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DiplETE - ET / CS (OLD SCHEME)

Code: DE23/DC23 Subject: MATHEMATICS - 11
Time: 3 Hours Max. Marks: 100

DECEMBER 2009

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)
(i—lj+(3yji =2 +4i
a. If\(2 3 3 then x, y equal to
(A) x=0,y=6 B) x=Ly=6
(C) x=6,y=0 D) x=6,y=—1

b. The value of [2(005 40° +sin 40° )] ° is
@A) 320-iv3) ®) 32(+iv3)
©) -32(-1-iv3) D) -32(1+iV3)

c. If 5 & b be two vectors indefined at an angle @, then 56 1s:

(A) —|5| ‘B‘COSG (B) |5”B‘COSG
d. If 5:2i+33+412 and B:f+j+f< then gxb is

(A) 1+2j+k B) —-i-2j-k

(C) —i+2j-k D) —i+2j+k

e. The values of x, y, z if

X 3 N 2y 1 1 B 5 0
4 20 |1 =2| [-2 z| |7 3
(A) x=4y=-2,2z=-3 B) x=-4,y=2,2z=3
) x=-4,y=-2,z=-3 D) x=4,y=2,2=3
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1 a b+c
1 b c+a

f. |l ¢ a+b|isequal to

A) -1 (B) 0
(C) (b-a) (c-d) (D) (a-b) (b-c) (c-a)
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g. The characteristic equation of { 4 2} is

(A) A2+A+14=0 B) 222 -A+13=0
(C) A2-A-14=0 M) 2 +A-13=0

h. The period of sin? x is

(A) 2m B) -7
(©) -2=n D) n

i. The laplace transform of the function t3¢2! is

6 6
@A) (s-2)* ®) (s+2)

6 -6
(©) (s+2)! D) (s+2)°

2
u+ﬂ+y:cos2x_

j.  The solution of differential equation dx2 dx is

y= e_é(cl cos%+c2 sin&J—i(—Zsin 2X + 308 2x)

(A) 2 13

X
y= eé cy cos&+cz sin& +i(—ZSin 2X +3c0s2x)
(B) 2 2 13

y=e_A clcos£+czsin§ —i(—Zsin2x+3c052x)
©) 2 2) 13

X
y = eé C cos&+c2 sin& +i(—2sin 2X +3¢0s2x)
(D) 2 2 13

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

St tib b_ 2
Q2 a Ifo_ ;i

, where c is real, prove that a2 +b2 =1 and g c2-1. )

(\/§+i)n + (x/g—i)n =20+l cos% .

b. If nis a positive integer, prove that
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Q.3 a. For what value of x and y are the numbers —3+ix2y and Xx° +y+4i conjugate

complex? 8

b. The adjacent sides of a parallelogram are represented by the vectors 21+43—51A< and

i+ 23 +3k. Find  unit  vectors parallel to the diagonals of a
parallelogram. 8

Q.4 a. Prove that the points having position vectors a = 21— 3 +kb=1- 33 -5k, ¢=3i— 43 —4k
form a right angled triangle. 3

b. Find the area of the triangle formed by the points whose position vectors are 3f+3 ,

51+2]+Kk, 1-2j+3k.
®)
2 0
A=2 1 3
Q.5 a. Let f(x)=x2—5x+6, find f(A) if 1 -1 0] 8)
I+a 1 1
1 1+b 1 1 1 1
abc(—+—+—+lj =abc+ab+bc+ca
b. Prove that | | 1 I+4c|= a b ¢ . 8)
Q.6 a. Solve the system of equations by matrix method.
2x =2y+z=2
3x+y-z=0
Xx+3y+2z=2 (t))
b. Verify Cayley-Hamilton theorem for the matrix A and find its inverse.
2 -1 1
A=-1 2 -1
1 -2 2 (8)
Q.7 a. Find the Laplace transform of t2 sin 2t . t))
S
b. Find the inverse Laplace transform of (s + 1)5 . 8
2
4y +4y=e* +sin2x
Q.8 a. Solve gx? ) 8
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2
L S SR TIC ax _
b. Solve the differential equation (2 dt , given that x=1 & (¢

when t =0. 3)

-1

mhtml:file://C:\Documents and Settings\Peter\My Documents\Downloads\19th dec\dmiete... 1/28/2012



Code: A-20 Page 6 of 6

Q9 a. Determine the period of the following functions:

cos X
(i) cos2mx (i1) 21
2X cos(i + 5]
i) < 5 (iv) 2 8)
b. Obtain the fourier series for
0, —-m<x<0
f(x) - B, O<x<m
4
o1 1 1 1
— =ttt F it
Hence, prove that 8 12 32 52 72 8)
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