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The Open University of Sri Lanka
B.Sc/B.Ed. Degree Programme
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APU1140 — Vector Algebra

~ Duration: - Two hours

Date: 20.01.2010 Time: 9.30 a.m. - 11.30 a.m.

' Answer Question No. 6 and three other questions.
o (a) Let OA4B be atriangle and let X and ¥ be the mid- points of O4 and OB

| respectlvely Z is the point of intersection of XB and ¥4.
' If Od=g and OB= b, show that the position vector of Z with respect to the origin
0 is H{a+b).
(b) With respect to the origin O the position vectors of the points 4, B,C and Dare
i+ 2i+3), pit2) J and i+gq J respectively, where p and g are real constants. It

:'.1s given that ABCD parallelogram. Without using scalar products or vector products
(i) Find p,q and the angle 4 DC,
« - (i) Show that ABCD is not a thombus.

: Define (1) the scalar product g-5 and (ii) the vector product axb of two given
. i vectors @ and b..
%_ iven that 4, B and C are three non collinear points and O is the origin, interpret
= : the quantity |OA4x OB-OC].
§ : The position vectors a, b and ¢ of the three points 4,8 and C with respect to the
-

'orlgm O are {+2j+3k, 2i+ j+k and i—j+2k respectively.

(i) the cosine of the angle 4BcC.
_: (ii) the area of the triangle ABC.
(m) the volume of the tetrahedron O4BC.

R
position vectors of the points P .0, R are given by i+2j+k, 3i-j +2 and-

3J+%k respectively.

i) Show that P, O and R are collinear, and find the ratio PQ OR.
(if) Find the vector equation of the line PQ.

i(“l) Show that the line J givenby r=1i-2j +3k+ﬂ.(—1 +j +k) passes through the
“point R, and find the acute angle between / and the line PQ.

b) Prove that, if four points 4, B,C, D with position vectors a, b, ¢, d are coplanar, then
: [abc]+[acd]=[abd]+[bcd].

z| denotes the scalar triple product xxy -z of the three vectorsx, v, z ]
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Show that the distance of the pomt £ with position vector e from the plane W1th
la’ ~en

T
Referred to a fixed origin O, the position vectors of the pomts A, B,C and D are
_J-;-k 2i—j+3k, ~i-2j+2k and 7i—4j+2k respectively.

equatlon ra=dis ——=

‘ (1) Find a vector which is perpendicular to the plane ABC .

' '(ii) Using the result in the first part of this question, show that the length of the

o _ " perpendicular from D to the plane ABC is of length 2J—
. : [No credit will be given for other methods]
8, 0 ' (m) Show that the planes ABC and BCD are perpendicular.

__ (Iv) Find the cosine of the acute angle between the line BD and the plane ABC .

-(a) The position vectors of three points 4, B, C w1th respect to an origin O are a, b, ¢

) om . respectlvely IF OA 1 BC and OB 1 AC, obtain two e
Cooiia,band e.

.7 Use them to show that a-e=h-c.
Tk _-Deduc_:e that
o (i) OC L 4B
- (i) 04> + BC* = OB* +C42. '
5 (b) Calculate the work done by the force F(x,y)= (x+ y) i+(x- y) Jona

partlcle moving from (J, O) to (0, 1) along the circle r= costr+sm t].

quations involving the vectors

I gyt

5 C '_'esmn coordinates (, y, z) ofapoint 7 on a space curve are given, in terms of a
parameter &, by x=ccos@, y= csm9 z=(ctana)f, where ¢ and o are positive

consta__ ts with 0 < < 5

: 3The c dlstance of P, measured from the pomt (c 0,0) is denoted by s. Find 5—9

—i cosasmﬁ+_|cos0:cost9+ksma

(@ __Show that the unit tangent vector is t =

[X][%)
|3
0]

(if) Usmg the formula Z'— = zcn show that the curvature

.
K at a point P is —cos® &, and
s

c
find the principal normal n

am (III)Show that the binormal b =

= isinc'xsing—jsina‘cos¢9+kcosa .

(W)Usmg the formula —d—b =—rn , find the torsion r at P.
o .

