MPZ 3230 — Engineering Mathematics I
Assignment No. 01 — Academic Year 2005
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IE 1. i('1) Show that the diagonals of a parellogram bisect each other.

(i) (a) Show that OA = ~j+K), OB=—=(j+k), OC = —=(-2i - j+ k)

1 .
Bl =Y N

are orthogonal to each other,

(b) Find the unit vector along the direction AC.

(iii) Find the vector which is perpendicular to vector a =1i.

(1v) if c is a vector perpendicular to both a and b then show that ¢ is perpendicular to
{: iboth (a+b) and (a~h).
- 2 (i)‘ If o and B are scalarcongtantsﬂlenprovethat ax(ob+fc)=caxb+paxc.
(i) If a=2j—k, b=i-2j and c =i+ j+k thenfind '
(@ axb (b) bxc () (axb).c (d) ax(bxg)
(e)axb)xc () a.(axb) (&) ax(axb)

(111) Prove that the area of a parellogram with sides a and b is | axb |

o : d db da
(iv) Provethat —(aXb)=ax—=+—=xb.
o dte - = - dt dt -

3, (1) () T the position at time t of a particle is given by, r= (2%, £—4t, 3t—5) then
5 find the velocity and an acceleration of a given point,

(b) Find the particle’s velocity and an acceleration components to the direction
1—3j+2k.

(i) A particle moves so that its position vector is given by r = cos @ti + sin ot j; where

- ® is a constant show that.
(a) the velocity v of the particle is perpendicular to i.

(b) the acceleration a is directed forward the ongm and has rnagmtude proportlonal to
the distance from the origin. - :

{€) rx v =a constant vector.

'{-

' 4. (1) () A train of total mass M moves from rest against a resistance which at any time is

i equal to Mkv, where v is the velocity at this time ‘t” and k is a constant.
Assuming to power P of the engine to be constant, then prove that the equation of
motion of the train is
dv _ (P - Mkv®)
dt v
(b) Show that Mkv’=P(l -e™)

M




(¢) The power is cut off when the train has speed v and the train is stopped in a
= further time t; by means of a constant breaking force F.
Prove that the new equation of motion of the train is,

Mg’- = —(F + Mkv)
dt

and deduce that t, is givenby, F = -%—kh—
e -1
(ii) Solve the boundary — value problem. ,
. 2 ’
(a) 3—{— =3x — 2 initial condition y(0)=2, y'() = -3.
X2

(iii) Show that the solution of the boundary — value problem

37(t) + Ay°(D) + 20y(t) =166 5 £20, YO =2, Y(0) =0 is
y(t) = e™ ( 1+ sin 4t + cos 4t ).

Solve the following differential equations.

() & e* ¥ +x’e”!
dx

i) ydy+(1+y)dx =0

: Ty — X -2
Y Zy-x-2
T oidx 2y—x+3
Lo d o x?
o Yoy Ex
dx 2yx” -

(a) ‘Find whether the following differential equations are exact or not and solve differential
equations. -

) (Oxy+1)dx+ (& +4y)dy =0

(i) ycosx dx+2 (sinx + e )dy = 0
@il (y+xHdx—xdy =0
v) (K axy’-y)de+xdy =0

(b) A tank contains 100 / of water. A salt solution containing 2 kg of salt per liter flows in
: at the rate of 3 liters per minute and the well stirred mixture flows out at the same rate.
(i) How much salt is in the tank at any time. -
(i) When will the tank have 100 kg of salt ?
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Model Answer -MPZ 3230
Assignment # 01 — 2005

Let E=g and B_C.=Q
Then E=E+ﬁf=g+g
Tet M be a midpoint of AC

— 1 1
.'.AM:EAC=—_E(E+Q)

W=W+ﬁ=—%(§+g)+gz—;~(g—b)

DB=DA+AB=-b+a=a—h = .-.N[B:-;-Es'

. The diagonals of a parellogrum bisect each other.

@  oA-7f-j+) _B’=%(j+k) _C'=%(-21-4+L)
0—.63'=J‘_[ j+5) (|+k) 1+1)=0
~.OA and OB are orthogonal
ﬁ.o—c=%ﬁ-j+g).71_5—(—2z 4+1_¢)=ﬁ(-°+1+1)=0
—E niel O_C: are orthogonal
OB.OC= ](_|+k) ( 2~ j+ jg):-%(o—wl):o
OB and OC' are orthogonul

) AC= Ao+oc_——L j+k)+ is( 2i—j+k)

=[‘ﬁ'ﬁ)i+(ﬁ_ﬁjj+[_%+%Jk

Unit vector along the direction AC= .

e[l )
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= @iy a=i=(.00)
Let b= (a] N al) is a perpendicular vector to vector .
Then a.b =Q = . (1,0,0).(;1,,'.11,&3): (0,0,0) =a,=0
~b=(0,n2.05) 1 @, and e are real numbers.
tiv)  Since ¢ and ¢ are perpendicular vectors,
Then a.c=0 —-- H
Since b and C ure perpendicular vectors,
Then b.c=0 -—-(2)
(@+b).c=a.c+b.g=0+0 (by (D &@) = - a+b)-c=0
- ¢ is perpendicular to (a+ b)
(a—b).c=a.c~b.c=0-0 by (Dand @)) = - (@a-b).c=0
SCis perpendiculaf 1o (g_—p_)

& (2 {i) Since o and B are scalar constants
f Let a=(a.a2.43) b= (bybs,bs) and e={cy.C1.63)
oth +pe = alby, 52,03} +Bler,eaies) = [{caby +Bey ). (o +Bea ) (aby + Bes))
I ] k

ax(ob+pe)=| @ e HE
ob; +fc; obsy +fc, abs+Pces

li j k] |i J kK

=] s az |+ 8 ay dq
ob, ob, abs| [P Pea  Pey
i j k| |i ik

=ofa, a1 al+PE T2 83 = afaxb)+plaxc)

by by bs cy € €3

Gy a={02-1) b=(-20} and c=(111)
i ik

(@  axb={ —|=(2-1-2}
i -2 0

| S I [N

i j K
®  bxe=|l -2 0]=(-2-13)
1 1 1

©  (axple=(2-1-2).011)=2

i ik
(d) ax{bxc)=|0 2 -1=(52.4)
-2 -1 3

A

©  (axb)xe={-2 -1 -2/=(100)
N
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() a.{axb)={02~1).(~2~-1-2)=0
b k
(g) ax(exb)=l0 2 —1|={(-524)
-2 -1 -2
{iii) D s » C Let ABCD is a paretlogram with
b AB=3a, AD=b and
o {[h T, DAB=0, DE=h
A E B SinB=-"
B
Area of the ABD triangle = % k. |g|

= EIQH lo}siné|

= Jelio}sinl

afo]

Area of the parallelagram = 2%\ sin Bhgl

= lalplsno}

=[ax]
(iv) Leu-(a.(t), 2(thas(t))
b=, {t) b, (e} b (e}
ik
Then axb=|n a-z iy =(a1b3-b3a3,—u1b3+b,a3,a,b2~a3b])
b by by

d[ (dxb) (ﬂab:“‘i‘b:‘d‘j bzilg—ilabz)i+(—ﬂ|63—b3al+bl{l3+ﬂ3f)])i+

(3151 +bad, —aaby '5"‘3151:)5
i o kplioj ok

=la, a, aq|+ja; a4 a —-Elg—xb+ax£h—
S\ 82 Ay dy iy AR
by by by |by ba by —_———

@. 0 = -4n3-5)
(a) Velocity at time t=1=%=(4t,2t-4,3)

C..

