:(Ig+g),

(ii) the point F which divides AE in the ratio 2:1 is %(g+_b_+g), |
(iii) the point G which divides DF in the ratio 3:1 is %(g +b+c).

Write down the vector equations of 4G and DE, and verify that they intersect at a point

H whose position vector with respect to D is%([g +c).

Define the scalar product a-4 of two non-zero vectors g and 5.
(a) Find the angle between ¢ and 5 in each of the following cases:
() a-(a+2b)=0 and |p|=|q|

(i) |a+8|=|a-|

(b)’ Find the vector equation of the straight line J; through the point (1,3), parallel to the
vector [+2].
Let Z, be the straight line given by r=35i+2 J+u(i—j), where u is a parameter.
Find the coordinates of the point of intersection of / and 7,.

Also, find the acute angle between /, and 1.
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Define the vector product ax5 of two non-zero vectors g and 5.

(a) Evaluate the following:

o laxdf +la-f

M AP
laf" 2 “-
(ii) a-[bx(a-b)]

(b) Oxyz is a system of right handed rectangular Cartesian co-ordinates and i, j ,k are

unit vectors along the positive directions of Ox, Oy, 0z axis; respectively.
The position vectors of the points P, O, R with respect to the origin O are

p=2i-3j+k, g=i-j+2k and r=xi+yj+zk respectively.

If ExP_R =OR, find If_| and the position vector s of the point S such that PORS

is a parallelogram. -

Deduce the area of the parallelogram PORS.
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uan S8udcde BEnd somnins.

ABCD omeImgam A,B w1 C Bbudc BSY eectn D 8bwe endddecss g, b c
ed. D gmaddewss, '

(i) BC 8 905 cuelm Dm, £ 8 8898 eecBos -;—(Q-l-g),
(i) 2:1 emeimwd AE edeem F cufusecs 8898 eecfma -;:(_g +b +g),

(ii)) 3:1 geomad DF edetm G cdesewnd BHL® eecBma %(g+lz +g),

2D eusiDsin.
AG w0 DE 8 ceclln udnde Su ¢, ded edign cmess Om, H & 8898

cetBme D gnpddeacss %(é + g) 28 mmpms @dais.

4w b Bd-gos eecln econ a-b g8e gdna qid ¢8Dslm.
(a) vwm sewst A O gbdded T a w1 b gnd enles esEslm:
(i) g-(a+20)=0 e [b|=[q

(ii) |2 +8| =|a - 4|

(B) i+2] ew¢Emd e@udnod (1,3)cxfens wdw am || ods cbiaed8 cecln
eod@ndeas sainsis.
H wdl@Bas § r=5i+2j+pu(i—j) 085 egyn cdm ab@wd [, ece ofg [ w I,
8 éﬁqzﬁ cEsend dedion eanim,

2Be¢, || wo [, emd o emienn etxasin.
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aw b Sd-qus eegin ecan axb cecln ghina qlid cslonim,
(a) oom weos! d0y gosnsim:
Jaxdf +a-3f

a” lof

(i) a'[bx(a-b)]

0

(b) Oxpz om tod esfemiens =08c @eiDm addSoeR; |, J ko BEebEx

Ox,0,0z qofede O» 2o Oded § dom eec@nd O 8c coens gmdddecs

PO, R cTesbe B899 eecin BEedExs p= 2{—31+/_c g =g:"-i'+2§

r=xi+yj+zk o0&

Féxﬁ=5}€ 0O, If_| easim. PORS w@udndges d» «82 § cdused $

8800 veclins eaxisim.
PORS sovdimdged Dbodes gecfoms mozim.
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GTEDEON. EfleT B EEREHGD afant_ e .

prapd ABCD @eir o sdman A, B wpmid C Bt e &8 D aniurar srandbasnalss
oDty g, b oppib ¢ eb.

D amiamer

() BC @i pGusist E S sranbaral %(g +e),

(i) AE m 2:1 srsingnid elBieed Ofde@b usiel F @dr snarbarad %(g+l_7 +e),

(i) DF g 3:1ersmgid eldsbded Mieh el G @ sradbasied i(g+é re),

STATEEBTL_ (.

AG wppid  DE stenusuipfein  esmedF StodiunGEmen sTIE!E, ohoib Dider D aniune
%(_ll +g) eI granbsrelow oLt H erdngid Lshelied Gl Qe Gib sTatLams

UML) LN Tése.

STANEILQAUHSSD a-b @ Widuoeans sialssi a whpd b Big aloTuDIss.
(2) Deireugpld felGauneh susmaligub g b b @b Bl Ul Carambansd
EBIT &l b

() a-(a+2b)=0 wpghd [b|=|d]

(ii) ja+5|=|a—p|

(b) (1,3) sreigyid ysiteNubanm_ s QFsbeugid, i+ 2 J TR &Tald@ SLOnbaTIoN agILoTa
CRIGET® [, B analdanauml L & o,
L, @ueig r=>53+2j+p(i—j) stanssriul et CRAGsTH eTalim. BYHG 4 g
UTLOTEiD Bh&D. [ whpid /, Bon_Qeu’ Gib LsTefuldr 6 e pieamemés Snaib.
DIGHGI_aT, | oppi> [, @D @I L e (CETamSmED &,
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S1alLGUGESD axh g Wélunameors sralss auwpplb b Big sumpupka.
(a) ddmaumeuansupfsr QUIDIOTETRIGMETS SaTES. |
jax[* +|a-5f

af [ef

(i) a-[bx(a-b)]

@

(b) Oxyz erdiiugl usbma QEHGHTAT QBHEIL o Dhéil DY ABTGHLNGLD. 7, 7.k
stear (pep@w  Ox, Oy, Oz Si&adsais EBTHHDSUIL OMET DICOGHETAMEST DyEHLD.
P, 0, R sréngyd Ushaflsafsll o pussl ystel O smiumar i1 60T BT EB6T (LPanpEL
p=2-3j+k, q=i-j+2k wppib r=xi+yj+zk Qyglb.
POxPR=0R stafisr, |e| pmid PORS @@ @osmesnonewnnn o e yetel S @i
gaiastal s sTalsubanDE SHames.

Baemagld PORS' @6l UTLLensmeu @itk S,