N

erify the formula <7 _ zb-
e ds

A i
x t, for the above space curve..
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1. (a) OAB Senmicos e q- X oo Y on 88085 04 s OB Oe BDr Edus
@Es ¢ @8@ Z am XB oo Y4 Bg edigm cuns 0. Od=g exw OB = b =8, 0
8c ezsfmscaa nedesd Z 8 8&9@ ee¢@my (a+b) D eosiDsim.

(B) O gcwd emadnD, 4,B,C esw D @z&f@xsae 8490 eeslm BEeDES i+ J
2i+37, Pi+2j e i+qj @0 @88 pew g ony DIciidm oo ®5. ABCD wm
o@sindigges. qz‘aea @Rne ewnd @@qfﬁ QfRms mbdnens! encd, o

() p, g e ADC emiens esonis,
(i) 4BCD w5 ec@ews emdn 88 ewwiduim,

g 0 b eecBn e@Eend (i) a-b ¢ g&no o (ii) ax b '@oq@z‘n Qs glid cxdsim.
A,B,C ) &» obfa emmdm cder noe @ O om §c cxfess 8¢ B cn:sfzs:@
OAx OB - OC Gl BEdein mdsim.

0 8¢ crfersd gmddoesst 4,8 oo C ces 5;@538 a,b uo ¢ BSY® coclm |
B8EedE=f I+27 43k, 21+_]+k e [—j+2k b,

(i) AB C endsmed emiodmam,
(ii) ABC Benised DedEas,
(iii) OABC ompedmeed e88:0

@303 z529,

(@ P,O.R @ﬁf@ﬁae 8828 ee¢n BEeOAS i+2j+k, 3i—-j+2k ew 45 %l ik o8

(i) P,O,R dm olidu ap eunid, PRIOR qmoma emassis,
(if) PQ obdned eocln sdmdema ommmsim,

(iii) » ——r—-2]+3k+z1(—1+1 +k) 0855 o¢m c@m ! ob@nd, R cmlens wdwy ax )
eonidy, [ ew PO oba® emnd 59 enlemn @mIssim. '

(b) a,b,c,d 8898 cocln obn 4, B,C, D cues uod dnne ob =8, 880
[abe]+[acd]=[ab d]+[b cd]
20 oz DO=TH.

[@®8 [xy z] asfems x, Y, Z 0e¢8n nem8 xxy-z ¢fn 850 ofng m@m’@a].

1




d—e-n
r-n=d elndgs ofn nred 80 8890 eeslo ¢ § £ cunod e ed l——"‘-—

) ersiDsim,

0 gdc geud gmpdan, 4, B, C oo D culusdc 8898 eecln 88e0RxS
-j+k, 2~ j+3k, —i=2j+2k e Ti-4j+2k .
(i) ABC »Esd chomn eoclmom eeomsim.,

(1) @®® gEmecs ol emDend § g5dce wBbmensl D csused 80 ABC DEad 4

CB® ¢ dom 246 98 sonipuim.
[ @Dt @@ 35200 CWET B exvenel]
(iii) ABC ew BCD nE 88emn CBun D eoniDsim. .
(iv) BD eban® ew ABC DEG gm0 198 enfamed emdeBxn eeamnis,

(@) O gc cHenwd q@Rdlenst 4, B, C cdus pemn B8998 eeql@n BEedBx a, b,c
®0. OA L BC ew OBLAC =8, a,b,c ©eEn gdg olndew eems 8 vxim,
deh wiBmewsf a-c=b-¢c 8o @t::zsfé)a‘fm 83,

(I) ocC L. AB,
(ii) O4*+BC* = OB* + C4*
80 gevduma mdxfm, _
®) E(x,p)=(x+») i+(x-y) j dco 084, qogds r = costi-+sin tj B 2od (1, 0)
85 (O,I) c;zst)d Dens S8ed? nom aEScaca DeBmS @S,

¢Omim Ogum 8 P cfesom (x y,z) =008 Dediom, § cso‘a@ﬁca::ﬂ gress

x=ccosé, y=csind, z=(ctana)f @ﬁﬁi"a g @d8 ¢ oo @ g Om mosBm a's’icsm_f
Om god << 8. i

