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MPZ 3230 — Assignment # 01
Academic Year - 2006

0l. @) ABCD is a parallelogram. M is the midpoint of AB. AC and DM cross each
other at the point N. To when ratio point N divides AC and DM?

(i) ABCisa triangle and A is a angle between two sides of triangle. Then show that
cosine rule by using triangle.

(iii) I..et a=i+j+k b=-i+jandc=3i+k. Find the cosine of the angle between
the following vectors (a)a,b+¢ (b)a+c¢, a—c by using cosine rule.
Are that the a, b, ¢ vectors coplaner or not? Whether the a, b, ¢ vectors are
orthogonal? Define orthonormal vector.

{iv) The 3 vectors are given in standard notation as,
x=(1,1,0), y=(0,2,00and 2= (0, 1, 1) using these vectors verify the
following vector relation, a . (b xc) = (d)®. Where a=xXy,b=yXzc=zXx,
d = x .(y X 2) Interpret your results geometrically.

i

02. (a)Show that %@.@xg) J&%‘ bxc+a 2 xctabxiS

(b)If £ = (cosnt)i + (Sin nt)i ; where n is a constant and t varies, find

. dr o doI . dr d’s
M»— ..; _ = ! O

(1) IXo (i) 1. % (ir) 7 @ 5 ) o
(c)Let the position vector of a moving particle be r(t) = t2 i-2tj+ (> + 2t) k ,where

- trepresents time.

(i) © Show that the particle goes through the point (4, -4, 8). At what time does it
do this?

- (ii) Find the velocity vector and the speed of the particle at time t, at the nme
when it passes through the point (4, -4, 8)
4/ 5N r;)\

03 (a) Solve the following d;fferentlal equations. i }/ :!;\
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| j(x) —L= (y-40)?

e 2 .d
Gi) (y-xy)2 = (X+X“y)d—§ |
(iii) (5x*+3x%y? —2xy%) dx+(2x3y-3x2y2—5y4)dy =0

: 2 i 2
() 2+ 3xy +y) dx - x2dy =0 W %;‘Lgﬂl




ation of the boundry value problem. -

04. (i)Find the sol
dy _ ycosx
@y I s y(@=1
dx .1+2y2 O

(ii) A body falling vertically under gravity encounters resistance of the aUnésphere-
If the resistance varies as the velocity. Assuring that the equation of motion is
and g is the '

'given by %ut— = g-ku, . whereu is the velocity, kis a constant

acceleration due to gravity.

(i) Find the general solution of the equation; -~
(ii) If t increases very jarge then find the value of U: ~ _
y the body from rest in time {-

(i) If U= %}tg where x is the distance fallen b

. 1kt
Show that x = £ - &0
k k.
05. Determine whether or not each of equations exz_ict._ If it is exact or not find the
solution by using suitable method. - 3 R .

) @xkdy) + (2x—2Y) %,:0

(i) (y +y+1) dx+ x(1+x9) dy =0

(il dy I (':scl-s-l)4
dx  x+1

(iv): Cosx 4 -ySinx = x>
dx

.. 'dy . ',g oo
i v tanx —+y = tan X -
: 2 dx .y' e, n L

Please send your assignment onror before 30.06.2006 to the following address.
Please send your answer with your address (write back of your answer sheet) and when

you are doing assignment use both sides of paper.

Course Coordinator — MPZ 3230
Dept. of Mathematics & Philosophy of Engineering

Faculty of Eng. Technology
The Open University of Sri Lanka

Nawala, Nugegoda
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Let AD=a, DC=h Then AC=a+b DM=

