THE OPEN UNIVERSITY OF SRILANAKA
DIPLOMA IN TECHNOLOGY —LEVEL 03
FINAL EXAMINATION - 2010/2011 .
MPZ 3230 —- ENGINERING MATHEMATICS I
DURATION: THREE (03) HOURS

“Date: 05" March 2011 : Time: 0930hrs —1230hrs

Instructions: ‘ .
~»  Answer only six (06) questions, selecting at least two(02) qu'estiohs from each section
A&B | | - | N
‘e Number of pages in the paper — 06.
e Bqld._létters represent the vectors.

e All symbols are in standard notation.

Important integrals

. J.e‘” sin bxdx = Ie - (asin bx — bcos bx)
-~ a“ +b

o Je"coshxdr=— ' —(acosbx +bsin bx)

, a“+h o
ax- ! ax 1 1 ar 1 2, ax

. jf(x)e dx == f(x)e™ - = ' (¥)e™ +— )™ =i

a a a
Sign alternate {4+ —+—+ — ..oevuuenns )

jf(x)cosaxdx=%f(x-)sinax+L2fl(x)cosax—.L3fz(x)sinax ...............
a - a »

Sign alternate in pairs (++— =+ +——++——rrerrrnus

If(x)sin aed = —lf(x) cosax +L2f' (x)sin ax +—13~f2 (X) COS AXurrrernrerrnee.
a a a

Sign alternate in pairs after the first term (+ + ——++——++ ——eceecrremnne.

Isec axdx =.—1- ln|sec ax +tan ax]
a
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SECTION A

1. Solve the followmg differential equations

dy 2
a) ~—+43ay=
(a) o Ty =x"
- dy 4x+3y
®) dx_3x+4y

| © (x+3)% = (le_-f-ﬁ-bc.+5)

. 2. (a) Usmg a trial functlon firid a partlcular solution of the differential equatlon

dxz 24 4— 2 4 13y = 3433" Hence find the general solution of the above
dlfferentlal equatlon _ - 7 |

(b) Using the formula —— f (x). = e““x Lgax f (xj find the particular integfal of the
dlfferentlal equatlon + 2 2y = 5sin3x. Hence find the gerieral so]utlon of

the above dlfferenttal equatlon

2 ,0<t<5

3. (a) Find the Laplace transformation of f(t) = { 43 5<t

(b) Using Laplace transformation find the solution of the following diffe;ential

equation %;Jz—’—{—y = 3sinZx ,wherex > 0, y(0) =1 and (%) 0= 2
: . ; : . x= -
-4, (a) Find the factors of the following determinants by using row and column operations.
| b e dl

. ‘ : 1 a* o
L0 e d ap . s g3

Q) : @ (1 &% b|.
e d a b a3

I ¢ ¢

d a b ¢ -

: _ cose. 0 sing _ | L
(b) Show that| 0 1 0 |isan orthogonal matrix,
—sind 0 cos6
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5 Usmg the augmented matrix and elementary row operations discuss the solutlons of

the followmg systems of equations

(a) |
x+2y 32—-_
3x y+52—2 o
4x+y+ @ —14)z=pu+2 Whereu € R
®  xy=2

x—y=0

_3x'~.1—y=t-, where 1€ R.

6. (aj Define the Taylor polynomial of degree n.

(x) 27 (x) df =) _
If f(x) = In (cosx) prove that & + 2 .

= 0.
Hence find Taylor polynomlal of degree four of f (x) =In (cosx) about
x=0 Deduce that ln2 Az —~(1 -+ )

(b) Define the Tay-lor series expansion of f(x) aboutx = a. -

(—1)7(x-3)"

- . ’ - . 1 ; — . o0,
Prove that Taylor series expansion of p abeut x=3is )7 g prere

Show also that the above series converges to i and find the radius of convergence.

(Hint: Use the convergence of a geometric‘seri'eé.)
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SECTION — B
' 7 | Define -tlie‘scalar (dot) and vector product of twb vectors.

(a) The position vectors of the points 4,B,C are glven by a= 21 + 3 i +3k
b=i+2j+k, e= 3i+j+k | _
(i) Find the value of Z such that a+ Ab is perpendlcular toe.
(11) Find the area of the triangle ABC _

(b) Examme whether the vectors i-3j+2k, 21 - 4 i— —k 3| ~2j—k are lmearly
independent or dependent ' '

(c) Find a unit vector perpendlcular to both vectors 2i~3j +.6 k and3i+6j+k.

8. (a) If r, v and a are the position vector, velocity and acceleration of the particle at

- time t respectivelj/. Prove that % Wx@Exv)=2w -a)yr— @ -av— (v -ra

etsint .‘ e‘lcast . 1
(b) - Provethat if f(t) = e +V1+e2f_]+41+e2tk
O IF®I=1. o
(i) ()] is perpendicular to - (£ (£))

L) | e
(iii). r - —T —~—i o

9. (a) Using a suitable 'int-erpolation method and the following table, find £(15)

x 10 20 30 - 40 | 50.
J(x) 46 66 81 93 101

. (b) Srhow that a real root of the equatibn xe* —2 =0 lies between O and 1. Using Newton
'Rlaphson' méthod, ﬁﬁd a real root of the equationxe®-2=0, éorrect to two decimal
places. ‘ , . | ;

(c) Using Lagrange’s interpolation formula, find the polynomial passing through the |
. points(1,-7),(3,5),(4,8),(6.14).
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~10. (a) The events 4 and B are such that P(4) -=l-1§£ , P(B) =§ énd P(A\B) = é

Find ' g |

(1) P(A nB) (i) P(AV B) (m) P(A \B) (1v) P(A\B"

" State whether 4 and B are mutually exclusive or mdependent Justify y('m.r answer.
(b) A student attempts a multiple choice questlon to which 4 possible answers are

given WIth only one of them bemg correct. For any questlon there is a probablllty of
- that he knows the correct answer, If he does-not know the correct answer, then he

will mark the answer at random. He does, in fact, mark the correct answer What is

the probablllty that he knew the correct answer?

11. (2) The probability density function of a discreet random variable X is
| e | _ | :
POX.=x)=k(3) Wherex=0,1,2,3, .00 oo
- @ Find the value of constant k.

(ii)  Find P(X > 8) and PGE<X< 20) ‘
(b) The probability’ den51ty functlon of a discreet random varlab!e is glven by
x 1 2 | 3 4 5 | '
PX=x) |0-1 |06-3 |0-2 |0-3|0-1

()  Find E(X) (i) V(X) (iii) E(4X% +3X — 1)
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12. The time taken to fix a certain electroﬁ‘ic itgm, in :i' hoﬁré, has the probability dens.ity
[ 10k , 0<t<06°
function f{t)=494(1-¢) ,0.6<r<1.0,where k is a constant.
0 , otherwise
a) Find'the value of k
, b) Sketch the graph of £(1). _
A'c) Write down the most likely time (mode).
.d) Find the expected time. .
- e) Determine the probability that the time will be

@ more than 48 minutes, (ii) b'et.ween 24 and 48 minutes.

'END

Copjri ght reserved



