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Code: DE23/DC23 Subject: MATHEMATICS - II
Time: 3 Hours Max. Marks: 100 DECEMBER 2007

NOTE: There are 9 Questions in all.

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.
* Any required data not explicitly given, may be suitably assumed and stated.

Q.1 Choose the correct or best alternative in the following: (2x10)
Z-5il_ .
a. The complex numbers Z = x + iy, which satisfy the equation |Z + 5i " lieon
(A) the x-axis.
(B) the liney =5.
(C) A circle passing through the origin.
(D) None of these.
22 _inid
b. If £ =1L then
(A) Re{Z}=0 (B) Im{Zj=0
(C) Z=0 (D) Z=={1+i), with x real
_ Ir1l Al =1
c. If 7 and p are two unit vectors and ¥ is the angle between them, then '\/{2,-‘ Ia - bl is equal to
(A) =2 B)0
(C) Bin §/2| (D) Cos /2]
1 Sy oalt ]ty e - i

{i—2j-r ek, kafﬁ)\_—*f‘ri —}'_} and j is

d. A vector which makes equal angles with the vectors {1/3)

(A) 5t+3+5k B) -5 +1+5k

(C) -5t —j+5k (D) 5i+i-5k
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L% - 21
x+1 @ [
i
[ 2 1 :: 0
I . @2 1 = 4l
e. If w i# 1] is a cube root of unity and | ~ ° | , then
A) x=1 B) z=a
©) z=a’ (D) none of these
1 i - i - ﬂ_!
| o a—w a = L—!
i i
i =%b- a 0 a :
f. If I" -2 —=a 0 !, then 4 is equal to

(A) (atb) (b+c) (c+a)
(C) 2abc

g. If Ais a skew-symmetric matrix and n is a positive integer, then g% is

(A) asymmetric matrix.

(B) bc+ca+ab
(D) none of these

(B) skew-symmetric matrix for even n only.

(C) diagonal matrix.

(D) symmetric matrix for even n only.

h. The period of the function sin x + sin 2x + sin 3x is

A) =
(©) nf3

i. The Laplace transform of

[ 7

f—
(A) Ve-1
[ =

=
(©) Vs -1

j.  The solution of the differential equation g2

3x
2x 3x 8

A) Cie Cqe™* + 3
C]EEr +C'2E3x +|34—x

© 2
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(B) /2
D) zx

J| b3
D) Ys? 41
2
d—3'1—5ﬂ+63,r=f:4x .
du 1s
.-182:: +C &41 +£
®) 2 4
4x
(D) C!eh —Cjﬁjx —e—
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Answer any FIVE Questions out of EIGHT Questions.
Each question carries 16 marks.
1+ Sin 6+1 Cos 8‘}“‘
Q.2 Simplify \ 145in 8—1Coz @) 8
Find all the values of {1+i}7. 8)

Q.3

Q.4

QS5

Q.6

Q.7

Q.8

Q.9
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. If 21 and Z; are two complex numbers, prove that 2+

1

If and only if 7, is purely imaginary. (8)

¥

A vector 3 satisfies the equation

perpendicular. (t))

6i + j — 3k. Find the total work done.

Show that
- - - '
¥ rat -t 2ab -2 |
I [ Y
A 14 2..2 " I_bL..2..,2}F
Lab l=—a =+D Za |=|\_11-a TDJ
~ - B 2 .2l
Zb —Za i—a —b"|
|

i+y—2z=3
?H—u-l—‘?:r'l
2 y+z=0
b I T — - |
JETY T IL=o

dz-2y+6z=28
x+y-3=-1
152 =3y +9z=21

Obtain the characteristic equation of the matrix

®

Find the Fourier series expansion for the function

E'(x]z%{:l'l:—x},ﬂ <x €27

. Find the Laplace transform of L[tze' Sin 41:].

-1 [ s+1 J
. Find the Inverse Laplace transform of s? +65+25

Solve the differential equation

P
7.0
Z3)

o

=z 4l
=il T

0
2
0

2
1
3

i provided zand are not

o

. Using vector methods prove that the diagonals of a parallelogram bisect each other. (6]

. The constant forces 2i — 5j + 6k, -i+2j-k and 2i + 7j act on a particle which is displaced from position 4i — 3j — 2k to position

®

®

®

. Test the consistency of the following equations and if possible, find the solution

)

and use Cayley-Hamilton theorem to find its inverse.

(16)

®)

®
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dx dx . ®

b. By using Laplace transform solve the differential equation
.,

—+y=tcosZt, » =02 0N
Aed with initial conditions ~ L , when t=0. 8)

&
:

¢

i
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