8 como EOim BIOBgmIcm

Beniet/ gdnomed cold ad®icED
g¢Oeam eBmlmess - 2010/2011
Dxbwifn odna - nuidmn 8008
APU 1140/APE 3140 — ee¢fizs B

DICE O GG,

oo 2010.12.27 T obeid: eob. 9.30 - ub. 1130 ¢xion,

[6] D pEm@D o 2D gofom WO BEnd eomxim.

1L (2) vom qlzsf@bzs) givs sensin; @88 @?=£, 5R=3£, O_.Q=g eb. M wm QR 8
®0r cxlasnd.

)] OP et R_Q, P w2 g qigedss @ OB, &

(ii) h?Q aslm p wm ¢ gigeds gme ndsin.
(iii) § om 2 =dm ¢ QP &m E.S'=k@5 B2y M
682 g calusos 0, MS wxim, p.geo k

geyedyl gmm ouin.

= — ‘ ' Q
- (IV)MS ozl (0 © es@isins 8, k 8 avs etiasim. o)

b i, I kom Oxyz qos mBBn deinm oddfan 88e08= Ox, Oy eo:; Oz gulede Om
| Con Deded § Jom ceclnd,
OA=4i+14j -5k, OB=i+2j+7k e OC=2i+6j+3k =6, BC, CA eocEn
e3@aximd 88 eusiDsim. | ’

A,B w C cdes dnelifio 80 geofoma mdsim.

2. (a) ao b Bd-gos cccln eeoam a-b g0 gEns gbd edsim.

(i) a=3i-j+2k ew b=mi-2j-3k 28, g o b cOIm O B m B oo
@EIICI B

() i+] oo i+j+ik eod@s gnd emieia 45" 8. 1 8 Bown® goows emosim,

(b) OA4B ox Eﬂ=g 3t HOTézQ D= ol g Semfmud ece o8 £ o F oxn

88cd8s! 04 ese OB @w, OE:EA=0F:FB=1:3 o o8 § cfes eces 05§,

L
BE=ZQ—Q 20 ewsidy, BE® =%|g]2 +|é|2 —-;—g-g 9D geaiomo @dsim.

AF? oems, 080180 ymemes 8oy AF = BE »®, 04=0B a® geoinzo @dsis.



00127

3. (a) OABC ox onedmces. Od=a, OB=h oo OC=c eb. §,,5,,5, © 5, o5

Bedgst OAB,0BC, OCA v ABC gnesios dbiovebEd ndim Bmcsd ¢} ececBn
w18 ¢ 9Dy BEeDEs! Guesidcd c8l ece 838 gmd oce B g} g8 ¢ 8m§,

|axd|  [bxe|  [exa]

|| | s

| gxé| doB8m eco S0damo wdsim; Oms], @easim.

4 -
‘ mBe, Zg, @LIND B3,
- s r=l
(b)) O gewd gpadnesst 4, B oo C clusde BBYO ceelim BReDES 6i—4j+4k,
' —6i+4j 12k, —i—2j -3k ew i+2j-5k @B AB eow CD oban edemas Dm D

£330 58 EOEim,

2B, edem crfused 8858 eecBnu eminnim.

4, (1,4,2),(1,0,5) &am (0,8,-—1) om eEvses 7, neo On 8808, (2,2,3) cfess 7,
nEe On 8805 end, (g +27 +2E) eeclnoe nEod g8cea @8, (a-,O, ﬁ) Crsne,

T, a0, oE eend On 8808,

() m meesd maﬁama@ oBnden eessim.

(i) 7, meend 288wz oudndemn eessnim.
(iii) 7, s 7, e eem o6 g emiea cos” G—;EJ a0 eusidsin.

(iv)a s0f oo, nc ecen8 edicsn obifhied adndeon r= p+aq gumdenss

IR mOHim,

)] (1,1, ,u) cmung, T, svr, Be e¢ndd edibsl 8808 m8, 1 © omud sovosl

@I TIE.



5.

i

@) f on ¢ 8 gbmEs eecln @Encam!’ ece mB@.
. df 2
0 2] {i(t)-jjdt =|r@ +e.

d’f df
d,z—}d“i*?ﬁ

(i j[ FAGL:

R0 cdme ndsln; e@8 ¢ oo ¢, vn §80n Sum eecln b

2 2 '
r(t)=5t2i+ti—r3§ »®, I[gx%)dt @S,
1

(b)) Fx,)=x*i+y? J Bcw 883, gogds y = x? BHdEe Yed (0, 0), csened 80 (2,4)

culens ¢Eb Demas 582 20z milicn asmsme mdnim.

