Code: A-20 Page 1 of 4
DiplETE - ET / CS (OLD SCHEME)

Code: DE23/DC23 Subject: MATHEMATICS - 11

Time: 3 Hours UNE 2009 Max. Marks: 100

NOTE: There are 9 Questions in all.

¢ 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.

¢  QOut 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 the best alternative in the following: (2x10)

141

a. Argumentof Y1-i is

(A) 0
m
© 2

£

(B)

D) =n

(cos38+isin 3@}4 y (cos48—isin 43)5

b. (cos48+ismn 46]3 (cos 58+isin 53)_4 is equal to

A) 1
< o

B) -1
(D) None of these

c. fixj)k+(ixk)i+{kxi) j isequalto

(A) O
©) 2

B)1
D)3

d. If 21+ j—mk is perpendicular to the sum of the vectors i — j+ 2% and %+ 2+ k, then m

is equal to

A) 1
©) 3

1 be
1 ca
1 ab

(A) a
©) ¢

B) 2
(D) 4
alb +c¢)
b[c +a)
cla+b)| is equal to
B) b
D) 0
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1 0 0
0 3 -1
f. The sum and product of eigen values of [ -1 3 | are
A 7,8 B) 7,3
(©) 3,0 D) 3,1
0 0
0 0 1
g If A=_P 4 ¥ | and I is the unit matrix of order 3, then A3is equal to
(A) pA*+gh+i1l (B) rhA*+qgh +pl
(C) gh®+rh+pl (D) tA* +ph+ql

1
h. The inverse Laplace transform of sls: +li is

(A) 1+sint B)1l-sint
(C) 1+cost (D) 1—-cost

27T

. . . i .
1. The period of the function n IS

.-

(A) 2 B) =
]
(C)n D) n
d'y _4dy

——-—+ o
j.  The solution of the differential equation dy* s ¥ = Sin 2x is

A (c, +c,x)e™ +%Cos2x (c, +cyx)e™ +ésm 2x

®) 7"
(C) ¥ =c£™ +c,e™ +Cos2x (D) v ={c, +c,x)e™ +5in 2x
1 2 1 TE,

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

Q.2 a. Find the real and imaginary parts of tan (X + iy). 3

b. Use De-Moivre’s Theorem to solve the equation z* +1=10. (8)
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Q.3 a. If Z; and Z; are two complex numbers, show that

2, +Z,f +]2,- 2, =2z, +22,[ . ()

b. ABCDEF is a regular hexagon whose centroid is 0. Show that

AB +AC+AD +AE +AF =640 t))
Q4 a Showthat [Ax3) =(d A)(5 5)-(4 5} ®)

b. A particle acted on by constant forces 4i+3-3k and 3 +3-k is displaced from the
point f+2]'+ 3k to  the point 51+ 43+E. Find the total work done.

8)
a-b-c Za 2a
2b b—c—a b
Q.5 a. Evaluate 2c 2c c—a—b|, t))

b. Use Cramer’s rule to solve the equations
Jx+y+dz=3

2x=3y—z=-3
x+ey+z=4 8

Q.6 a. For what values of k the equations
x+y+z=1

2x+y+4z=k
4x+y+10z =k?

has a solution and solve them completely in each case. 3

b. Use Cayley-Hamilton theorem to find inverse of

[3 2 4
4 3 2
2 4 3 (8)
Q.7 a. Find the Laplace transform of te®Sin 3t . t))
log S +a
b. Find the inverse Laplace transform of 8 s+b. t))

Q.8 a. Solve the differential equation
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Q.9
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dy

§+4y =e* +5in 2x

. Use Laplace transform to solve the initial value problem

d’y _dy
2.3

2L 42y =e*
dw dw 7

dy
Given that F_U’E_U atx =0.

3;’4
l+i E:l

. Find all values of [2 2

. Find a Fourier series expansion of the function

Flg)=x%, -m<xz<m

®)

®)

(6)

(10)
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