Acceleralion al lime t=[= —% %(41,_1—-43) =(4,2,0)

(b) IX|ZJ4t2+(2t—4)Z+32=J20t2—16t+25
Take _p=(|,—3,2)

|g|=\l11+(—3)3+22 =J14

g.£=|g||£| cosf where @ is the angle between v and P




(41,20 43)(1,-32) = 4/14(20¢% — 161 +25)cos b
—2t+18
J14b0e® - 161+25)

vl

cosd=

-2t+18

Jia

The component of ‘1_'1 in the direction of E=|1|c059 =

The unit vector in the direction of P =_E_=£I;—L2)

R I
. The component of the velocity in the direction (1, -3, 2)
__l:—2t+18](l.—3,2)_ ~2{+18 6t—54 4t+36
4 Jﬁ_[ 14 7 14 14)

=[— t+9 3(t-9) 2(H-9):l

1]

Ll L)

7 7 7
acceleration a= (d.2,0)= |_c_r_l =4/16+4= \/E

g.__P=lg|£Hcosa: o is the angle between ¢ and P
| 2
A(4.20)1,-32)=v20.14 cos . = COSOL = = mmee——er
( )( ) V20 x4/14
TI £ |a] in the direction of P=[alcos @ =20 = =
1e component of g} in the direction of P =lalcos @t =v20——=—=—Fp==—7=
ponent 0% ja 1 e = F Joxdid 4

. The component of the acceleration in the direction (1, -3, 2}

;Lﬂﬂl:(_}_ E_E]

Jid 14 7777
(it} (a) [= (cos wt,sin mt)
dr .
v === (- @sin ol,wcos oit)

dt
= (cos L, sin ot ){— wsin ot, wcos ©t)
= —sin Ot coswt + wsinmtcoswt =0
s v is perpendicular lo

Ly

. dv 2 a 3
() acceleration = '_.1_=—d—= — @ cosmt—@ sinwtj=—0"Tr
il
Direction of @ is opposile to direction of r
Therefore the acceleration is directed forward the origin.

f=u? — ()

The distance from the origin is l£| =+Jcos” @t +sin” ot =1

since a=-wr = |o|=w’l

wJa] o |
i i K
(c) IXy =] cost sinwt 0 =m(c052 ot +sin® mt)g = 0k
—wsinet  meoswt O

= Constant vector (" @ is a constant)




wn

A I e RV

Power P; P=§: Fi = P=Fv
L t

Using Newton’s Law, F=ma
F—Mkv = Ma =Ma+ Mkv

Fv= v{Ma + Mkv)

P=Mva+Mkv® ("P=Fv)

] P-Mkv?
v

Mva=P—- Mkv’= Ma=

T Ly

dv  P-Mky?

! Ml
i dt v
] b mY o PeMky
§ dt v
, I
j _r{—-—uv—.,:ldv= f[i]dt = _ [in‘P—Mk\JZLz[I—]“
1| P— Mky? LM Mk M
g -l[ln!P—Mkvl‘—lnP]=t = | E2MET o
g 2K P
. P-Mikv, h;kv =e M = Mkv'“=P(l—e‘"3“)
{c) F=-ma
F—Mkv=—ma
dv dv
F~ Mkv ==-M— = M— =—{F + Mkv)
dt dt
MY - (FiMly) = - dv =l£1m
d 1F+Mkv M
L foEemidl =L@ = —fnF-nfF+ M= ke
MK o T 1 |
F - )
d?
) @ Y=3x-2 y(0) =2 and y'(1)=-3
dx*
I dy ax°
Integrate with respect lo x, —=——=~2x+¢,
dx. 2
3y} 2
Integrate with respect to X, ¥y =';?—2?+ X +0q

Substitute boundary conditions
v =2=20-0+0+c. =2y =2

’ 3 5
— Z1=9 = - =——
y{1} 3:>2.1 Lltg=-3=¢ 2

. _tos_ 2 3 .
..y(x)—;x X ')x+2




(iii} y (1) dy )+ 20y(l)='16c:_3‘ 120 y@=2and y'(O)=O
we have y(r)=e™{I+sin4s +cos dt)
y{t)=e™{4cosdt — 4sin 4f)+{~2)e™ (1 + sin 41 +cos 4)
e (2cos4f — Gsin4t —2)
y()=e™ (—8sin4t —24cosdr —4dcosdr +12sin4f + 4)
= ¢ (4sin 41 — 28cos 41 + 4)
Then y7{t)+4y(t)+205(r) -
=e ™ (4sin 4t — 28 cos 4t + 4+ Bcosdr - 24sin 4t - 8+ 20+ 20sin 41 + 20cosdr)
e (16) =167 |
Furthermore y(0)}=¢"(1+0+1)=2= y(0)=2 und y'(0)= e'(2.1-0-2)=0
Thus the given relation is a solution to the houndary — value problem.

d J - 1 oy ex X:!
L e e =4
dy e! e

(3. @

. 3
. . X .
Ie’ dy = J(x?‘ +e* ):lx = ef =g +?+c, ¢ is constant

(i) y— xiii= u(yz +ﬂl-J
dx
y—(x+a)d—y=ay?’ = (x+a)d =y Ay
dx dx

i d d
| e e el e e

3 In(y)- i —ay)=In{x +a}+hc = .'.1 Y
—ay

=(x+alk

iy ydy+ 4y =0 = J.“—*il " Y=_I“"

+y°
%l]\(]-z—yz):—x-z—c = ln(l-i-y )— “2x+c
G LRZXT2 L
dx  2y—x+3

Let v=2y—x then g\l=”’dy 1

dx dx

dv y—-2

Applying (1 +1|=—
pplying (1) : [dx )
=

v+3
E-+l=_.—--_(v_2) t—h-}-z——-v—T
dx v+3 dy  v+3
v+ 3 10
-[v— dv—jdx = jdv+j.v_ -—j‘dx
v+10ly—7j=x+c =  2y-x+10m2y-x-T|=x+c

