8 oz B0a BOBeBICEH

Ber1ee/ 4150688 2303 100
gD ulxfuencs - 2015/2016

D108 0 fBme - RBIOL OO
APU1140/APE3140 — ce¢8@m 88 odmw

ICEB @ OWE

2me : 2016.07.04 @0 -eud. 09.30 -es0. 11.30 ¢z50o.

@D WHIHO 8B BEMTT wwWsIL.

1. son Goed O exlsiqw § ABCDEF 88 vy went quted. M vx AB § @b crless
@®. O4 =a e 5B=Q &0® oG & p.

F A

o
ISY

Gresw u8@enwd e B».

D C

- - - -
a) AB, OE, OMand EM aew b oo a end b ewd 87839006 5T Yo 3
DRDHO AW SBIB.
04 &0 EM 8 od¢m cfoss N emoedewsy ON =Agew EN=u EX/[ O gmd A
8 U o5 Benwksy oD,

b) ON= L
2
C) o8 A ew U8 gonss? eeiwsIs.

ua+ (—;—y—ljb 20 eusIdsTs.

ENO fondemed D80dcs dnm 10 Feocen & ap.
d) ABCDEF @@ag@cﬁ D¥dE® ewawnsIs.

-1-



a) »9® g qdc cFensmO enedtud, /| sy [, O 8ig ebdE eadmdes
x—=2 y+3

l, = =z—4 e®
-1 2

I, Ex—2zy+3= z—4 °b..
5 -2 5

i e, 8 eder calered BEY® cocdme oeansim.
il ) e [, 00 emdeaa gesim 0.190 ewsiwsis.
iii. B8O eo¢lme j+6kg 4 50 culers | 0n BEn0m 90 evsiostm.
iv. A80l,edg @85100 ¢1B eI ¢ eewsis.

b) q q € R amendewst 4 (2, 1, q) culers ©6w@r @8 3i — J+ 2k 00¢@mwd gH8cOD
P50 § meod D38wiz) eodmdewme vwiwsis. 5853, 8c cHlued 80 PrEsd

B cOvm 8o \/g 5O g § gonw eewsIs.

a) -6a+3b+2¢,3a—2b+4c, 5a+7h+3cesw-13a+ 17+ ¢ wm 8890 ecec®m
08T o¢y CI® Culele 53 w5 d Smnc 0De? Red BERJS 350 mSnis.

b) x+y+z=8 ww 2x—3y+22=2 »E a5J ewdeaws ewsIn.

c) r=

(1_160039+85int9},+24cost9j+(2+80059+163in6’
J14 VO N VI Ji4 Js5

cuidsn. OF onfsigw ew gde eewsTm.

Jl_c Omw Nefnws A0

a) eo¢@mdn o F(I) v G(I) vvn gomcwd & go.
F@)=

i+e” j+(cos3k, a>0 e
t—a -

G(O)=Vt=5i+In(t* —4)j+ k.
i |E0) =3 8 g 8 oo susstm. omBst F(f) ew G() onf o cccdmdo
\@_75)(.._351““;5 De® ewwsis.
. FOxG(t) esssis.
b) so» sewsl coc@n@s Gnust § B9 emwesin (2088 »O). B8 esnsdBB 5O

2D eensy mOsTH.
lim [,4 _ o
i 1)t 1£'+(t2+5)1ntj+ﬂ)$luk
t-1 = 2% -0

lim _
i. oo[(e”z’ + 1){+—§—§j4¢4(sec"' t)/g}
ey

2-



b)

b)

_E(t):(sint)g'+t3l+]2t—1|k®@qé§za@os Gow admeExsed:? Red BERJ w0
»OsIwy.

eo¢Bmdw o F,(1) ev F,(I)eneed ws, }_71(t)=tg'—t21'+213/_c 3%
F,()=t2i—j+1k ob.

d(E,0)xE,(0) @e0w 05857 =0 OB OF quw — k DO eusIDsiH.

dt
d(E,(t) F, (1))
dt

ii. ©e30B5IB.

J(1) ony Bed e Regm gdmcr§nes oo ¢ Bun ooidnen oce 0B,

d
i 2j]_f(z)7{:dt=[f(t)2\+g,

d’f df
=di = [ x—=+¢ 2D cvsIOTm.
dt = dt

i [f©x
2 dr

r()=2i+pt* j+tk, p <0 ocw 0B j[(f}jdt =15 90 & gm.
1 .