[ Rty

—a

If DN=ADM and ﬁ:u?{é Then AD=AN+ND

2 =pAC+(ADM) = u(g+h)—7{-g——aJ =(#+ﬁ)g+[#—§)é

But a &b are not parallel. Therefore p+i=1 & u—%:o

DN=2DM E:%"E
DN _2 AN _I
DM 3 AC 3

|

[:3 Therefore DN: NM =2:1 & AN:NC = ]:2




Let ﬁ=g and ié._c'zg. Then E=Q—g; aiz_—

[

But |-a+bl=la-Y

Ja-bf" =

(a-b)a-b)=aa+bb—2abjcos®

af’ +[pf" - 2afb|cos@

ag—ab-ba+bb=aa+bb— 2|a||b| cos B :
2 ab=la “blcos @, ;,;5
cos P =i]t—::— 8 is angle between vector BA and BC ;1;
Cosine rule is proved. .
B () Let a=i+j+k,b=-i+j, c=3i+k 3
) {a) b+c=2i+]j+k ,0-anglebetweenaandb+c . . %Z“
R d ~ = |
5 |
| alb+c) 24141 4 242 E
i cosB = e = = —_——— .
B ble+d 36 W2 3 :
B 2242 gg |
2 O=cos” — o
- 3 i
355 S M) a+c=4i+j+2k ..a—¢=-2+]. -angle between a+¢ and a—C
_ e arela=c) (i+jrok)l-2ie))  -8+1_ -7 1
i rda-g P AT --
il 9
0= cos“‘( )
K Jios
Hiki
! .
- axbec=0 iff a,b,c are coplanar.
i ]k _ - o
axb=|) 1 1l=-i-j+2k, axbe=(-i-j+2k)@+k)=-3+2=-1#0
-1 1 0
. ?
+.4,b,c are not coplanar. -
ab=0iffaand bare orthogonal
(_ l( i+ ]) 0 . Therefore a and b are orthogonal.
(_ +j+ k}(?u +k)=4=0,Therefore a and ¢ are not orthogonal.
c= ( i+ _])(31 +k)=-3%0, Therefore b and ¢ are not orthogonal.




Definition of orthonormal vector

If a set of vectors is such that the magnitude of each one of them is unity and any two of

them are orthogonal, then they are called on orthonormal set of vectors.

v) x=(10) y=(020), z=(0Ll])
a=xxy b=yxz c=zXx
i jk i jk i ]k
={1 10 =0 2 0 =0 1 1
020 D1 1 110

JRs
1]
ta
I
2
1l
L
+
[ —
I
I~

d=xlyxz)=(10)200)=2 . (@ =4
i ]k ,
bxc=|2 0 0|=2j+2k
-1 1 -1
albxc)=(0,0,2)(0,2,2)=4 Therefore a(bxc)=(d)’

The volume of the parallelepiped formed by the 3 vectors a,b,c is equal to the square of

the magnitude of the vector d.

. d d d
02 ; —(abXc)=a.—I|bXc)+bxe—
02y (@ mh_ c) gm(_g)_ c—a
= a,| bx~q~£~+-@xc)+b><c,d—g‘
\T odt dt T) T dt

(b) I =cosnti+sinntj

d_E =-nsinnti+ncosntj= n(— sin ntl -+ cos ntj)
d’r C
dt; = n'(w cos ntl —sin ntg)

i i

k
. dr .
(i) gxd—z cosnt sinnt  0]=nk
L
—nsinnt ncosnt 0
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(©)

(0

= _nsinnt.cosnt+ncosnt sinnt=0

(i) r
Giy AL =rn*(-cosnti—sin m‘i) =-n'r
{iv)
™) \‘f?

ft)=t"i— ZtJ-F (t2 +2tk

(i) If the particle goes through the point (4, -4, 8) then r(t)= (4,—4,8).
att=dmt=12
=t = t=2
t*+2t=8=t*+2t—-8=0
(t+4)t—2)=0
t=-dort=2
t = 2 is satisfy the above three equations. Therefore the particle

goes through the point {4, -4, 8) att= 2.
(ii) -‘;—f =2i+-2j+ (2 + 2)k

Velocity vector at time t = 2ti—-2j+ (2t + 2k

Speed at time t= Jae +4+ (2t +2)

= -\/B'(t"' +e+1)

At the time t = 2 when it passes through the point (4, -4, 8)

Velocity vector at time t = 2, =>4i—2j+06k

Speed at time t =2= 56

D4
dx  dx
—d£=z.1—4
dx
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(i)

1, 1z-2 .