E(y - x)-i- 101n|2y —X— 7[ =c,; cisarbitrary constant




A b

e e e B e e st e

it S i e B L 0

7
® 4
{
(v) 2l _H: H Let v=7 = y=vi = E1-2’-=v+xﬁ
dx 2yx’ X dx dx
dv  vixt4x? dv v+l dv  vie1-av?
Vhxom=———— = Vb K——= —=
dx 2vx dx AY dx 2v

dx 1 x*
——,,dv=J-— = - =lnx+c= =lnx+c
I(VZ_, x -2 -y

. @ @) (@ey+ildx+Crayly=0

glx,y} I(x,y)
dg oh
= =2x and —=2x
ay ox

. This equation is exact
I(ny +1)dx + J-&iydy =¢; cisan arbitrary constant

2y.§;’_—+x+4y2“:c = x2y+2y2+x=c
(i) ycosxdx + 2 sinx+e}'—]dy=0~——— (m
_v_.—l
LEND
hix.y)

d
28 - cosx and a—h=?.ccrsx
dy dx
So this equation is not exact.
dh_dg
dx dy _2cosx—cosx |

g ycosx y

Integrating factor=¢ ¥ =¢"¥ =y
2
)%y =y cosxdx + Zy(sin x+ef )dy =0 - (2)
—_—
—
N

aM
——=2ycosx and =2ycosx

dy ox
So equation (2) is exact

2 ) - -
jyz cosdx + J-Zyey dy=c’; ¢ isan arbitrary constant

R
T . - . .
y sinx+e* =c; cisan arbitrary constant

(i) (gﬁhx;},\;ﬂwo e (1)

M
g......l\g = and .QE =]
ax ox

So this equation is not exact



dM  oN

Ay ok _1=[=1)_
N =x __%‘

o . _ _2 —p2nx _ 1/ .
Integrating factor = eI Adx e Az

mx Yy = fz—(y+x4)dx—:12-xdy=0 — @)

R PR}
M N
oM _ 1 !
dy x° s X7
Then the equation (2} is exacl
.[[—y?*{- xz}dx =c’
pE
y o
—-—+—j— =c; cand ¢’ are arbitrary constants
X

(iv) (x3+xy1—y)dx+ ff,ll =0 - (1)
(x.v) elx.y)

ar n
= =2y —1 2 =]
dv + ox

This is not exact

Lety=w = & v+ xc—iE = dy = vdx + xdv - (2)
dx dx

Apply y=vx for equation (1)

(x3 + i’ — vx)d.\' + x(vdx + xdv)=0

(v + i Wy + 2Py =0 =

.1:(!+v:)dx+dv=0 = J‘ dv’ =—j,\'£L\‘
I+v”

i} X Ay x*
tn{v)=——+c = tan ‘[-)—J:——h:'
2 x 2

o W

2 ko sale /it

31itf min

T wo!

A(t) = amount of sall in the tank at time t

dA) _ 3A(4), AQ) =0

at 100
i)
dAQ) _600-3A0) _day (1,
at 100 600—3A() 4100

X (l +p? )dx+ Xdv=0

|




—%[In(GDD—SA(t))]é\(” =i

100

—-]j-[lnﬁoo—ln[m{) “3a0)]=——

100

1 In600 L

T3 In600—3A(1) 100

__ 600 _ Y
600 —3A(1)

A(t) = 200¢ A0 [1 e ﬂﬂ)

=

gl 600§t
3| 600—3A(t)| 100
- GOO[I _e 00]

At)=
33_3}{00

(i t=@1n(w600‘3’*“))
3 600
when A(t)=100kg

100 [600—300) 100 [IJ
|l=—n| — | = ||
3 600 3 2




Engineering Mathematics I - MPZ 3230
Assignment No. 02 — Academic year 2005

(1)

®

) Answer all guestmn

Solve the followmg differential equations.

(i)
(i)

- (iif)

(iv)

)

@)

- (iii)

@

: % + ytan X = sin 2x subject to the condition that y(x) =1 when x=0.
g—yi—ycosx =-;—sin 2x

g—x—de+2y=e3"

dx dx

9—3’ 3 _ 4y = sinox

dx o dx
S 42
: d y ) Bt dy 8y — x?.e3x

dx

Using the definition of the Laplace Transform, find the Laplace transform of the
following functions: o N

(@ f(t) = cos*(a) ® f= 1
«©) f®=eFsin5t (d) f(t) = te™ sin5t

. h 0<t<T/2

(&) f(B)= /
: ‘ -h T2<t<T

Find the inverse Laplace Transforms of the following functions :
. : +2 . 2543

@ ® 3

5 +6s+1 §5+9

‘Solve the following boundary value problems using the Laplace Transform method

d’y . dy
£Y 2% =8t ; 0)=y0) =0
(a) e i y'(0) = y(0)
: dy dy t ’
—2— -3y = 6e'; 0O=1, 0) =

© T2y =6 yO=1L YO
: 1 2 =3 13 1 2 4 1 2
Given A=|5 0 2|,B=|4 2 5! and C=]0 3 2
' 1 -1 1 2 0 3 1 -2 3

(a) Computethat A+B and A—C.
(b) Verify that A+(B+C) = (A+B)+C.
‘(c) Compute AB, BA, and ACT



1 2 4
e (i) Express the matrix 2 3 -1 asthe sum of symmetric and skew symmetric_ _
-3 1 4 i
matrix. |
2 0 -1 g
looo o ; (i) Find the inverse of the matrix | 5 1 0 | by elementary row transformations. §
R n : . 101 3
. (4) : Prove the followings.
: ' a+b b+c c+a a b ¢
(a) b+c¢c c+a a+b|l=2|b ¢ a
: c+a a+b b+c c a b

l+a 1 11
o1 1+a 1 1
(B : =a* +4a%,
: | 1 I+a 1

TR R I T T S TN

1 1 1
() a b ¢ ={a —b)(b —c)c —a) e

bc ca ab

-1 2

-

b 3 1 f _ . _
- .(5) (i) Forthematrix A = [ :l show that A>—5A 4+ 71 =0 where I, 0 are unit and

1 | -zero matrices. Deduce that A~ = %—[SI— A1. Hence compute A™,
: 4 11
() LetA=|1 4 1
i f 11 4
I ! Find
' (a) Determinant of A.

(b) Adjoint of A.
(c) Inverse of A.

! Pleabe ée‘nd your assignlﬁent on or before 20.10.2005 to the following address.

Please send your answer with the folder given to you.

' Course Coordinator — MPZ 3230 :
- Department of Mathematics & Philosophy of Engineering
- Faculty of Engineering T. echnology
The Open University of Sri Lanka
" ! Nawala - Nugegoda
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MPZ 3230 — Assignment No. 02 - Model Answer - Academic Year - 2005
dy . .
(1} (ﬁ. o +y tan x = sin 2x subject to y(x) = 1 when'x =0
dx :
f(x, y)=y tan X g(x,y)=1
_E_)_f =tanx 9_,% =0
ay ox
_E)‘_f_ % 2& - This is not an exact equation
dy dx
of de
dy dx tanx -0
= =tanx
9 i
. . . jmn xdr 1
The integrating factor p(x) = e =
cosX
Multiplying by the integrating factor,
1 dy tany sin2x
—_—+ Y —— =
cosx dXx T cosx  cosx
» 1n2x
d{ y ) _sin2x
cos.y COSX
Y -9 J.sinx(Lv = =-2cosx+c
COS X Cos X
Whenx =0, yx)=1 =c=3
Y = cosx+3
COSX
dy 1.
il), ——+ ycosx =—sin2x
() dx ) 2
fix,y)=ycosx glx,y)=1
af dg
— =COSX —=
dy dax
of #* E-E -. This is not exact equation.

