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DURATION - THREE (03) HOURS

DATE : 21% April 2006 TIME: 9.30 a.m. — 12.30 p.m.

01.

Answer only six (06) questions

State any assumption you required.

Do not spend more than 30 minutes for one problem.
Show all your workings.

All symbols are in standard notation.

1. Define dot product and vector product of two vectors g and 4.

ii. A and B are two points and CD is a telephone line in space. AP and BQ
are perpendiculars to line CD from A and B respectively.

A=(2,-2, 1), B=(1,7,0)
C=(2,0,-1) and line CDis parallel to the vector (1, 2, -1)

Using vectors, find

a) .ﬁ and?C

b) Unit vector of lineﬁ

¢) © Perpendicular distances AP and BQ
d} Projection distances CP and CcQ

e) Coordinates of P and Q

f) Angles A P B and AQB
i. Write vector expressions for
d
a —(a.b) and
) 7 {(ga.b)

b) %(gxz_a)

c) —%(gx bxc) where a, b and ¢ are vectors.




03.

04.

ii.

ii.

ii.

The position vector of a particle varies with time according to the
equation,

F(ty=- (t+3t) i+ 8t j+4k

Find,

a) The particle’s velocity and acceleration vectors at t = 0.
b) The particle’s velocity and acceleration vectors at t = 1.
c) The particles speed and its direction of motionatt=1.

Define the determinant of 2 3 x 3 matrix A, B are two square matrices and
1is the identity matrix. Assuming the results AA'=Tand

|4B| =| 4| |B|, show that |A"] :|“1E|
a—x a-y a-z
Show that |b-x b-y b-z|=0
c-X c-y c-2

Define the inverse of a matrix. State the conditions under which inverse
of a matrix A exists.

a b
A= ( ] , Prove that
c d

d -b
Al = :—( ], Where & = (ad-bc). Hence deduce the inverse of the
l-¢ a

. -3 4
matrix A=

S




05.

06.

iii.

The 3 currents in a electrical circuit are given by following equations.
i +2i, +30, =1

i +3i, +5i, =3
I +5i, +12i, =4

a) Write these equations in matrix form.

b) Using a matrix inversion method, calculate the three currents of
the electrical circuits.

Solve following differential equations.

a)

b)

il

iii.

dy 2
~—4+yvcotx=x"
de 7

Y'=4y'+20y =0

=4y 4y = 3™

Obtain the Laplace transform of
a) t (b} tcos wt, where wis a constant,

s —2

3

Find the inverse transform of -
§ 457 ~2s8

State convolution theorem for Laplace transform

of L[A(r)]=

C(s- a)( +@®)

Using above theorem find h(t) for a constant .




07.

08.

.

it.

A storage tank is in the shape of a right circular cone, with its axis vertical
and its vertex downwords. The volume of fluid in the tank is

V=lm%
3

Where /1 is the depth of fluid and r the radius of the fluid surface area.

Find an expression for d#/ds, the rate of change of volume with respect to
time t. Further, assuming that # and r are not mutually independent and
that 2/r is constant, express d /dz in terms of » and dr/dt.

Suppose that at some instant h = 5m, r = 3m and 'V is increasing at
500 m*/s. What is the corresponding rate of change of Qcpth?

The transverse deflection y of a strut of length / under an axial
compressive force P satisfies the equation.

By

=0

Where E and [ are constants.

Assuming the boundary conditions y(0) =y (/)=0, solve the equation and
hence show that the smallest value of P which will cause a transverse
deflection is EI z*/I*.

A, B and C are three events. Find an expression for P(AUBWC) in simple
probabilities.

If A and B are mutually exclusive events, using a venn diagram, show that
P(AY+P(B)+P(C)=P(AUBUC)HP(BNC)}P(CNA) '

C and D are two events. It is given that, P(CUD)=0.45, P(C) 0 37, and
P(D)=0.35. Calculate

a, P(CND) b. P[(C ~ DY]
c. PC/D') and d  P(D'/C)

(Hint: For parts (¢) and (d) use the following venn dlagram result)
[(CADYU(CA D')]=C




09. 1.

1i.

10. 1

Steei girders are manufactured by three factories A, B and C. Each month

factory A makes three times as many as factory B and factories B and C

make the same number of girders, Of the girders made by factory A and of
those made by C 2% are defective;, of those made by B, 1.5% are

defective. Two months production of girders of the 3 factories in put into*
a ware house. Given that one girder is chosen at random from the

warehouse,

a. Find the probability that this item will not be defective.

b. Given that the girder is not defective, find the probability that it
comes from factory B.

C. Given that the girder is defective, find the probability that it comes
from factory B or C,

A continuous random variable x has a probability density function of the
form fy(x)=ce™ if x>0

={ otherwise.
a. Find the value of C,
b. Find prob (x>2) and prob (35x<5)

o

Find the value of d, for which prob (x <d)=0.6

d. Find mean and variance of x.

The following table given recordings of the temperature (8) in a
mechanical plant at a given time,

T 0 2 4 6 8 10
8 75.00 74.25 72.13 60.54 53.21 | 43.86
a. At what time 8 is equal to 68 degrees?
b. Calculate the time at which rate of decrease of temperature of the

plant be zero for the cooling situation.

4

c. Compute %t:g for the time you have obtained in part (b).




il. In computing the capacity of a reservoir, a contour interval of 1m was
used. The areas measured over the contour intervals are given below.

Area Al A2 A3 A4 A5 Ab
m’ 4156 5208 6303 7500 9200 | 10,501

Compute the volume capacity of the reservoir using Simpson’s and:
Trapezoidal rules. Comment which method is more accurate.

11. The variables x;,%7,%3,X4 satisfy the equations,

~X) +Xa -X3 +10xy =-1

2x, -X1 +4x; -2lxy =-3

-X4 -Xa -6x3  +13xs =11

-2X +3x 4y +19%y = -9

and are such that 3 < x, <3 forn=1, 2, 3, 4. Perform 3 steps of the
gauss — seidal iteration process on the above equations, taking (0, 0, 0, )7
as the starting vector and working to 1 decimal place. Comment briefly on
the results obtained and the reason for these results.

12 Answer any two parts out of (i), (ii) and (iii).

1. P is any point outside the plane o and / is a line lying on c.

It O and A are the feet of perpendiculars from P to o and / respectively.
Show that OA is perpendicular to /.

1i. a.  State associative property based on truth table with respect to the
multiplication property.

b.  Prove De-Morgan’s theorem using logical expressions.

ii. a. If z=}c4+2xzy+y3 and x = yCosf and y=ySin®. Findg—zand% in
v
their simplest forms.

b. If Z=xIn (x*+v%) —2ytan'l(=]i) verify that x % + y-ai =z+2x
x ox oy
- Copyrights reserved -




