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AMIETE - ET/CS/IT (NEW SCHEME) - Code: AE51/AC51

%
%
Time: 3 Hours DECEMBER 2010 Max. Marks: 100 “"‘q%

Subject: ENGINEERING MATHEMATICS - 1

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.

¢ The answer sheet for the Q.1 will be collected by the invigilator after half an hour
of the commencement of the examination.

e 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)
1 5 4
a. For which value of ‘b’ the rank of the matrix A=|0 3 2 |is2
b 13 10
A)1 (B) 2
©3 D)0

b. If u= sin_l(iJ + tan_l(lj, then xa—u + ya_u =

y X ox " dy
(A)0 B) 2
©1 @) V3
3—-x 2 2
c. For what values of x, the matrix | 2 4—-x 1 is singular

(A)0 B)3
©)0,3 D)o, -3
d. Regula-Falsi method requires initial approximations to the
root.
A1l B)2
03 (D) None of the above
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e. The necessary and sufficient condition for the differential equation Mdx+

0 to be exact is

oM ON oM ON
A) —+—=0 B) ——-—=0
()ay+ax ()ay ox
©) a—an—Nzl (D) None of the above
dy Ox

f. Two function y,,(x) and y, (x) defined on some interval a <x <b, are said to
be orthogonal on this interval w.r.t. the weight function p(x)> 0if

b
A) [ p6)ym (v (ckix =0 for m#n

( )Ym(X)

B) | plx)=dx=0 for m#n
¥n(x)

X yn(X)dx:O for m#n
Ym(x)

D) p(x)ym(x)yn (x)dx =1 for m#n

~~
@]
N’
D T R — T O =T
=)
o
N—

2 _3
g. The value of J. Jxe \/;dx

0
16
(A) E‘E B) ©
315
© 1 (D) Eﬁ
1
h. The value of 62X(t_1/t) is
A > ", (x) B) > "I, (x)
n=—oo n=0
0 [ee)
©) Z thn—l(X) (D) Z thn—l(x)
n=—oco n=0

i. Find the complementary function of (D—2)? = 8(e2X +sin2x + xz)

(A) ((:1 +C262X)x B) (C; +CHrx)e**
(©) (C1X+C2x2)62X (D) (C1X+Czex)-2x
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that of augmented matrix in 1’, then the equations will be consistent and the
will be infinite number of solutions if:
(where m is the number of equation and n is the number of unknown)

A)r=r B)r=r'=n
C©) r=r'<n D) r#1 >n

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

Q2 a Ifz=(x+yH(x+ y)q)(lj , then prove that
X

%z 9%z %z 9%z

Xl "3 7Y =75 30 8)
ox~ dyox dy- 0xdy

b. Find the equation of the tangent plane and normal to the surface
x2+2y2 +322 =12 at (1,2,-1) 8)
Q.3 a. Change the order of integration of I I e ™ sin nx dxdy
00
Show that [ S ax =~ ®)
0 X 2

b. Find the position of the centre of gravity of a semicircular lamina of radius ‘a’
if its density varies as the square of the distance from the diameter. 3

Q.4 a. Find the values of A for which the equations
A-1)x+Br+1)y+2Az=0
A-1)x+@r-2)y+(A+3)z=0
2x+ (BA+1)y+3(L-1)z=0
are consistent, and find the ratios of x:y:z when A has the smallest of these

values. What happens when A has the greatest of these values. t))

b. Find the eigen values and the corresponding eigen vector of the matrix
1 10

A=|0 1 0 ®)
0 0 1

Q.5 a. Using Newton-Raphson method, derive formulas to find

1
(i) %\I (ii) NA,N >0,q integer.
RN | o
Hence find % g’ (18)"" to four decimals. Use suitable initial approximation.

®
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. Apply Runge-Kutta method (fourth order) to find an approximate value o

when x = (0.2 given that % =x+ y2 andy =1 when x =0. 3
X
Q.6 Solve xy(l + xyz)j—y =1. 8)
X
 Solve dy _2y-x-4 8)
dx y-3x+3
. _ d2y
Q.7 a. Using the method of variation of parameters, solve —5 4y =tan2x. ®
dx
. Solve [D? +5D +6][y]=¢* ®)
1 0 oa#p
Q.8 . Prove that | xJ, (o, JJ dx =<1 2
(J; n( x)n(Bx) E[Jn+1((x)] , OLZB

Where o and [ are the roots of J, (x) Also discuss the orthogonality

relation of Bessel function. t))

, 4 2 : .
. Prove that Jz(x)z 1——2 Jl(x)+ —Jo(x), where J, (x) in the Bessel function
X X
of first kind. ®
My Bl

Q.9 Show that [Pn= 3:;% ! [11+ L] @ and |4 P42 8)

. Bvaluate j e ™ x ™1 ginbx dx in terms of Gamma function. )
0
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