ﬂax

. . . oy xel! P
The integrating factor p(x) = eI L s
Multiplying by the integrating factor,
iy OY i 1. dnc
enx Y veosxe®™ " = —sin 2xe™™
dx 2

. 1 p
de®™ . y)= 5 sin 2xe™™

sinx
e -

1. j
y= Jsin 2xe™ dx

siny

e . y — Sinxesmx _ S0

e "+cC

where c is an arbitrary constant

d’y _3dy
dx

kR

i), L2 -2 10y
) edx” Y




The characteristic equation is m —3m+2=0
.My = =72 , M= 2

The complementary function is, y = Ae® + Be™;
A & B are arbitrary constants.
Particular integral, D*-3D+2)y= e

1 3x

Tl
o= o-nm-1n

l Ix ] 3x elr

= g - g2 = —

= p 3 D-1 2

e
. e
General solution: y = Ae" + Be™™ 4 =

£

iv). f’—i-%i{?’- 4y =sin2x (1
dx’

The Ch:lI‘ElCtel“lthC equation is m’—3m-4=0 % :

m=4 orma=-1
The complementary function 1s ye = Ae™ + Be™
Where A & B are arbitrary constants

v

Particular integral .
Assume yp = a sin 2x + b cos 2x
y;= 2 (a cos 2x — b sin 2x)

y,=4 (-asin 2x — b cos 2x )
Substitute equation (1) & equating coefficients,
—8Ba+6b=1 1 2 3
e S

L)

i b=
—8h—6a=0] 25" 50

2. 3
. yp=-— sin2x + —=coslx
25

2
General solution: y= Ae* + Be™-——sin 2x+ —3—(:05 2x
25 50

(V) ﬂ-{-’)f_ll...g eqr

dx* dx
The characteristic equation is m” + ’Jm g§=0
m=-dorm:=2

The complementary function is y. = Ae™™+ Be*

Where A & B are arbitrary constants.

Particular integral; using variation of parameters method

Complementary functions are y) = e and ya=¢"
y =2e™ and yu=

4™

The wranstian w(x) = ¥ ya— Y2 ¥1 = Ge ™

J'\ t'f;(\;) J‘ 6‘51\— {e‘x'—’)\e +9e}




e

(i) A=

i -1 1
A'={-15 6 -5
el 3 =2 2
a+b b+c c+n a-c b-a c-b a-c b-a c-b
4. {i). b+c c+a a+b |=|b+c c+a a+b|=|b+c c+a a+b
c+a a+b b+c ¢+a a+b b+c 2c 2a 2b
a-¢ b-a c-b a b c
=2 |b+c c+a a+b|=2lb ¢ a
_ c a b c.a b
I+a 1 1 1 1 1 1 1 0 -a 0 0
. 1 1+a 1 1 1 1+a 1 1 1 1+a 1 |
(ii). =(d+a) =(4+a _
1 1 1+a 1 1 1 14+a 1 1 1 1+a |
1 i 1 1+a 1 1 I 1+a 1 1 1 l+a
1 1 1
=(@+a)a |! I+a 1 =113(4+a):a“t—l-tia3
1 1 I+a
I 1 1 0 0 1 o 0 1
(. la b cl=| a-b b-c c =(a—b)(b—c 1 1 ¢
bc ca ab c(b-a) afc-b) ab -¢ -a ab

. 3 1 , 8 5
5.(1). A= A=
) -5 3
. 8 5 3 1 1 0 00 )
A —S5A+T7I= -5 +7 = = A=34+71=0
-5 3 -1 2 01 00

Multiplying by A”, then A —5I+7A™ =0

TA' =51-A
1
A'=—(5I-4A
7 )
By using above equation,
2 |
A"=.]_5[0_-31=7 7
70 \0 1 -1 2 13
7 7

4
1
1

1
4
1




15 -3 -3
=[-3 15 -3
-3 -3 15

(b). adjointof A=|-




9 ‘ 8
s2y(s) — sy(0) — y'(0) + 2(sy(s) — y(0)) = L[St} = =

8

Since®y (0) =y(0)=0 ; Therefore y(s) = —
s (5+2)

(S')ml_i.;_tt__ 1
y s 508 s+2

Taking inverse transform yity=1-2t+ 22— g™

), L 0D gy e, yO) =1, y(0)=3
dr- dt

Taking the Laplace transform,

s2y(s) — sy(0) - ¥ (0) — 2 (sy(s) - y(0)) — 3y(s) =L {6e")} =

et
s*+5 '
(s—D(s"=25-3)
3 1 7 1 3 1

AR R Py R P Ry Py

SinceyM=1 &y (0)=3, y()=

Taking inverse transform,  y(1) =- 3e’ +le3’ +§e"

2 4 4
(4 1 -1 -3 1 =5
3.(G).(). A+B=1{9 2 7 A-C=!5 =3 0
3 -1 4 o 1 =2
1 2 7 0 4) (8 2 1 :
M. A+(B+O)={5 0 2 |+14 5 7{=|9 5 9| - (1)
-1 1 3 6 4 7

4 1 -1\ (4 1
(A+B)+C=|9 2 7 |+{0 3

3 -1 4) (1 =2
2) = . A+B+C)=A+B)+C

[S T S R L )

~~
—

—r
Il

16

. a
-~
T
[ws]

Il
o W
I'.JJ
Ln
[B%}
[ws]
-
1l
/'_—"_"\
o <
W
Pt
W D

0 1 0o 0 -12
3 —2(=|2 '
2 3 5 -1 6

=
o
=

1
ACT=|5
1

o~

|
) L3
[ TSP

(i1). If A is any square matrix, A + AT is symmetric and A - AT is skew-symmetric matrix. We can show

! .
that A= —}; (A +Ah +-})- (A - AT) . Where —l— {A+ ATy is symmetric & ;(A — ATy is skew —

symmetric.




