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F.E. (SEMESTER - 1) EXAMINATION,
ENGINEERING MATHEMATICS - I (Revised) SigUSFeF
SUBCODE: L II¥T
DAY AND DATE : &fnday 2ol10h3 TOTAL MARKS : 100
TIME : chs%tcﬂxbﬁpwﬂ-
INSTRUCTIONS : 1) All Questious are compuisory.

2) Figures to the right indicate full marks
3) Use of non — programmable alculutm is allowed.

SECTION -1

Q. 1. Attempt ANY THREE (15)
a) Reduce the following matrix to the normal form and hence find its rank
01 =3 -1
R B
1 0
1 -2 0

_— )

b) Test for consistency and if possible solve
X1 +2x;, -x3 =1
3% =2%x;+2x3 =2
Txy =2%p +3x3 =5
¢) Investigate for what values of A and p the system of simultaneous equations
X+y+z=6
X+2y+3z=10
X+2y+Az=q
have an infinite number of solutions.
d) Solve the following system of equations
Xx+y+2z=0
X+2y+3z=0
X+3y+4z=0

x+4y+72=0

Q. 2. Attempt ANY THREE (15)
a) Examine the following set of vectors for linearly dependent or independent if
dependent find the relahon 3
X, =(2,3,4,2), X =(-1,-2,-2,1)",X; =(1,1,2,-1)"
b) Find the Eigen vaiues of the following matrix and the Eigen vector corresponding
to the smallest Eigen value

1 8.3
A=l1 5 1
3 11
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¢) Find the characteristic equation of the matrix A=(4 -3 -2
-4 1

and show that the matrix A satisfies its characteristic equation.

G)

( 7 -2 0 ]
P ~ e 1 3 B H > P A0 B = oI - i & )
d) Determine the Eigen values of the matrix A = | — 2 6 -2 and hence
60 -2 3
i 3 wia of 4 -
determine the Eigen values of A™ and A",
Q. 3. Attempt ANY FOUR (20)

a) Findali the values of ( +1i4/3
sin 70

sin @
c) If 5sinhx - coshx = 5 find tanhx.

4 e 3
/ and show that their product is 8.

b) Prove that =7-56sin0+112sin*0 - 645in° 6.

d) If sin(6 + i) = r(cos o + i sin o) then prove that 12 = (cosh 2¢ —cos 20).

]
g

e) If tan(x + iy) =1 where x, y are real prove that x is indeterminate and y 1$ infinite.

SECTION - 11

Q. 4. Attempt ANY THREE (15)
‘a) Expand ¢~ i powers of x upto x* . '

=i 2% B %
b) Prove that sin™ 1= mm+x-—4 4
1+x%) | B 5

¢) Express 3x% +2x +5 in terms of (x —2) by using Taylor’s theorem.

d) Evaluate |jm il .
x=0\X~1 logx

Q. 5. Attempt ANY FOUR (20)
. 3 3 I A ou ou ol 2
a) Ifu= log( X" +y 4z -3xyz ) then prove that —t—t— = — ..
; OX 0y 0z x+y+4z
[
i X7y 2| :
o} I u=cosec i —77 37| thenshow tha
\’k w3 R \»/'3 J
Gk EAN )
a2 2 4
7 01 52 20°u_tanu(13 tan2y)
X + 2xy b — +
<< X0y 12 12 12

A

c) If f(x,y)-—- (50 ~x2 - y2> 2, find the approximate value of f(3, 4) - (2.9, 4.1) by

theory of approximation.
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d) For the transformations x = alu + v) y= blu - v) and

7 e e
u=r?cos 28, v=r"5in26 finc

) Divide 120 into three parts so that the sum of their product taken two at a time

shall be maximum.

47

Q. 6. Attemipt ANY THREF (15)

a) Solve by Gauss-Elimination method
3x+4y+52=18§ ‘
2Xx-y+8z=13
Sx—-2y+7z2=20

b) Find the solution of the following system of equations using Jacobi’s iterative
method (Five jteration).
8x—-3y+2z=20
4x+1ly-2z=33
6X + 3y +12z =35
¢) Solve using Gauss-Siedz] method , the following system of equations
28x+4y~2z2=32
X+3y+10z=24
2x+17y+4z=35
correct to 3 places of decimals.
d) Determine largest eigen value by iteration method of the mairix
; Sy

e

A=[ .
. 3 4
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