—In =Xx+c; cis a constant.
4 lz+2

1 —4x -

—lny 4x -2 =x+cC

4 |y—-4x+2

Correct question ((3) (ii} as follows

2 a2 d
-
X
N
x* y*

I[J—;—E-dex: j[ 1, +E+1de
X* X Y.y

—l—21nx+x=--—l—+21ny+y+c
X y

OR

)=o)
X

d
y(i—xy)=x(1+ XY)EX
) X

Let v=xy =X
X X

dv v

dy _dx  x

dx X

-y-(l—v)z—x'(l_i-v) (ﬁ—l)
% ¥ ldx x

1(1—v)=(1+v)(-°~1~‘i-1)
X d

X X

2250
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I(l+\\/')dv _ jzix

Inv+v=2nx+c

Inxy+xy=2Inx+c

iy [5x* +3xty? - 2xy* Mx + {2x?y —3x%y* - 5y* Ky =0

Let y=vx
L A
dx dx

(5x* +3vix* - w'x )= 5vixt +3vix - 2vx“(v+ x—sl)
X

xi\(__5+3‘{2—2v3—5v5 =3+ 2y

dx Syt +3vi —2v
Syt 43vi-2v 1 '
<V _dv=[—d
J—5(\:5+V"—V“—~l) v Ix x

—-;—lr1|v’i +vi—vi- ll = 1n|xl+ln|c|

1 5 1 2 i
_Em%-;-%——if—] =n|x| + Injc]

v+ xy —yii—x'=c

(iv) (x3 +3xy + yl)dx —x*dy =0

Lety:vx E)-(—=V+)(.-§l
dx dx

dv  x*+3vx” +vix?
V+X—= 5
dx

E
xd—v=v1+3v+1-v
dx

dv. _ rdx
I(—-—I

v+1) R
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! l
~m—e=nX+c = —-——=x+c

(1+V) 1.{..1
X
- =lnhx+c
i+y
2 2
) dy _x +x3:+y
dx X
y =i y-v-i—xE
dx dx
v+xﬂ=r+vx‘1+v‘x'
dx X"
xd—v—l-i-v!
dx
[
L+v?

tan'v=Inx+e

tan~ L =Inx+c

X
. dy ycosx
04 i ——= ;y0)=1
) O =i y(0)
j(l t2y de = [cos xdx
Y
Iny+y*=sinx+c¢
Since y(0)=1 ; Inl+I=0+c
c=1
-~ solution: Iny+y*=sinx+1
(i) —=g-ku
. du
1 = |dt
2 ‘[g —ku I
1
u—ln|g—ku|=t+c
k
General solation: I _ e . ¢ is an arbitrary constant.

g—ku -

(ii)  Sincet increases very large ;




(05}

(1)

Then t —yec
ek1+l:|: —3oc

1

a—kuo

—yoc

Therefore g—ku=0 i

i

|

dx
i If u=—
(iii) u "

In the rest, t=0and x= 0

Then dx

-—=U=0
dt

._d.'t'_—'

Since g=¢

1 .1

kx=gt+—get——g
Bt kg

(2x + 4y)+(2x - Zy)ﬂ

dx
F(x,y) =2x +4y and glx. y)=2x -2y
of og
Lo 1
dy X

of L8
dy ox

={

=2

. This is not an exact equation.

z,Wméw e W e




(i)

But we can find the solution by using suitable substitution,

Let y=vx ; E’-=V+XE‘L
dx dx

(2x +4vx)+(2x —2vx)(v+ xj—v) =0

x
d—x"f I—v

X vi—3v—1I

dx _ 1, 2v-3 dv

i
L ) A YR
PER Y Fe s |

(\,_g)l_ V3)
2 2

1 3 1
]n.t=——2—1n(v —3v—])+ |lr1(cosec:6-—-cot9)]+c

2N T!
| 2 2 % -3-413

«/ﬁ 3 2v—-3

—gecld =v——=s5eCH =
92 o)