2 4 1
1
%(A-}-AT):—O- 4 6 0] is symmetric matrix
sl "1 o8
| ] 0 0 7
-,)—(A—AT == 0 0 -2/ isskew symmetric matrix
B -7 2 0
Therefore we can write matrix A as the sum of symmetric and skew-symmetric matrix.
2 0 -1
(ii). A=|5 1 0| weknowthatA=1 A
01 3
(2.0 -1 (1t 00y |
Ry==R,
S 1T 0(=010] A—2—
01 3] 10 01
{ ] 1
1 0 —= — 00
2 2
51 =0 1 0fA LR,
01 3 0 0 |
\ \
f N
1 0 _L 1 00
2 2
5 5 Byl -8
] : = -'—’; ] 0 A—'——)“ i
I3 0 0 1
i \ J A
r’ { 3\
1 0 -1 1 0 0
2 2
5 4
01 T |= —% 1 0.A P22,
¢ 0 1 > -1 1
\ 2 \2 J
. NS 3
[ 0 —:]; —i— 0 0 |
5 5 R, 5R1'+:)‘R3
00 1 5 -2 2 fRT/R-DA
\ X y,
(100 3 -1 1
0 1 0|=|-15 6 -5|.A
0 01 5 -2 2
6




£l v 2 T Tx ) _J’h Tx
j},j(.\)dtzj‘_xe dxz-e——“M + 2e
wix) 6 6.7 6.7 6.7

= Tx X T
ae 1f 4 2 e’ 2xe” 2e
Loy (k) =eM=letxt —2net 4+ 2¢" ) -2 ——— +
i =e 6( ) (6.7 6.7.7 6.7.7.7J

General solution:
2 2x 2
Y = Ae ™+ Be™ + ¢ {é(xl—zxq-z)__x__ ._“_. }

(2). (. (@). L{f®} = Ie""’coszafrdt

0

= _[coszari( . Jdt
dtl —x

0
| -
= ———re sin 2at
S '

1l a 20 _ 20°+s

s 5 §t+4a’  s(s7+4a)

it , d{e™ 2as
Where re Ysin 20 dt= _rstat — dt = ————
! ! dtl —s s™+40

). L{r+1f}= [

(+1) dr
2,21
3 SZ §

f "’(r +’)r+1)d

(). L [e™sin5t) = fe'-"e‘-“ sin 5t dt
—['Hq)t
= r sin 5t dt
3 + s)
kYT
= _r cosd ¢ clt
3 + 5 ~(3+s)

_ _ 25 H wof 345}
(3+s) (3+s)1 fsere dt

(d). L [t sin 5t} = f’ te~*V 5in 5 dt

—{3+s}
= tsmSt-d— ¢ (lt
' (3+s)

tsin Ste” g
l:-— Ja =-{rsin5t)de

(3+4s) (’%+s)a’r




1
(3+s5)d

= _ 5
T 3+

r (51 cos 51 + sin 5t )t

r TR 08 5t dt

f ~O) gin St dt

(3+s)

d e—(3+.\)l 5
= fr cos 5t — 7+ —
dt\ ~(3+s) (3+s)(s+3)2 +25]

. 5 |tcosSte™™ " . 5 e~
L {te™ sinSt} = tcosS) d + 3 :
(i sin3t) (3+s){ “(3+3) ]‘, (3+s)'[:1 G T G e 2]
= r eV (=5t 5in 5 + cos 5t)dt + . > e
3+ N G+(s+3) +25]
- ,_r S hpsin St dt 4+ ,( L > _re“”*""' sin 5t a’zj|
(s+3)* 4 B+sPB+s) (G+sd
5
+ 3
(3+5)[(s+3) +25]
25 (3450 5 1 25 :I
=- tsinStdt+ - — -
(s+3)2r sin (9+3)"|:(3+s) (3+5)[(s+3)* +25]
5
+ e el
(s +3)[(s +3)* + 257
10(s+3)

L{te™sin5t) = — ") _
[(x+3)® +25]°

| h: O<t< T,
®. .f(r)={ " 5

~h,; /<r<T

L {f(t)) = f e f(tydt = J?Ae"'"hdt+ J;e"”' ~h)dt

h T o
(1-2¢ 7 +e
§

s+2 s+3 1 ‘ ‘\/g
(ii). (a). L {_,_..._ s }:L" R A
AR EErut Rl e -y Rl [ e
= e"‘cosh@—ﬁe““ sinh /8¢

(b). L sz“}zzy'{ 2 }+L"{ = }
[s-+9 5~ 49 §°+9

=2 cos 3t + sin 3t

i . 2% g L 0=y =0
dr® dt

Taking the Laplace transform,




MPZ 3230 — Assignment # 03
Academic Year 2005

Answer all questions

(1). () Provethatif v=In(x*+y?), the Gl I g
| ox* oy’
L . . 3z 9%z . e
, v . . (i) Show that the eqguation 5—2—+F=0, is satisfied by,
: ‘ x

z= ln«,fixz +y? j+-;~tan"(%)

(i)  In abalanced bridge circuit, R, =R,R,/R,. If R,,R,,R,, have known
tolerances of =+ x%,ty%,tz% respectively, determine the maximum
percentage error in Ry, expressed in term of x, y and z.

‘(iv). If z =1t 422y + y ﬂﬂd x=7ycosf and y=ysind, find g—?andg—; in

their simplest forms.

{v) If z=x ln(x2 + yﬂ)__ 2y tan™ [%J verify that

a a [ ‘;i“.H
x—£+y—= v+2x

| (2). (a) Findthe equation of the line; o
: ) through the point (1, -2, 2) and making the angles of 60°, 120° and
45° with positive direction of axes.

(i) through the point (1, -3, 4) and perpendicular to the plane
x=3y+2z=4 .

(iii) passmg through the points (-2, ] 3) and (4 2, -2)

(b) Find the coordinates of foot of perpendicular from the point (2, -1, 3) to the
- plane 3x-2y—z-9=0

{c) (i) Find the short distance between the lines
S L.X3_y-8_ 2-3 " X+3_y+7 _z-6
[ I -

3 -1 1 iy =777
and also
(ii) find the equation of the line of the shortest distance.

(d) Find the equation of the line formed by the intersection of the planes
2x+y-2z=35 and 3x—6y—-2z=15

(e) Find the angle between the planes 3x—6y—2z=15 and 2x+y—-2z=




(3) (i) Use Neton-Raphson method to find a real root of the equation
x* —2x—5=0 correct to three decimal places.

1

——dx using
x +9

(ii)  Find an approximate value for the definite integral f

(a) Trapezoidal rule
(b)  Simpsdns rule

Comparing your answer with the exact value of the integral, obtain an
approximate value for the constant 7.

(4). 6] The table below given the distances in nautical miles of the visible horizon
- for the given heights in feet above the earth’s surface.

*(heigh) [100 [ 150 _]200  [250  [300
y(distance) | 10.63 | 13.03 | 15.04 | 16.81 | 1842

Use Newton’s forward interpolation to estimate the distance y when X =
130.

