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NOTE: There are 9 Questions in all.

Max. Marks: 100

e Question 1 is compulsory and carries 20 marks. Answer to Q.1 must be written in the space provided for it in the

answer book supplied and nowhere else.

e Out of the remaining EIGHT Questions answer any FIVE Questions. Each question carries 16 marks.
e Any required data not explicitly given, may be suitably assumed and stated.

Q.1 Choose the correct or the best alternative in the following:

; (xz +3x— 4}
a. The value ofthe limit "'\ 2% +x=3 J j¢ equal to
6 4
A 5 B) 5
(O D)-1

|k
b. The value of definite integral l[z is equal to

(A)a (B) a2
(€) 0 (D) 2a
c. The solution of e’ dx = (ya + 2xg-") CUEN

(A) P 4yle™ = oyt (B) x—yie? = oy
(©) x+y'e” =gy (D) None of these.

2x10)

d. Ifzis a complex number with l2|= 1. arg(z) = 37/4 then the value of zis

e. How many seconds a clock would lose per day if the length of its pendulum were increased in the ratio 900 : 901?

@) (1+i)/+2 B) (-1+i) /42
© (-9 /2 @) -1-D/2
(A) 48 (B) 45
(©) 40 (D) 44

£ Laplace transform of =™ sin(at), t > 05

(s—a) ails—a)
(A) (.'s—at]l:l +a° (B) (.'s—at]l:l +a°
Zais—a)l 2
M 7 (s—a)
© L-aF +a'] D) (s —a)® +a’
a1 1
g L [s(sg+1)] .
(A) 1+sin¢ B) 1-sint

iete-elan.ac.in/QPdec09/DE55-d09.htm

13



4/13/12 DiplETE — ET/CS (NEW SCHEME) — Code: DE55/DC55
(O) 1+cost D) 1-cosé

h. If J (x) = xsin x, (=7, 7T) then the value of & is

A) -7 B)0
(O] (D) 21

L The volume of the parallelopiped whose three coterminous edges are given by
A=-A+T+5kb=-3+7]-F.c=T1-5-3k i
(A) 282 (B) -272
(C) 262 (D) 252

j.  If the admittance and current of a circuit are given by the complex numbers 7+ 35117 — &1 respectively, then the
voltage of'the circuit is

29 127 29 127
A) 74 173 ®) 74 74
8 _ 1 _8 127
©) 74 174 ®) 74 74

Answer any FIVE Questions out of EIGHT Questions.
Each question carries 16 marks.

S
Q.2 a. Evaluate ==t x 8)

b. Find the volume formed by the revolution ofthe loop of the curve yia+x)=2(a-7) about x-
axis. ®)

Q.3 a. Separate tan" (a+i&) into real and imaginary parts. 8)

b. Find the moment about the point M(-2.4,-6) of the force represented in magnitude and positionby ~4F where
the point A and B have the coordinates (1,2,-3) and (3,-4,2) respectively. 8)

v
K—+F=0
Q.4 a. Ina condenser discharging electricity the Voltage V satisfies the equation ¢ where K is a constant and

t is the time measured in seconds. Given K=50, find the time t in which V decreases to one tenth of its original
value. ®)

-1, -—mex<-mf2
Fixy=45 0,  —mf2<xamnf2

b. Find the Fourier series of the function L mf2<x<m t))
1-cost

Q.5 a. Find the Laplace transform of ~ ¢* (10)

-1 1
b. Evaluate {S(S - 1}i| (6)

Q.6 a. Verify Cauchy’s mean-value theorem for the finctions &* and ™ in the interval (a, b). 8)
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. T
smwt for Dt «—

fft)= w
0 for T <t 2n
b. Find the Laplace transform of the function W W ®)
d*x .
4+ 9x=rcos2t, if x(0)=1, x{7f2)=-1
Q.7 a. Solve dt ®
.dy . .
xsmx—+{xcos X+sin x]y= S X
b. Solve dx ®)
b 1 1
. - 2 . : —=l+t—=+t=+...
Q.8 a. Giventhat Jf(x)=x+x" for —iT <x <77 _find the Fourier expansion of f{x). Deduce that & o3

@®

b. Two circuits of impedances 2+4j ohms and 3+4j ohms are connected in parallel and a.c. voltage of 100 volts is
applied across the parallel combination. Calculate the magnitude of the current as well as power factor for each
circut and the magnitude of the total current for the parallel combination and its power factor.

@®

TS EY S R

Q.9 ®)
a2
U, = _I-x(sin” x)dx [ =1) 7 =H__1U +i =ﬁ
b. If o , then prove that " » "7 x*. Deduce that ° 225

@®
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