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[3061]-101
F. E. Examination - 2006

ENGINEERING MATHEMATICS - 1
(2003 Course)

Time : 3 Hours] [Max. Marks : 100

Instructions :

(1) Answer questions no. 1 or 2, 3 or 4, 5 or 6 from section |
and questions no. 7 or 8, 9 or 10, 11 or 12 from section II.

(2) Answer to the two sections should be written in separate
answer books. :

(3) Figures to the right indicate full marks.
(4) Use of non-programmable calculator (electronic) is allowed.

(5) Assume suitable data, if necessary.

Qh @

(B)
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SECTION - 1

Define normal form of a matrix. Reduce the following matrix

to its normal form and hence find its rank : ' [05]
1 1 -1 1

A=]1 -1 2 -1
31 0 1

Investigate for what values of a and b, the system of equations
2x —y + 3z =2
X +ty+2z=2
5x -y taz=b>b

have (i) no solution (ii) a unique solution (iii) an infinite
number of solutions.

Solve the system when a = 8 and b = 6. 106}

1 P.T.O.
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Use Cayley — Hamilton Theorem to find A~ for the following
matrix A :

2 -1 1
A=1-1 2 -1 [06]
1 -1 2
OR
Show that
1 )
— 0 =
3 J6
1 1 -1 :
A=|— . -
3 2 e
L
N3V2 o e
is an orthogonal matrix. 104]

Examine the following vectors for linearly dependence and
find a relation between them if dependent;

X, =(, 1, 1,3),X,=(1,234), X,=(2,3 47  [06]

1

Find eigen values and eigen vectors for the following matrix : [07]

2 2 -3
A=l2 1 -6
1 -2 0

2 Contd.
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z
If |Z + il = |Z] and arg (*?) =

1 T
show Z = S|ty [06]

On Argand diagram, the circumcentre of an equilateral triangle
represents the complex number (1 + 1). If one vertex represents
the complex number (-1 + 3i), find the complex numbers

represented by the other two vertices. [06]
Determine the general value of (1 + i tang)” [05]
OR

Show that all the roots of (x + 1)" = (x — 1)7 are given by

) o
T icot (7) where r = 1, 2, 3 [06]

T .
If cosec (Z + lX) = u + jv where X, u, v are real, show that

(u? + v = 2(u? - V%) [06]
If tan log (x + iy) = a + ib and a’+ b? £ 1, then prove that
an iog (x y 1-a2 - b2
e el X
Find y ify = x+ 1)(x-2) [05]
2
Ify = [log (x + VI + xz):}
show that
(I+x)y, t@n+1)xy, +ny =0 [05]
3 P.T.O.
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Show that

X
I + x)

< log (I + x) < x for all x > 0. [06]

OR
If y = (x — 1) then show that

Y2 . Y3 In _ 4o
y+y1+2!+3!+ ....+n!_x
where y_denotes the n" derivative of y. [05]

y x\"
A=) = =
If cos [b) log (n)

then prove that
Xy, t @+ Dxy  + 20y =0 [06]
Show that there is no real number k for which the equation

x> — 3x + k = 0 has two distinct roots in [0, 1]. [05]

SECTION - II

Test for convergence the series whose n" term is given by

1 n+1
— — log [04]
n n
Test for convergence of the series : (Any One) [05]
2 3 4
my o Xy X R4
1.2 3. 5.6 7.8
2) 41__ + ‘Xi + 7§i + X70 4
N N BN S N i
4 Contd.
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Attempt any two of the following :

(1) Show that

2 3
X X 1

XCOSX  — + 4+ . —

e 1 X 2 3 24x + ..

—~
28]
-

Expand tan'x in ascending powers of x.

[08]

(3) Use Taylor’s Theorem to expand 2x° + 7x* + x — 6 in

power of (x — 2).
OR

Test the convergence of the series

Test for convergence of the series : (Any One)

X2 X3 X4
(1) — + + + +
X + 1 X+2 X + 3 X+ 4
3, 4 (n+1) ,
2) 2x + =X+ — X7+ ...+ - X7+
) 8 27 n’

Attempt any two of the following :

(1) Expand 1 1 sinx upto x*

(2) Show that

12 45

€

A2X 2 4 6
log(lft}:log2+%—§~+ o

(3) Use Taylor’s Theorem to find +25.15.

[04]

[05]

[08]

P.T.O.
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Attempt any two of the following :

L

m {tanx )2
(1 (5‘"") ‘

X

o i)

(3) Determine a and b such that

2
lim @COSX - a + bx™ _
x—0 X4 - ,/12

Ifu=sin(\/;+\/§)

J o 1
Prove that ng’ + yah; =3 ( x + \/_}7) cos (\/Q + \/§)

Ifu=f(x*-y,y ~ 2, 22 - x%)

1 du 1 du 1 2
Prove that — = + — = LA
X Ox y ay 7z dz
OR

Attempt any two of the following :

lim a t X
(1) img |- ot

I
(2) lim (]Og X) (1~ logs)

Xx—e

Yy X

im X -¥
3 —
( ) Xy xX - y

[08]

[04]

[05]

[08]

Contd.
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cosO sin

If x=—,y= — then
u u
B G) G5
Evaluate u Jy L 9x , u Jy \ oy ) [04]
If z = x" f(%) +y"0 (%) then prove that
9%z 0’z 9%z dz oz
R +y? Sl x24T0 = )
* x> v dxdy Y By2 Xax yay ne [05]
fu+v+w=x+y+z
uv + vw + wu = x? + y? + 22
1 . N
uvw = 3 (x* +y' + 2%
" o(u, v, w) . ]
Fin X, Y, 2) ‘ 106]

The area of a triangle ABC is calculated using the formula

1
A= 5 besinA. Errors of 1%, 2% and 3% respectively are

made in measuring b, ¢, A. If the correct value of A is 45°,
find the percentage error in the calculated value of A. [05]

Find the maximum and minimum values of

x* 4+ 3xy? - 3x? - 3y* + 4 [05]
OR
7 P.T.O.
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u+ v u, v)

If x =uvand y = v find é(x, 9 [05]
X+ y ]

ifu= 1~ xy and v = tan™'x + tan”'y, verify whether u and

v are functionally dependent. If so find the relation between
them. ~[05]
Show that the stationary value of a’x® + b’y® + ¢°z2, where

l + l + l =1; : b

" v z is given by

a+b+c a+b+c a+b+c
X=————", Y= , Z = [06]
a b c
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