'Gi) A researcher has obtained following simultaneous equations for his model

Tx,—x, =10

x +8x, +2x, =17
—X, +6x, 4+2x, =25
—3x;,+Tx, =5,

Express these in a form suitable for solution either by Jacobi’s method or
the Gauss-Siedel method, stating clearly which method you have chosen.
Tllustrate the method you have been, by applying 4 iterations, starting from

an initial guess of (1, -2, 4, I '

Please send your assignment on or before 06.01.2006 to the following address.
Please send your answer with your address (write back of your answer sheet)
Course Coordinator - MPZ 3230 ‘

Dept. of Mathematics & Philosophy of Engineering

Faculty of Eng. Technology . Coe

The Open University of Sri Lanka

Nawala

Nugegoda.
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MPZ 3230 — Assignment No. 03 - Model Answer - Academic Year — 2005

(1). (). v=In(x>+y)

® v o 2x v 1 2, )
a—‘l—_._yg‘ 5{;5'—(11+y2)2[2(x + ¥ ) 2x 2x]
_ 2y -4
(xz + y“)
dv 2y v 1 1, 2\
N o (+yf bl )27 2]
) 2(":2 _ y:)
4y f
%y N 32:' _0
dx™  ady”
(). Z=In /5 +y" + ;Lan"'-)i
x
1 L
dz 1

- _ (x‘+y') ’.2.1'+l (—1)x2y _ 2x—y
dx N 20 1+y° 2 +5?)
d

2: 1{2(":24‘3)2)_' (2):—y).2x}= y:,'-—);2+_\'y

a2 (x*+ ) (c+y?)
b pbeerlA, ) o1 e

y 2 .-\I.l'z+y"‘ 2 !+)’2 X 2(\:24-):‘)
alz =l '(é\'z+,\‘:).2~(2y+x).2y \,Z—y — XV
dy* 2 ("2‘*‘_‘»’2)Z (x +v)

LIS

ax’ dy’

(i), & =22t

R&%
Known tolerances are Ro =+ x%, Ri==% y% Ry=+ z%
~ Ri=fRa.Rs Ry
Error of the Ry,
R dR, dR

dR =—L.dR, + .dR, +—L.dR,
' IR, JR, 2T oR,
R gr o Raogp JERRD
R—l 4 4
But dR, = 5 (+ x%).R.,+ﬁ.(i y%) . R, + RiR-‘)(i 2%).R,
R, © R, R;




Because L=t x%, dR; =1 v%, dR, =+ 7%
2 R, R,
® R . )
i dR R.R, (+ \%) 3 (i y%)-— R,R, (—_l— Z%)
35 &, 4 R,
dRy =R (£xxyF 2} %

ﬂ=i(x~!~y—z)%

[}
Maximum percentage error at R -l +(x+y—2z) % |

]

(iv). z=x"+2x"y+y' and x=rcosBandy=rsin
dz _dz E)x+az dy
dr 2x dr dy dr
dz

(41 +4m')cost9+(91 +3y )smt?
r

dz _Jz 0x 0z dy
0 0x 08 Jdy déd
= r (4% + 4xy) (-5inB) + (2x* + 3y7) . rcosh
= (2 + 3y x—(@x  + dxy) y

E)z_,)l‘ —dx'y -y’
o4
(v} z= x In (x* -i-y) 7ytdn (J’)
X
dz X 2x 2y 2
— = +Inlx” + ¥y~ ~— . y(-Dx”
ax 1y (x* ) S y-1)
xl
=2 +In (x> +y%)
‘9! 1
S_Z; _':"'l—zy 5 l-+—ta|n" =-2ta pra
y i +y 1+y1 X X X
9
., xiz—+y£—71+1ln(x +37)- "vtdﬂt}i
dx “dy X
221392 _anss
dx )ay -

(2) (1). The equation of the line through the point (1, -2, 2) and making the angles of 60", 120" and 45}
with positive direction of axes :
x—=1  y+2  z-2
- cos60”  cosl20”  cos4s’

X— 1 \’ + 2 2 & ")

AR

x—l_}'+2 .(,—2

I N /)




(ii). The equation of the line through the point (1, -3, 4) and perpendicular to the plane x — 3y+2z=4
x—1-3 y+3 z—4
P® -3 2

(iif). The equation of the line passing through the points (-2, 1, 3) and (4, 2, -2}
x+2 y—1 z-3
4+2 2-1 -2-3
x+2 v-1_ z-3
6 1 -5

(b).

x-2y-z=9

Direction ratios at perpendicular line to given plane is (3, -2, -1) Equation of the perpendicular line to the
plane 3x — 2y — z =9 and through the point p(2, -1, 3)
=2 y+1_ z-3 -
3 -2 -1 '
General point in the line: (2 + 3t, -1 -2t, 3 —t) pq is the foot of perpendicular line,
S [B3x—-2y—-z-9pe=0

2
243 -2-1-20)-3+4t=9 = t==
( -2 ) 7 , 38R L
: ~_-(__20 _u 12)
..P[]m 7 K 7, 7 :
|
- 7 — ..__"‘l |
©. (). Ly =3=¥78_z73 n
3 -1 1 0 B=(-3,7.6) LE
.\’+3 \r+7 4:'_6
L'_'[: = — =

direction ratio of Ly is #, = (3~1,1)and B=(-3, -7, 6)
direction ratio of L1 is 1, = (-3,2,4)
L AL, AT

Shortest distance between L, & L, } = | ol AB
Lal
(~6i+15;+3k) . (-Gi+15;+3k)
V6 +15 43
= 270

(ii). any pointon Line Ly = (3t +3,8 -1, 3+ ty)




any point on Line La = (-3 -3ta, 2t -7, 4t; +6)
direction ratios of Line PQ = (3t; + 3t2 + 6, 15 —t; — 2ta, tj — 4tz — 2)
Thergfore (3t + 362+ 6) . 3+ (15—-t; =2t} . D+ 1. {1y — 4t —-3)=0

e+ 72=0 ---r—- (N
(Bt + 3+ 6) )+ (151, -2t) (2} + 4y —-4-3).4=0
iy 4+ 29t =0 -—-ememrrmeeeee @
By (I} & (2) tp=ta=0

. (3, 8.3) is a point on the line of the shortest distance.

Direction ratio (6. 15, -3)
Therefore the equation of the line of the shortest distance,
x-3 y-8_ -3

6 5 -3

(d). 2x+y—-2z=5
3x-6y-2z=15

The line in intersection is parallel to the vector
J k

-6 -2A=14i+2j+15k
1 -2 -

R T ST

Let z = 0 and solving the equation of two planes, we can obtain a point on the line of intersection, =~ ]

Ix—-6y=15
x=3,y=-1,z=0
2x+y=5

Hence (3, -1, 0) is a point on the line of intersection.
Therefore equation of the line of intersection is,
x=3 y+l_z

4 2 15
(e). 3x—-6y—-2z =15, 2X+y—-2z=5
Angle between two planes = &
23+(-6).(1)+(-2)(-2) 4
cosf = =—

JE O+ (-2 1P () 21
Therefore 0 =cos™ (-;)4—)

-

03. () F(X)=x"-2%-5
F(2)=2"-22-5=-1<0
f(3)=3"-23-5=16>0

. According to the intermediate value theorem there exist a root between 2 & 3. By using Newton}f;j_ .