(c, 0,0) cesed 80 Po 1B Do &0 § @sti’ GRS T G, % G053,

4
(i) dom doboms t=—icosasind+ jcosacosf+ksina @8 esxtosim,

M

. dt " 1
(1) :i-y—zicn oo wdneas), P cdesens Dgmad® Kk, —cosia @O ISR L
c

A
giam gBc®Ae, n esoxin.
(iti) g a8c=0an b = isino:sin&—jsinacosﬂﬂ_{ CoOsSa @0 evsiDuim,

A

.. db A
(iv) d—=—rn 8nw wilnes, P 82 Omdlbnme, T ewoiwsis.
s ,
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dn
PUD ¢ime Dy ©ew, g——rb-—fct Bmes sImBIeza za)o’ﬁfm
§
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06 apib elamalped gaany i alamssEnsgh s:'ﬂm_u;mﬂé@&,.
: _-.'.'(a) OAB 8 ®® wiGataiiurssd QsrsneuGst®, X oppib Y steamer wonew 04 Lopmib
. OB e pOUYsTefEmGADmaDh Qandis. Z g XB whpib YA stdemaipr
r i oL Gan’ Bl LIETFSIﬂU.IH@LD Od = a oppb OB b %@mnujlsm, o PSS E&PSE Z @sur
| oa,b, = "ﬁi.‘}’;grrmr&eﬁnsﬂlmrrsmgj 3(a+b) 66T &,m_@aa
N ouim o
: '(b) @_gnugsgl O gida. 4, B,C npnib D:Egbeﬁlu_lsumﬂm ;ﬁrramas&,rrsﬁesﬁm @psmgnu_lz+1, 21 +3_] ,
:_.___; pi+2 J wHpIb i+qj srsun.lammrr@m, @rm@ P wbmiD g eranuen QUL wrfafEmEiD.
.Gmgpun ABCD DT @smmaaqm 6TaS STUUL(B6engl. eTariamii Qu@as&rmaasmsn(su.lrr
f';ea{snmgj aneil Quupaa&m&msn@u_lrr L el &n g,
(1) p,.q oppId GaErTemid _A'D C:Qg,:ﬂlummsmgjfﬁ HI e,
ed (1,0) :

(i) Gogud ABCD awang! B SMLESINnede sTaayD &M Ha. -

UL @ et a ohpib b smsaipi () srtisfiuaUussh a-b bhpib
(i) erellGUpdaDd axb <y duwsDPamar RUDTLDIEGS. T
.;B-mﬁ)mjtb C ersiien @G é&nimmsbmnﬁ SILLCL apaip Usielaghd, O e
Duﬁﬁmnﬁm@ﬁrmagwﬂm OAxOB-0OC GTEITLIG 6T Li(RyLDsmEn QJ'h_lrﬂfses.

2 huge O &ibs apsm Laafsst 4, B wppd C STeLTOUDIST BTeTdsET e an
b oppid ¢ ereiman wepGw i+2j+3k, 20+ j+k wbpib i - +2k Sy
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o Qe aismiGusTHsD Leefl P @ ApsET pdr 6o pime (x,,2) srdLar
umoremp @ &niiuns, x=ccosf, y=csind, z=(ctana)d wed sriuGddpar. ks c

ppph o eteuar 0 < <g~ ShGonmieten Gt wnHaeanmgLb.
: Hﬁﬁéﬂ (c,0,0) BeOphbg Denaalu’ L P @ 6ol SMMoTang s e

AT . ds . .
 @isaluB B! 7 B &IOS,

() oeoed GpI_edd analutaigl t=—jcosasin@+ jeosacosd +ksina siad an’Ge.

L

TR dt A L. . . . . . . .
i) _d__=;cn ETENERND (& SETHmEH utalsgl, ystall P @ed ausmsiey x @ -l—cosza g6
Y s i c

S ey, HEEMIDE QURIRIET N BE &G,

(i) Bupenlod QEsieleiiagl b=isinasing —jsinacosf+keosa stand &1 (H.

'-_(u{ 'E=——rn STGITEID &oHTHmel Lialbg, P Eausten (poidasd 7 B3éb SIand.

A

A I

:'k'(_?.'mﬂ)um Qaah auanan alixg %ﬂ=rb—x't @ sumigl L ég .




