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| pEls onomd udemss 880, puosin.

(8)x* +)° = a’ Bedlmcsd (x,, 1) cefeced 2 &8 aobaned odadems XX, +yy, =a’ 8o

7 edme mOuim,

(b) (i) orfrpmamn 0008 eBmoeo ax? + 2y +hyt +2gx+ 2 +c =0, 00
a,b,h, g, [ oo cop Susssis, g oddBo, §c cfuns 09  endemaisl
YO 8860 gum adndeic AX+BY? +2GX ;i—ZF Y+C =0 gqumoded
cogmms e w8 08, § enlwend goo eecsis. .
(ii) rrs&m'es’@md&ﬁw Prom ;5@@_:_5)_ 'epamad_csa'clo-sﬁmca md 8], eRme HESTH!
s ;2'44@'_4.3,2”: 1_2. . .

Sx? 4 2NS5xp+y —x+y— 5=0 emnm oBndes sematm,
() oom admdein B GuICHD Hma DB,

(b) 4 882 wem cAD wodm muewes S, P AP =D 8 582 P ge®n moiess

emwsin. 088 [ opn Bl nmens. Onds, egm @ odnne wgmosis. -

ce¢ln ecnn Do ding gld ¢xldzin,

(a) 4B m AC <lfs gm0 enismn sowsin. @8 4, B,C vy BE«DEST
esngfemiemoty modfBuay Aedioem (1, 2, -1}, (2, 0, 3) so (3, -1, 2) om» c=ws

Mz,

(b) ée&m b cecBm ven gnd emiea %‘? oo (a|l=2, |b|=5eb. p=la+17)

oo g=3a—-5 | eacln wem clunm 38 wgwe [ 8 goo esinsim.
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4. vecBn ecmm DH0 pdina gbd ¢mdsim.

(a) i jew kamn dSemmd e@am dmm eaglin m@ an U ay §88n se@nod
89, (i -1 _)(_x w+(j - xu)+ (k- Wk x 1) =0 8D wdne nosm.

(b) a,b e c oy axb=3axc ow a#l O o868 g @@q@rm ece mﬁ@
(i) @A cg‘ﬁmmzsf esewn, b =3¢ +1g 80 casiDuin.
b? + 9¢?

a.’.

(ii) b.c=0 =8, 880 .)L =% - RD @uxsiDsim,

(c) P(l 2,3), 0(2,~2, 1) s R(-1, 2, 3) @B&a Bz B8 PQR Henfemed Bb’meﬁ@m

@ec3sIm.

5. (a) 8890 eec¢linw. a Dm sgm G4 A efsros meed ob8m obt wvw p &S
- ceclipomd cBum O et vbSm meed e¥mdens @30T . '

(b) A(l, 5, 6) e B(—1, 2, 0) 501 ux oldbdd cBum ww (1, 4, 5) cfuns mEed
©dfm ot & neens alndagn ewanin,

{©) AQL LD, B(L,~11) e0 C(-7,~3,~5) cors wown wm meed adndeia essis. |
(2, —~3, 5) cene meed Do B9 BmBImHE DSEIH.

6. (2) u s v an {8 oo §n eca 05§,

d du dv , du. dv

—_ + ——— —_— —_— ——— —_— d ,

d_t(u V) 7 v—u: & et t(uxv) I XV+ux 7 28 e.spc’.)mcz@ i ten)
di

() r=ae”+bhe’" =8, T;— x r=0 2D mdns ndzln. 88 g oo bay Rom

vedn D gmd 7 ay Homas,

() qornpm 88O secBmw, r=ccost i +csint j +cttana k @685 T g e@8 ¢
o & Hom eb. f meed €, gebos, Vv 6w SD0ews; a @es1cazsion.

w8, vV = c'sec’ @ ew |y x af’ = c'sec’ @ 98 cumDEm.
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The Open University of Sri Lanka

B.Se/B.Ed Degree Programme

Final Examination - 2016/2011

Applied Mathematics - Level 3
AMU1182/AME3182 - Conies and Vector Algebra

Duration :- Two hours

' Date:- 11.07.2011 | o " Time:- 9.302.m-11.30a.m

" Answer Four Questions Only

_1. (a) Prove that the equation of the tangént td the circle x* +y? = a*at the point (x,,3,) is
Xy =a’. : ,. :
(b) (i) The general equation of a conic is ax® +2hxy+by? +2gx+2 f+c =0, where
a, b,h,g, fand care constants. By rotating.ﬁhe axes about the origin through an angle

8, the above equation can be reduced to the form AX? + BY? +2GX +2FY +C=0.
_ Find the value of angle -6 .