Raphson method,
(x] ) ’ 3

X+l = Xn f_—'—— s f (x“) = 3X -2

)




when n=0; x=2,

X]iz-’%—g=2.l

|x,-x,|=]2.1-2|=0.1 :

When n=1; x;=2.1 fx1}=21"-2.(2.1)-5=0.061
fxn=3.21y=-2=11.23

Xa=2.1 - ?’1061=2.095

~. Real root of f (x) = 2.095

(i), f(x)=

X +9 :
x_ |0 0.2 0.4 0.6 0.8 1.0 1.2
fx) | 0.1111 0.1106 0.1002 0.1068 0.1037 0.1 0.0958
x| 14 1.6 1.8 2.0
f(x) ] 0.0912 0.0865 0.0817 0.0769
(a). According to Trapezoidal Rule,
', h
[ eode =Sl + £, = 20+ fot ot £,0)]
2 ] 0.2[0.111140.0769 +2(0.1106+0.1092 + 0.1068 + 0.1037 + 0,1 +0.0958 + 0.0912
I - {x = o
v +9) 2 | +0.0865+0.0817)
=0.1 x1.9590
=0.1959

{b}. According to simpsons rule,

rf(x)dng [Fy ok Fo b 4 (F o+ b vveeer b Fot) + 2 (Fa b Fy koo + Fo2)]

49 3 |+0.0958+0.0865)

2
= & x2.9396
3

= 0.1960

1-2 1 d _().2{0.1111+0.0769+4(0.]106+0.1068+0.1+0.0912+0.0817)+2(0.1092+O.IO371

dx =0.196

2]
Exact value of L -
e

Absolute error in Trapezoidal Method = | 10.196 - 0.195 ]|
= 0.0001

Absolute error in Simpsons Method =|10.196 - 0.196]| = ©
Simpsons method is more accurate than Trapezoidal method

: 1 1«7 1. 2 018727
J. dy=—|tan" —| =—=tan” —=
3 3, 3 3 3

J




11879
mj:(}_}%

ol = 3.1410

4. (). Newton's forward interpolation polyngmial is,
N
5 (s
¥s = Yo + Ayys + A'yp [J +oenn, + A'yp C:j

5 5!
where =
(.‘IJ (s-n)int

h=50, xo= 100, A—;AU —§ = since x =130
1
s=0.6
x (height) y (distance) Ay A’ y Aay A"y
100 10.63
2.4
150 13.03 - -0.39
2.01 0.15
200 15.04 0.24 -0.07
1.77 0.08
250 1681 -0.16
1.61
300 18.42

We obtain  y, = 10.63 + 2.4 m +(-0.39) (ZJ + 0.15(2) +(-0.07) (;]

yi= 10.63 + 2.4 x0.6 + (-0.39) (-0.12) -+ (0.15) {0.055) + (-0.07) (-0.0336)
ys=12.12
When x = 130, estimate distance = 12.12

fii) Tx1— %2 =10
Xy + 8xo+ 2x3=-17
X+ 0Ox3+2x4=25
-3){3 + 7}{4 =35

Using Gauss — Siedel method,

{m
10 x
x]{m+]l ; 2

7 7

x:![ll|+|) = _l_ (_] 7 - 2x3(|n) - E_ﬁ‘
3 7 7
l "’t‘[m) _ ! L _1_2_2

567 4 56

i
x}(m+l) - = (25 + X’_!(nH“ _ .?.X;J.(l“]




-1 ——Lx,‘"” —lx;"” =24y +————] 271
- 6 56 ° 4 - 56
X.](m-”):‘l- 5+§_(_L’,'{|m] __l_“_?’fru] _2"‘:4(":) + 1%71}
7 6\ 56 ° 4 56
- _l_[___l__x_('m) _lx {nr) ".\'“") + 187]J
ZANE L - e T T
m X1 X2 X3 X4
0 £.0000 -2.0000 | 4.0000 1.0000
1 1.1429 -3.2679 | 3.2887 2.1747
2 0.9617 -3.0674 | 2.9305 2.0212
3 0.9904 -3.0296 | 2.9960 2.0493
4 0.9958 -2.9985 | 2.9838 2.0441

Using Jacobi Method,
1
XI{I’TH']] - ':;{10"‘.1‘;””}

xz(m+l) = g {-17— x](m) ) x}(m)}
xJ(m-s—l) = é {25 + K:“m _ 2x4(m)}
x4 = L (513xm)

7
k X1 X2 X3 X4
1 1.0000 [ -2.0000 |4.0000 1.0000
2 1.1428 | -3.2500 |3.5000 |2.4286
3 0.9643 | -3.1428 | 28155 |2.2142
4 0.9796 | -2.9494 |2.9048 1.9209
5 1.0072 [ -2.9736 | 3.0348 1.9562




(1.

(4)

).

@

(5).

MPZ. 3230 — Assignment No. 04
Academic Year 2005

Answer all Questions

4] Find the expansion of cos X

(ii)  Find the expansion of —1—
1+x

(iii)  Hence show that
2 3

cosx x x 13x
=l-x4+———+
1+x 2. 2 24

: ©3 5
: ST x' 3%
Show that sin” x =X +—+——+—~——
6 40
Assuming the series for ¥, obtain the expansion of e*sin™ x, upto and including
the term in x*. Hence show that, when x is small the graph of y= e*sin™ x

approximates to the parabola y = x* +x.

Evaluate f/z V1—x*dx

i) - by direct integration
(iiy by expanding as a power series
(iii) by simpson’s rule (8 intervals)

The lengths, in millimeters, of 40 bearings were determined with the followiﬂg
results: _ :

16.6 [ 153 | 16.3 142 116.7 17.3 18.2 15.6 14.9 17.2

18.7 {164 ]19.0 158184 |15.1 17.0 18.9 18.3 15.9

13.6 | 183172 18.0 [ 15.8 19.3 16.3 17.7 16.8 17.9

17.3 [ 16.6 | 15.3 1641173 |1695 [147 1162 [174 [156

() Group the data into six equal width classes between 13.5 and 19.4 mm
(b)  Obtain the frequency distribution.. ot
(c) Calculate (i) the mean. (ii) the standard deviation.
_ (ii1) the mode and

(iv) the median of the set of values

A box contains 100 copper plugs, 27 which of which are oversize and 16
‘undersize. A plug is taken from the box, tested

Case (a) : and replaced: a second plug is then similarly treated.

Case (b} : but not replaced, a second plug is then treated similarly.




Determine the probability for case (a) and (b) that
(i) both plugs are acceptable
(ii)  the first is oversize and the second undersize
(iii)  one is oversize and the other undersize

© (6) .The temperature in degrees Celsius in a cool room which is operating properly
has the probability distribution function given by,

Fle)=k12-1) D<i<12
=0 other wise

{a) Find the value of k

(b) Find the mean and variance of the distribotion

(¢) Show that the median temperature is about 7.37°C.

(d) The temperature in the cool room is too high if it is over 12°C, find the
probability that this occurs.

Please send your assignment on or before 17.01.2006 to the following address.
Please send your answer with your address (write back of vour answer sheet)
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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(iii). By using part (i) & (i)

T+x 21 41 6!

= x4+ Xt

..............