2 J13

J—;_%secetanedezdv :tan B = —_(ZVI;E’)) -1 = W

(x*y+y+1kx+x{+x )y =0

flx,y)=xy+y+1 and g(x,y)=x(1+x?)
LIy %43
oy : ax

—@-f- # ég— . This equation is not an exact.

dy ox
1(0fF og)_ x*H45r=3x* -2x
glay ox x(l+x?) 1+x*

I—:l_-i-da i

~plx)= grholie®)

a

The i . ) — TV
. e integrating factor p(x) e -(J-I-TJ

Multiplying by the integlrating factor,




xﬂ.:_mil—) = xdy + ydx + ———dx =0
dx x +1 x“+1

xy+tan™ x =c; ¢ is an arbitrary constant

{111 == =x+1
) dx  x+1 ( )

dy : 5
1) Fgy=(x+!
(x+1) £=3y (x+1)

B
4

o
&1

oo
o0 I
i

[

o
2
ay
L
i)

E
oo
i .
e
i
i

=

: f(x,y)=-3y and  glxy)=(x+1)

o of og

£y —_—= —-3 —_—

: dy ox
of _ dg

X —_— ——

o dy ox

. This is not an exact equation.

-

't ifar_2g) 314

o aloay ax) (x+ N (x+1)

..].i.-,[
Integrating factor plx)=e g :
(x +1

Multiplying by the integrating factor,
i dy 3 (x+1)

F]

(x+1F dx  (x+1)

d{(x " ])3} =(x +.1)

Y = [(x+1)dx

(x+ 1)"

e S L =y
SR

.

y=(x+ l)“(% + x] +ct  cisan arbitrary constant.

(iv)  cOsX & ysinx =X’
dx

f(x,y)=—ysinx  and g(x,y)=cosx

a—f=—sinx -a—g———sinx
oy ox

10




o _og

dy ox
~. This is an exact equation.

u= [~ysinxdx +F(y) = ycosx+ F(y)

du
g_g(x!y)
JF oF
cosX+—=cosx — —=0
y dy

F(y}=c ; where cis an arbitrary constant

1

d
—(ycosx+c)=x
dx

3
X . .
yeosx = -3— +c; where c is an arbitrary constant

v) tunxd—y-i-y:ef tan x
dx
f(x.y})=y and f(x,y)= tan x
a_f =] and %- =sec? x
dy ox
o = % ; .. This is not an exact equation.
dy ox
..!... i_% =1_'Sir.=—tan_\‘
gldy ox tan x

The integrating factor p(x)=e ™" = cosx
Multiplying by integrating factor,

. dy e
sinx—+cosx.y=e*sinx
dx ,

d(sin xy) = ¢* sin x
sin xy = [e* sin xdx

X

y sin x :%[sinx—cosx)+c

Where c is an arbitrary constant.

11




of _og
dy odx

-~ This is an exact equation.
u= [~ ysinxdx +F(y) = ycos x+ F ()
du

E'—"g(x.y)
cosx+a—F=cosx = EE—0
dy dy

F(y)=c ; wherecis an arbitrary constant

2

d
—(ycosx+c)=x
dx

3
X . .
yCosX = 5 +¢; where ¢ is an arbitrary constant

(v) tanxd—y—!-y:e’.‘ tan x
dx

fix,y)=y and f(x,y)=tanx

of _ and %8 _ sec” X

dy ox
i ia—g ;... This is not an exact equation,
dy ox

1j9F 9 _lmsecx —tanx

g\dy ox tan x

The integrating factor p(x)=e "™ = cosx
Multiplying by integrating factor,

. dy S
smxd—+cosx.y—e sin X

X
d(sin xy)=e* sin x
sin xy = [e* sin xdx

X
. et .
ysmx=—2 (sinx —cosx)+c

Where c is an arbitrary constant.
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