. p 8agoe ewwsIs.
2

2
ii. I;(z)x—f;—t;dt =3i—~ 6k 3D eostDsTs.
1
BEw® [ mcem Omd gsigdm FOSenw a(t) =1+ e’l+t2@ eE®n e¢y) 8.
35390 e ctered 8O 2i+ ] @300m yedorBst 0®sY g26®w 3 em. !
e a57ged 880 ewiwsis.

3k sk ok ok sk ok ok ok ok ok ok ok ok sk ok sk ok ok sk skok sk sk sk skok sk ok Palo) 3k ok sk ok sk sk sk ok ok sk ok ok sk ok sk ok ok ok ok sk sk ok ok ok sk skok ok ok sk



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

Final Examination - 2015/2016
Applied Mathematics - Level 03
APU1140/APE3140 — Vector Algebra

Duration: - Two Hours

Date: 04.07.2016 Time: 09:30 a.m. — 11:30 a.m.

Answer FOUR questions ONLY.

1. InFigure 1, O is the centre of a regular hexagon ABCDEF. The point M is the mid-
point of AB. Let 5A =g and 5B =p.

F

The figure is not accurately
drawn.

Figure 1

a) Express 4B, OFE, OM and EM interms of g or b or g and b, simplifying your
answer where possible.
The point of intersection of O4 and EM is N. Suppose that JN =Agand

EN =pu EM , where Aand u are constants.

b) Show that ON = —;—,ug+ (%;:-1)_12.

c) Hence find the value of z and the value of 1.
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The area of the triangle £NO is 10 square units.

d)

a)

b)

a)

b)

Find the area of the hexagon ABCDEF.

With respect to a fixed origin O, the lines /, and I, are given by the equations

st_zzﬁ—%:z—4and
-1 2

l=x—2_y+3_z—4

s =2 5

(i) Find the position vector of the point of intersection of the two lines /,
and/, . .

(ii) Find to the nearest0.1°, the acute angle between /, and/,.

(iif) Show that the point 4 with position vector Jt6klieson/, .

(iv)Find the shortest distance from the point 4 to the line, .

Find, in terms of ¢ whereg € R, the Cartesian equation of the plane P through
point4 (2, 1, g) normal to 3; - J * 2k. Hence find the value of g, if the

perpendicular distance from the origin to the plane is \/g .

Are the four points with position vectors -6a + 3b + 2¢, 3a — 2b + 4c,
Sa+7b+3c and -13a + 17b + ¢ coplanar? Justify your answer.

Find the angle between the plahes x+y+z=8and2x-3y+2z=2.

Show that the curve
r_[l_16cost9 85in9]. 24cos@ (7 8cosf 16sinb

+ i+ JH| 2+ + k is a circle. Find
J14 J5 Jia = Jia 5 j

its centre and radius.

Let the vector valued functions E(¢) and G(z) be defined as
F@© =?l—§ +e” j+(cos30)k, a>0and
— a -
G(O)=t—5i+In(t* —4)j+1°k.
(i) Find the value of a if|F(0)| = /3. Hence find the domain of each of

F()and G(1) .
(ii) Find F(£) x G(£) .



b)

b)

.a)

b)

Find the limits of the following vector valued functions, if they exist. Otherwise,
state that the limit does not exist.

lim [t“ -1 (¢ +1)sin(z ~1) k]

i) t—1 i+ +5)Int j+
() e Ty k

lim _
(ii) t — oo [(e‘z' + 1)g+-;—% j+ 4(sec™ z)g]
7/

Is the vector valued function F () = (sin)i+1> j +|2¢ 1|k differentiable for
eacht € R ? Justify your answer.

Let the vector valued functions F,(¢) and F,(?) be defined as

E ) =ti—t*j+20k and F, (1) =t2i— j +1k.

(i) Find d(E‘(t)dj #10)) . Hence show that its value when t =0is— k.

(it Find 2EO - F2)
a

Let f(z)be differentiable for each ¢ € Rand let ¢ be any constant vector. Show
that

d
@ 2j;_f(t)7fdr=!f(z>2\+g,

d’f df
2‘dt=f><—d?+g.

ii t
(i) [£@)x ” /
Let r(t) = 2ti+ pt’ j +1k, p < 0.

2
Given that [ 7(£)- ar y-1s.
, di
(i) Find the value of p.
4 d*r
(ii) Show that [r(£)x —dt =3(=6k
[ 2

The acceleration a(f) of a particle at any time ¢ is given by a(t) =ti+e' j +t*k.
The particle started to move from the origin with an initial velocity of 2i + j . Find
the position of the particle at time ¢.
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