- (iD) Redi.ldé'tfié"?dll6'Wing"'équétion'to. the above standard form and hence identify the .
conic.

¥ 4dxy+yt =12

- 2. Consider the conic equation 5x* +2+/5xp+p* —x+y-5=0.
~ (a) Express the above equation in matrix form.
(b) Write down the associated mafrixg , and find an orthegonal matrix P such that

P"AP =D, where D is a diagonal matrix.

Hence identify the given conic.

3, Define the dot product of two vectors.
~(a) Find the angle between the lines 4B, AC, where A, B-and C are the three points with

rectangular cartesian coordinates (1, 2, -1),(2, 0, 3)and (3, -1, 2) respectivgly.
(b) The vectors: a and b make an angle of 277‘— and lal=2, |b]|=5. Find the value of i
for which the vectors p=la+17band g=732 — b are perpendicular.

(©) Let a=i+j+k, b=i~j+kand¢=i+j—k.Evaluate (a+2b).[a+(a-¢)b].
1 | |
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4. Define the cross product of two vectors.

(a) If i, jand kare mutually perpendicular unit ver..tors,_and' uisan arbitrafy vector, prove
that (i- )G xw)+( - DG xw+E- DExD=0.

(b) Let g,band ¢be vectors such that a x h=3axc ,and a#0.
(i) Show that 5 =3¢ +Aa for some scalar 1.

. ' : 2 2
(i) If . c = 0, then show that A==+ b +290 .
_ - _ a

(c) Find the area of the triangle POR whose vertices are at the points P(l, 2, 3), 0(2.-2, 1)
and R(-1,2,3). '

5. (a) Find the equation of a plane containing a given point 4 with the position vector

a and perpendicular to the vector 7.

) Find the equation of theplane containing“thepoin"c (I; 4, 5)“a;nd perpendb_icu]ar-to the line ;
containing A(l, 5, 6)and B(-1, 2, 0). o

(¢) Find the equation of the plane passing through the three points A4(1, 1, 1), B(1,—1, 1) and
C(-7,-3,—5) . Verify that the point (2,3, 5) is on_'that plane.

6.(2) Let u and v be vector functions of ¢. Prove that g;(g-g) 2%1?1 ‘¥ - u %}—]- and

d du _dv
B yxv)=—=xy+ux—=.
qUrV=g 1 rruxy
(b)If r=a "+ b e™, where g and b are constant vectors and » is a constant, then prové_ﬁ;i

d*r

tl

that xr=0.

(c) The position vector r of a particle is given by r =ccos? i+csintj+citana k, whet_fé;;
¢ and @ are constants. Obtain the velocity v and the acceleration g at time t. -

, _
Hence, show that v* = ¢*sec’ @ and jvx af*= ¢*sec’ a.
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1.(a) x* + ¥ =a® sagd mjl_'.l_ﬁﬂgb@ (x), y,) svegyd ysirafiled susmjwini’ L QgL eouIar
SR XX, + Yy, = a* GG By, ‘
(b) (i) @ by @eimdeir Qs s0dnn® ax” + 2o+ by® +2gx+2fy+ ¢ = 0 i, B
a,b.h, g, foppib ¢ ereinst mn[ﬂmﬂémrr@m. SiFassaa § CaETaHD RaMP@ITE o Dubhd
upd Sppmeuga gpsub AX* + BY? +,2GX747-2FY+C =0 sTegib eeaubBHDE EEEEND. |
‘ Ganaoid & G G\ugjjmnsuf;é.@g,é; BT 0l .

(ii) Oeiteumid sweum’ e GDsLplU L B aleasdidd pbEd BFeiimbgt
g ADLEUENETENGY  EREuThgsHT Fires.