Fx= =1

=0
0 =1

F¥(0)=0

3(8xt + 241" +3)
_ 7
{1-x")"

£°(0) =9

MPZ 3230 — Assignment No. 04 - Model Answer - Academic Year — 2005

(1). (i). f(x)g=cos X = fi=1
£(x) =-sin x = F =0
| F7(x)=-cos % = FT0y=-1
f7(x)=sinx = ff=0
F™ (x) =cos x ES Froy=1
Taylor polynomial for function f(x),
fxy=T0 + f O)x+ 51; FrOy g+ e +—l—"f“ (0)x" + ..... for all real x.
! n!
vooxt
Therefore cos x=1- —+—+...eeee for all real x.
20 41!
(iD). f0) = ——=> f(O) =1
1+x
1
(X)=——m> (@) =-1
/ (1 +.1;)'
)= = [70)=2
Xj=——=r= =2
' (t+x)
fT(x)y=—~ 6 = f"0)=-6
(1+x)"
By using Taylor polynomial for function {(x),
-1—=1-»x+x2—x3+ ...... +-D" X" 4+ for all rea! x.
l+x

. 2 4 B
cosx (., X X X
—(l——-+—-———+ ...... J (1—x+x2——x3+x4+ ....... ) for all real x.

...........




-. By using Taylor polynomial

X 3 <5
e Sin'x=0+1. ——+0+—-—-+0+9—+ ..........
It 3! 51
3 3 5
=X+ —+—X +....
6 40
2 .3
Series fore* ;¢ =1+x+1_+x_ ...........
TR
3 3
. . X 3
eX sin”! x=( +l -x—-i--x— ........... J) A+ —t—x o
N2t 3 6 40
3 X4 3
=x+{.x +—+0x +—0x Foviraens +x 40X+ —+0 KT+ —X" F e + X7 +0.x" +—x
4 6 <3
5 1
0.x% + ix7+ ....... + 0t e 0 ——xT e,
2.40 6 6.6 24 24.6
" 3
et sin! x=x+x*+ 4x]+lx4+x—+ ........
6 6 3

. E 5 ¢ . - 2
When x is small, x* =x'=x"= 0 .. € sin Px=x+x
~ X . - s )
Therefore y = e* sin”'x approximates to parabola y =x” +x
(3). (). Direct integration,

I'\/l—x dx= [Peos0d@
" 7l6 - '
LA (1+cos 266 = — [ Sm'g} =(I—7f)-+§]=0.4783
"‘ 4]

2

Tet x=sinH

dx =cos 6 dO
when x=0 = 6=0
——1-:> 9=£
2 6

(i1). Expanding as a power series,

.f(x)é\/l—-r: F0)=1




h=

_b—a

7= £lo)s L0 S

By using Maclorin series,

o) .
! 21 3

2 K
Jl-x° :1+0—'—:T+0—3i-+....

Al

(A= dx = 0.4784

(iii). By using Simpson’s rule (8 intervals),

fl

‘r' f(x) dx=£— (fp+fa+4f+H+...... +H)+2 0+ + .

+ fo2))

16 16

E'\IM

16

16

16

0

0.0625 0.125 0.1875 1023

0.3125

0.375

!

0.9980 09922 [0.9823 |0.9682

0.9499

0.9270

A
10

8
16

0.4375

0.5

(%)

0.8992

0.8660

T R T B e
E e L T o T b o P T R

(1.8660+15.3176 +5.7748}

0.0625
3

2
0.0625 %x22.9584

=0.4783

4, (a). Sample size = 40

Runge of the data = 19.4 - 13.5=5.9

L

Class width = §6—) =(1.98

We take class width be 0.9

f’ﬁ J-F de= 0'0525 (1 +0.8660 + 4(0.9980 + 0.9823 + 0.9499 + 0.8992) +2 (0.9922 + 0.9682.

+0.9270)

T A




s

R
2

(a). (b) Class fi m; f; m; f; m;”

13.5-14.4 2 13.95 27.90 389.2050

= 14.5-154 3 14.95 74.75 1117.5125
15.5-164 9 15.95 143.55 2289.6225

16.5-17.4 13 16.95 220.35 3734.9325

17.5-18.4 7 17.95 125.65 22554175

18.5-19.4 4 18.95 75.80 1436.4100

40 688.00 {11223,1000

Frequency distribution

2m e
c). (i) mean=4= - =16.7
(e). ( n 40

(iii). Mode =L + - w
d +d,

Modei class = 16.5-17.4

Class width=w=174-16.5=0.9
di=13-9=4

=13-7=6

L= mﬂs_%

mode = 16.45 + (%)XO.Q =16.81

>F
(iv) median=L + | 2 — XwW

-f = frequency of median class = 13

w=174-165=09

L= 16.5-;—16.4= 16,45

n=40 )

F = Cumulative frequency of class before median class = 16




I ="

4 _16
.. median ="6.43 + —2-1—5-— 0.9 == 1645 +4xi2'9 ==16.73

5. Case (a) A plugis taken from the box, tester and replaced: a second plug is then similarly treated

B- No. of Plugs being oversize.
C - No. of Plugs being undersize.
A- No. of Plugs being correct size(Perfect).

57,100 j
277100
/’ A &/100 B
57 /100 c
/ 5710 A
Z7,100
277100
B 6/100 B
167100
c

s7/10 A
27 /-100
B

¢ 6/100

57 57
1}. Probability of both plugs being acce table t=—X——% 7 0.3249
(1) y o h plugs g p } 00100
. . 27 16 !
second one is undersize §= o XT0n = 0.0432
100 100
27 16, 16,21

her one is undersize} = ——X-——
100 100 100 100
= 0.0864

(ii). Probability of the first plug being oversize and the

(iif). Probability of one plug being oversize and the ot

not replace, @ second plug is then treated similarly,

T SR A L e R A

Case (b) A plugis taken from the box, tested but

56/9% A
A 2es99
56792

=

57/180
57493
27100 g 26453
6/99 :

164100
1

=]
c

syrggn P

37/99 :

:

¢ 759 B B
r;:
i

G

57 _56
(i). Probability of both plugs being acceptable = I-dax—é—g— =0.3224
- . . . . 27 16
e first plug being Oversize & the second one 1§ undersize = Taaxgg =0.0436

{i1). Probability of th




D T e ——

R

2
(iti). Probability of one plug being oversize & the other one is undersize = %x%
b
. (120 ;0<t<12
6). f(n)=
©)- 1) { 0 ; otherwise
[ rwvdr=1 = o [Ka2-nar =1
k[l2r-ar=1 o oxalo 1
12° 1728

(B). Mean=E (1) = J:r f(t) dt => f]: tk(12-Hdr=772

E(Y) = [’ £ F (1) dt E() = f R K2 dt = 57.6
V() =E() - [E() = 57.6(7.2)> = 5.76
Therefore Varience = 5.76

(c). Let Median be T

Then L Fdr=05

. ij!:(lz—r)dt 05

Let us assume that median temperature is 7.37" ¢ (ie. T= 7.3700)

74 £ AT

Then [ ker(2-ndr =22 1 _ 1008205
) 3 4,

Therefore our assumption is correct.

ie. Median Temperature is 7.37%,

(d). Let t be temperature in the cool room
P (t > 19)-.]—];1 (t=£132)

J‘] K (12-0dt = 1 —k f 2(12-1)dt
—_— -

Probability of the temperature in the cool room is toa high.

|
o}

16 27

—_X—_-:
100 99