¢ Ogos 8n P coienom @8B8oin DD (x, y,z), ! 50BBwr graeds

xX=t, y:tz, z:%t3 83 2 epim.' (0,0,0) colosed 80 P O g E)a;_'a s § ®8x3

dt
Gomme =0 g, { a;zg@db‘j',-d— @B,
s

(i) P & don doban eeclna ’t\= ({.+2tJ_r'+2t21_c) 28 eusidsim. |

281 +1

o d "
(i) —t-= Kn goo oiboecs, P eofesens dgomd &, —2—2 20 eosiD,
ds (2% +1)

Hm g8E®EG, n eaxssim.

(iil) qod e8c®ac b ewissin.

. db n '
(iv) d—-———rn 99 0Bnensl, Dyoud o Bxnbimma T ©fim 20 ersiDaim,
s




The Open University of Sri Lanka .
B.Sc/B.Ed. Degree Programme

Final Examination - 2010/2011
Applied Mathematics - Level 03
APU1140/APE 3140 — Vector Algebra

Duration: - Two hours
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Answer Question No. 6 and three other questions.

(a) Consider the followmg figure, where QP = P, OR=3 P, OQ . M is the mid-
point of QR . _ R

(i) Express OP and RQ in terms of p andg. - '
(if) Express MQ interms of pand g.
(iii)If S lies on QP produced such that OS = k0P,
expréss MS in terms of p.gand k. _
(iv)Find the value of & if E' is parallel to—Q_()" . o

(b) i _] k are the unit vectors in the posmve directions of Ox, Oy, Oz axes,
.:respectively, in a r1ght~handed rectangular Cartesian coordinate system Oxyz .
If 04 = 4i+14j -5k, OB =i+2j+7k and oC = 2i+6j+3k, show that the vectors

BC and C4 are parallel.
Deduce that the points 4, B and C are collinear.

(a) Define the scalar product @-b of two non-zero vectors a and 5.

() If a=3i-j+2kand &=mi—2j~3k, find the value of m for which a and b are
perpendicular.

(ii) The angle between the vectors i+ J and i+ J+ak is 45°. Find the possible
values of 1.

(b) Let OAB be a triangle, such that OA4 = a and OB = b.Let E and F be the points on
04 and OB respectively, such that OE . E4=OF : FB=1:3.

Show that BE = %g—é, and deduce that BE? = ‘{Igi af +|a[* -——;-g-é.

Write down a similar expression for 472 and deduce that if AF = BE ,thenOA4 =08.

-1-
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3. (a) O4ABC is'a tetrahedron and 52=g, OB =} and 55:9 Let s,,5,, 5; and 5, be the
vectors whose magnitudes are respectively equal to the areas of the faces O4B, OBC,
OCA and ABC ; and they are directed outwardly and perpendicularly to these faces,
respectively. :
|laxb| | |bxe| |exal
+ +

|£1| |§2| '§3|

Interpret ] axb | geometrically. Thus find

4
Also, find ZL .

r=|

(b) With respect to an origin O, the position vectors of the points A4, B, C and D are
6i—4j+4k, —6i+4j—12k, —i-2j~3k and i+2j~5k respectively.
Prove that the lines 4B and CD intersect.

Also, find the position vector of point of intersection. . )

4. The plane 7, contains the points (1,4, 2),(1,0, 5) and (0, 8,—1) . The plane z, contains the
point {2,2,3) and has a normal vector(i +2j +2E). The point (e,0,/) lies on both

planes z; and =, .

(i) Find the Cartesian equation of z,.
(ii) Find the Cartesian equation of 7z, .

(iif) Show that the acute angle between the two planes 7z, and 7, iscos™ [%) .

(iv) Find @ and /3 and express the equation of the line of intersection of the two planes
in the form £=£+ﬂ._q_.'

(v) The point (1,1,) is equidistant from the planes #;, and z, . Find the possible values
of u. ’

3. (a) Let f be a differentiable vector function of ¢. Prove that
. df 2
(i) Zj(i(t)??]d’ =|7@| +e,

(ii) I[J_’(t)xd i}dt=ix%+gz;

dt?
where ¢, and ¢, are arbitrary constant vectors.

2 2
If r(y=50*i+t j—r'k, find J([xj £]dt.
1

t?.

(b) Calculate the work done by the force F(x,y)=x"i+ J on a particle moving from
the point (0, 0) to (2, 4) along the parabola y = x*.

3.



S o0w27

The Cartesian coordinates (x,y,z) of a:point P on a space curve are given, in terms of a

5
parameter £,by x=¢, y=1*, z=§t3'.

The arc distance of P, measured from the point (0, 0, 0) is denoted by s. Fihd?, in
_ s
terms of ¢.

(i} Show that the unit tangent vector at Pis t=

2r21+1(§+2tl+2t2_l_c_)

n

(ii) Using the formula at = m; , show that the curvature x at arpoint' Pis 5
ds (262 +1)
and find the principal normal .

(i) Find the binormal b, o o

A

(iv)Using the formula _c;_b ~—rn , show that the curvature and the torsionz are equal.
s
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