A +day 1yt =12

2. 5x* +'2\./—S-xy +y x4+ y-5=0 erdgib e byssmmels SO M_&E SihEHs.
{a) Gmb&mgﬁhuLL ST s STusie el Sh. A
-(.b) @EsLan Qs Jue-w Grud 4 g a@gﬁl; PTAP =D avym smmoupong b Cesn o smuib
Puoé aravs, @bt D Qg apamsuall L SEruiongb.

@FNmbE STUULI dn_DURIEDETENE E)6MHIET A,

3. @m tﬁrrsﬂleasrﬁaﬁ GIEEEL QUHEESMS CUMNLIDIGSE. -

(a) AB, AC eraingmid GorHeands Sem Uil G&néﬁ&m@éﬁ anems, @iwg 4, B wppb C eremer
wpsmpdw (1, 2, =1),(2, 0, 3) wppid (3, ~1, 2) sreiigd QFLECHTEN QFHETL 16 6T
#n_(DIEBEHLGIM 6 LA L{afmﬂaﬁaﬁ DyGHIn.

by a Lﬁfpg;ij b erangyid laanmilaash‘z—;r— srsﬁ@ub GO iTanm %é’@@@g,n@ la|=2, |b|=52ib

Qgb. anslest p=1la +17h whgbd g=3a -5 maﬁ@&g;m Signtyorg [ B
QUIDIOIT ARG GGE S aKT .

(@ a=i+j+k b=i-j+kwbpi ¢=i+ -k aysb. (a+2b)[a+ (@ o) b) ms solés.
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4, B sralssfar &nalloLDEsHas SIS,
(a) i, _] mmg;um k erdman gm@m Qam@;ﬁgﬁnﬁmmsn DG B asrrm‘]\as@m U SR 2O
erg,&@aaa aarrm‘]lmm apidr (- 1)@ x w+(j - w(j x u)+(_ w) (k % u) =0 aten Poiwjes.

et

() a,b Lofug;ufn c et axb=3axc,oppp g#0 %mn@eﬁm‘ EreE STE.
(i) feo oot A SemES b =3¢ +Aa eranban Hs.
B* + 9¢?

@t

(i) b.c=0 eraflsn, A=+ STEEETL (D,

{e) P(1, 2,3), 0(2,-2, ) oppmd  R(-1, 2, 3) sreiignid- LsheNaafled o &dmemanés QaneiL.

(pEGaTa POR @i ujliuslenaldE Sieis.

5.(a) g mp grabareluns ey ST yael A0mn te6 GFslaiGid, 71 GTagRID
anellig OGS ETEasTaGIoTan SaHaen FDGuT L& &I, '

(b) (1, 4, 5) erebigmub ysiaPeond Qamaim g A(L 5, 6) wimb B(—1, 2, 0) sregpid
Yahtelanends Qanami. GEN NG QabiSETEREETSIONGT HaNSHED FINEITL L&
&IT&K]T{B

(@) AQ, 1, 1), B(L—1, 1) wppib C(=7,—3,—5) et apshp ysheNsatgyn_na Gasomib

. penHHET Fnamnl e & snans. (2,3, 5) stdiggb ysitell ibsen SFar BgiaTensn 6Tam
sumdinl LTybe.

6.(a) u whpib v eTduaT ¢ @l aneFENTUGsT aTas. gg(g-ﬂ =%% vV — U % IDHHLD

d =au dv
a’I@xE)_ 7 Xv+ux 7 sTem [Dpies.

2
(b) r=ae"+be™ erafian C:IT xr=0 san [ﬂmlﬁueﬁ @ig a wpoib b GTGTLIE mﬁ[ﬂaﬂeﬁ

&neldaT LODDID /17 676G W RefiLngGLD.

(c) e gedismalar Sranbatal » Sangl r=cCcost g'-+ csint j + cttana k etand
STLLHEGRS. @b ¢ whph o swnen wrhalsmign. Gash v DM < iTHEsD
a sranuslpEnp GHID [ @D QUES.

. 2 . . . B
BPmhg v =c’sec’ o wppb |v x alf = ¢! sec’ o sraE &N He.



