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ENGINEERING MATHEMATICS-II

Paper : .MA 201

Full Marks : 100

Time : Three hours

The Jigures in the margin indicate full marks

for the questions.

Answer any ftve questions.

r. (a) (i) Evaruate ' 41, + 41drL dt dr )
(ii)' Find i from the equation

-)-d-r-;'-----=aI+D.
dt"

d and E are oonstant vectors

clr
and given that both r'

when l=0.

and 7 vanish

3+3:6

Contd.



Expand f(x\ = Jl - cos.r as a Fourier series

in the interval 0 < x <2n . Hence evaluate

llll
-+-+-+...to6== 8
1.3 3.5 5'7 2 -

Reduce the following matrix to its canonical

5+l:6

2. (a) Find the mean and standard deviation from
the following data :

Class fnterval : 0-5 5-10 10-15 15-20 20-ZS 2510 30-35 35-40

Frequency :2 5 7 13 2l 16 8 3

2+4=6

(b) Find the half-range cosine series for the

function f(t)= G-t)t in the interval

0 < x < l. Hence show that

, ^( | I l. . )n- =El-=*--;+--T+...tOco | 6\l' 3' s" )
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(b)

(c)

(-t o -2 'll-2 I 0.ll
A=l I

Ito ,-tl
\-4 I -3 r)

Find its rank and nullity.



(c) Find Vp if (t) Q-tosl7l,
I ,_,(u)9=-, r=lrl z'f z-+

(d)

3. (a)

State and prove Baye's theorem. l+3:4

Define involutory and idemporcnt mafrix.
Prove that any involutory rnarrix is
expressible as a difference of idbmpotent
matrices. 2+3-5

(b)

(c)

Find the Fourier series. fbr the function

"f0= l-t for -r <t < -nj2
Ij 0 for -ftf2<t<itf2
I

I I for rf2<t<n

The function /(x) is given as follows :

/(")= l1 for0<x<l

]'-t fo, I <x<3t4
l0 elsewhere

Can f (x) be a probability tunction ? If so,

find the distribution function. 2+3:5
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(d) Evatuate JF'd, *n"r. F --$r' +aY)i
c

-14y1 +20x22ft, and C is the straight line

joining (o,o,o)ana (t,t,t). s

2-2
42
I -l
t-2

4. (a) lf A=

then what is the rank of A-' ?

(b) If u=3x+2Y-2, r=x2+Y2+zz and

w=x(x+2Y-z), show that they are

functionally related and find the relation' 5

(c) lf I = x2Yi -2x4 +2Yzic , find div'f '
cur$ and cuaQ"rt|) 2+2+2=6

(d) If X is a random variable with probability

mass tunction f (X -- x)= q'P ;

x-0,1,2,"'o, find the moment generating

tunction ofXand hence find e(x)' Z+Z=+
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5. (a) Prove that

(b)

(, B @,tlz)=22^-t P(m,m)

(i,) r(m)r(m + rlz)= fi ,P.1
3+3:6

lf 7 =dcoswt+6sinwt, where A, 6 arc

constant vectors and w is a constant,

d2f z-
show that /r) :-:-a'Yt'i =Q

dr

-dF 1-\(iil 7x:-=w\dxb) 2+2=4
cu

State the conditions under which a Poisson

distibution can be derived from Binomial
distribution. Atso show that if X follows

Poisson distribution with parameter ). , then

E(x)=v (x)-- 
^.

2+4=6

Contd.

G)
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(a)

(b)

6.

(d) Find the volume Z of the parallelopiped P

in .LRa determined by the vectors

' ut=(2,-t,4,-3), It2=(-t,t,o,z),
ut=Q,2,3,-r), u4=(r,-2,2)3) 4

.l

3-
I

by using Cayley-Hamilton theorem. 5

(c) If X is a random variable with moment

generating tunction M,Q)=:G* +a), nno
a

the values of a and 6. Given that moment of
X is P. Also Snd its variance. 2+24

(d) If F= zi-4+y2i, evalpate lllFa

where v is the region bounded by the planes

. x=y=z=Q, x=y=z=|. 6
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I

'l3)

show that r(tl2)= G .

Find the inverse of 
[ 

6

t;



\l

7. (a) (il lf O i2x3y2z4 , find div(grad Q)

(i, Evaluate :

116* t\Pra'+$t + zPz*+("* y)atay

where S is the surface of the sphere

4+4:8

(b) A continuous distribution ofa variable X in
the range (-3,3) is defined bY

verifr that the area under the curve is unity.

tt"' 
[*0. 'f '4<'<-r

Ititt' 6'2)' '1''''
[*o-'r'r<x<3

Show that the mean is zero.

f(c) If P(x)= lL,r-r,2,3,4,s
.{15

'I
[0 , elsewhere

F'rrrd (i) P W =ror 2l
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