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03 () a, besw coy eeeBn w8 0B, ax(bxc)=(c.a)b—(ab)cad cosiosim.

(b) &> bew con Bdgen ee¢ln o8 08§, a—2b+3c,~2a+3b—4ce» a-3b+5¢
eeclnm 9 B D essIOsIH.

(©) §c cFesed 80 x+y+z=2 BEEO g8 ¢O ©ewsID.
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(b) o@D x =217,y =1"~4t,z=3t-5, = o0 Dedoed ©OS HIB. OB wm WICHS.
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06. (a) @dw a ew efsics ¢ O uewH voy CO» Jnd cechn ©d8s mEo On 880m

Datmed eeclm edmdennr =c+acosbfu+asinfdv 20 essiDsis.

(b) Pu» 0dmed 05 clesed 8898 ece¢lima

5=(1+4cos¢9———6——sin9jg‘+[—2——4cos¢9+£sin9]1+(3+7cos€+£sin9}&, ece ¢
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The Open University of Sri Lanka
B.Sc. /B.Ed. Degree Progran{me

Final Examination - 2014/2015
Applied Mathematics — Level 03
APU1140 / APE3140 — Vector Algebra

Duration: - Two Hours

Date: -06™ May 2015 Time: - 9.30 a.m. - 11.30 a.m.

Answer Four Questions Only.

01. (a)

(b)

(©)

02. (a)

(b)

(©)

03 (a)

(b)

(©

If a is a vector and m is a scalar, what is the vector ma ? Hence show that

(m+n)a =ma+na, where = is also another scalar.

Let position vectors of points 4, B,C be respectively —2a+3b+5c,
a+2b+3cand 7a-c . Prove that points 4,B and C are collinear.

Prove that the straight line joining the mid points of two non-parallel sides of a
trapezium is parallel to the parallel sides of the trapezium with length half the sum
of the length of the parallel sides.

Leta=i+2j-k, b=2i+4j—-2k and ¢=-3i— 6/ +3k. Show that a,b,c are

linearly dependent.

Let a and b be non parallel vectors. Prove that the lines
r=ag-2b+ /1(@+ ZQ),[ =2a-b+ ,u(g+ 2@) intersect and find the point of
intersection.

Find the vertices of the triangle whose sides are the lines

x—-2 _ y-1 =z—2’x+1 _ y—4=z—5 and x=2 =y—l= z-3

-3 3 -1 -4 2 7 1 1 -5

Suppose that a, band care any three vectors. Show that
ax(bxc)=(ca)b—(ab)ec.

Let a, b and cbe non zero vectors . Show that the vectors

a—-2b+3c ,—2a+3b-4c and a-3b+5c are coplanar.

Find the distance from the origin to the plane x+ y+z =2.



04.

05.

06.

(a)

(b)

(a)

(b)

(©)

(b)

Let a, band cbe the position vectors of three given points 4, B and C on a plane.
Find the vector equation of that plane.

Find the vector equation of line that intersects two planes determined by the points
(1,1,1),(4,-3,2),(2,-1,5) and by the points (1,2,3),(~1,2,0),(2,-1,-1).

Let F(¢)=ti+*j+tk and G(r)=£’i+1j+k . Find %{F(t)xG(t)}.

A particle moves along the curve x=2¢*,y =t* —4t,z =3t -5, where ¢ denotes
the time. Find the component of its velocity and of the acceleration at time ¢ =1 in
the direction i-3;+2k.

Find the work done by the force field F = xi + 3° J on a particle to move from the

point (1,1) to the point(2,8) along the path y = x’.

Show that the vector equation of the circle having radius a and center at ¢ lying in
the plane containing the perpendicular unit vectors » and v is
r=c+acosfu+asinfv.

The position vector of a variable point P is given by

5=(1+4cos@—£sin0}j+(—2——40056’+—1—5—sin9Jl’+(3+7cos<9+£sin«9}k,

V5 J5 J5

where @ is a parameter. Show that the locus of P is a circle. Find the centre,
radius and the equation of the plane of the circle.
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a g @ &rel DDID 17 gl @ eTana eTaldn , aral 72a heag) eTer?
BHOHbHG!, 11 2aTE! LOPDIALOT(H ETEE @& LDBLITS) (m+n)_q_= ma +na eteéd

&M ([Héb.

ystefast A, B,C <wdweupdsn snabsnalsst wopéw —2a+3b+ Sc,

a+2b+3c wppd 7a—c GD. Ystefamsi A, B wigid C @pdwuar oGy ChIGsT 6D
©_66Temal 6760 HNI6|E.
sfleusld @l w @)[H SWTHSToedeTs LbahiaaNdr HHULTaNGmsn s

CHTGHTLTaIE AFFTabHEET FOMHSIOTOT UbSHHEDHES FIMHSTOTEID ST
BeTLOTeIg FnbGT LbshiaaNan Barhiaslar on HHASTOEUNT B DL HGDIGLD

6760 ST (Héb.

a=i+2j-k, b=2i+4) -2k wpgyd c=-3i-6j+3k eréie. a,b,c 2dwan
sTURDTET (PWTLF STl 6Tand & ([His.
a and b sorbgToeLTS Sralss s, GhiGaT®ast ¥ =a—2b+A (l_) + 2g),
r=2a-b+ ,u(g + ZQ) DL e B eTor Hpels Hp oL Ga Gl ystafowd

&IT 6001 .

x-2 y-1 z-3

x-2 y-1 z-2 x+1 y-4 z-5 |
= - = . = = [_Q{DQ]LD
-3 3 -1 -4 2 7 1 1 -5
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(b)

(c)
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a, b wppb ¢ YwHUE FEHTEIG! AT BTENGST 6TaId GHT6TE.

ax(bxc)=(ca)b-(ab)c sanis & @s.

a, b wppib ¢ @pdwear Wduwsdeors arelast srais. a—2b+3¢, —2a+3b—4c

wppd a—3b+5¢c @duar By SHeTomaEme 61a1E ST [Hb.

2 DUSHIOHHE SeTD X+ Yy +2z =2 DETOT HMHOHE STE0E.

o smbdesien ysiefast A, B wppib C @hdweupPer srand srelsst a, b

OPDID € GD. Db HNSSHDETET STONF FEUTL D& &HTNs.

BYH SHehiEemsT LisTaNae (1,1,1),(4,—3,2),(2,—1,5) ODOID LysiTeMessi
(1,2,3),(—1,2,0),(2,—-1,—-1)e@,eﬂmm'm@eb B Qeul_HIb C&HML_LeaT &Taild

FLOUTL_ 60L& GHITETH.

FE(t)=ti+1*j+tk vppd G(t)=r"i+tj+1'k . %{F(z‘)xG(z‘)} @ ST,
o Geldomaurag x =20,y =t"—4t,z=3t-5 erabd euetululgmn e

bHMHSTDDI, B! G CHIS0SE SPESHADD. Cpyd [ =1 60 Hovg -3/ +2k
ufed BHFHEmL W GeUsD WPDID BT (PHEETT TnDIGMETE SHITINS.

LTens ¥ =X eudGuw (1,1) T UsiteNuedmbgl Lser (2,8) &@& BB SHTNHMS
Bg efoaiyeod F =xg’+yzl @60 QFLWLULC L CalemeLEmUISH SHTaE.
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N AN
r=c+acos@u+asinfv sas &1l [Hs.
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K=(1+4cos€—-—6—sin9jj+(—2—4cos€+1—ssin9]1+(3+7cos€+—1—2-sin6)k
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