Time : Three hours

Ex//BS/CE/MTH/T/122/2022

BACHELOR OF ENGINEERING IN C1VIL ENGINEERING EXAMINATION, 2022

(1st Year, 2nd Semester )
MATHEMATICS 11

(50 Marks for each Part)

(Use separate answer script for each Part)

Part-I
(50 Marks)
Answer any five questions.

/4
(a) Derive the reduction formula for I, = tan"z dx, where n is a positive

0
integer. Hence find the value of Iy.

(b) Test the convergence of the following integrals:

00 3[2 /2 dx
' — 1
(1)/1 215 (i1) / Cos )’ where n >

(a) Define B(m,n) and I'(n) together with the condition for existence. Prove

that 8(m,n) = %i(—:))

(b) Evaluate / sin? 6(1 + cos 0)*dd
0

(a) Use the rule for differentiation under integral sign to evaluate
/2 log(1
/ g( +coso:cos:c)dx
0 cos T

(b) Find the mass and the y-coordinate of the centre of mass of a triangular
lamina with vertices (0,0), (2,1), (0,3) and density function p(z,y) =
Tty

(a) Evaluate by making an appropriate change of variables i1 / / (z+y) exg‘ysz

where R is the rectangle enclosed by the linesz—y = 0, =~ y =2, z+y=0
and z+y = 3.

(b) Evaluate f / f z2dV, where F is the solid that lies within the cylinder

2?2 +y? = 1 above the plane z = 0, and below the cone 2% = 4z? + 4y°.
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(1 =)z + (1 +)2)°

Z

, Show that

[y |

(a) If f(z) =

2

lim (limf(z)) =4 = lim (lim f(z)) :

20 \ y—0 x—0 \y—0
Can we conclude that liné| f(z) = 47. Justify your answer.
o

(b) If f(z) is analytic in C, then show that
VIS ()I} = P f ()21 ()]

where V? = %% + 33722 be the Laplace operator.

6. (a) Evaluate / |z|zZdz, where C' is
c

i. the line segment from —2¢ to 2¢, and
ii. the semi-circle |z| = 2 in the second and third quadrants.

(b) Show that the Cauchy-Riemann equation in polar form is

ou_100 v 1w
or  rof’ or 1ol
. 3z-1 . . .
7. (a) Expand f(z) = g5, 3 m Laurent series about the point z = 0 valid
for (i) |z| <1, (i) 1< |z[ <3, (i) 2] > 3.

224+ 3242

(b) Use Cauchy’s residue theorem to evaluate / po dz, where C :
c —
lz| = 2.
Part-II
(50 Marks)

Answer any five questions.

m —

2
8. (a) Find Fourier series of f(z) = ( 3:) . Hence deduce that,

2 1 1 1

== —gt -5+
—atyn—1
(b) Find Laplace transform of ﬁ

9. (a) Find z-transform of f(n) = (b" cosan)u(n), where u (n) is unit step func-
tion.
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(b) Apply convolution theorem to evaluate inverse Laplace transform of
2
P
(P*+4)(P*+9)
2 /2

(a) Find Fourier transform of f (z) = e % /2.

b) Find Fourier cosine transform of &—, where p > 0.
T

(a) Using Laplace transform find the solution of
d
=¥ 2% 4 5y —detif y(0) = 0 and %|smo = 0.

(b) If F(z) be z-transform of f(n), defined for r < |z| and for some integer
p, limp; 00 2PF (2) = A. Then prove that f(p) = A when f(n) = 0 for
n < p.

(a) Find whether the following series is convergent or divergent.
r z? z zf
1+§+g+ﬁ+,ﬁ+.‘.(m>0)
(b) Examine the convergence of the series

131 1351

NI G S £
2324’5 2467

(a) Show that the sequence

V5, 5+\/5,\/5-|7\/5+\/5,...

VET+1
converges to ﬁ_}

2
(b) Prove that

[ Q- (2] -

(a) Show that the series

142 14243 14+2+3+4
L1+2 14243 1424344

1 23 33 43

is divergent.
(b) Prove that the series

1 + 1 1 + 1
3.22 532 742 952 7

is convergent. Is it absolutely convergent?
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