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[3261]-101

F. E. Examination - 2007
ENGINEERING MATHEMATICS - I
(2003 *Course)

Time : 3 Hours] [Max. Marks : 100

Instructions :

¥~ DEC 2007

(1) From section I solve Q. 1 or Q. 2, Q. 3 or Q. 4. Q. 5 or
Q. 6. From section II solve Q. 7 or Q. 8, 0 9o0r Q 10
Q. I or Q 12

(2) Answers to the two sections should be written in separate
books.

(3) Neat diagrams must be drawn wherever necessary.
(4) Black figures to the right indicate full marks.

(5) Use of electronic pocket calculator is allowed.

(6) Assume suitable data, if necessary.

Q1) (A

®

[3261]-101

SECTION - 1

Define rank of a Matrix. Reduce the following matrix to the
normal form and hence find its rank : [06]

>

2 3 -1 -1
r -1 -2 -4
3 1 3 -2
6 3- 0 -7

A=

4 -5 11[%,
fy=[3 1 -2]lx,
141X,

Find the co-ordinates (X, X,, X;) corresponding to (2, 9, 5)
in Y. [05]

1 P.T.O.
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2
A=1(0 1 2
1

Verify Cayley-Hamilton theorem for

-1 -1

1 4
and hence find A", ' : [06]
OR

Find eigen values and corresponding eigen vectors for the
matrix

4 2 -2
A=1-5 3 2 [07)
2 4 1

Verify whether the matrix

cosp 0 sind
A=10 1 0 is orthogonal. [04]
-sing O cosd

Examine for linear dependence, the system of vectors
X =01,-,0,X,=1[21,3,X,=[0,1, 1}, X, =[2, 2,1].

" If dependent, find the ‘relation between them. [06]

Show that the roots of x* = 1 can be written as 1, B, B?
B3 B* Hence show that

a-pa-pHpa-pHa-pH=:s [06]
If y = log tan (g + %)

prove that tanh % = tan % . [05]

2 Contd.
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Prove that

(a-b)y+i@+b)y| . 4 2ab
Log{(a +b) +i(a- b)}_ x[2nn Tan m] [06]
OR

If z,, z, and the origin ‘O’ represent on the argand diagram,

vertices of an equilateral triangle, show that : *
.11 /
Z% Z% 22y foel
3i
If cos' |7 | =a+ ib
4
T
show that a = 2 and b = —log2 [06]

Considering the principal value, express in the form a + ib
the expression (\ﬁ)\/I - [05]

If y = singx + cosax

1
prove that y, = o [l + (D" sinZ(xx}A [04]

If y = a cos(logx) + b sin(logx)
then prove that

Xy, * @Cn+ 1)xy, + n+ Dy =0 [06]
a b b ’
Prove that 1 - E < log — < — -1 and hence show that
a a i
L og8 <L [06]
6 5 5
OR
3 P.T.O.
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n

d
If I = — (x" logx)
n d n

X
prove that I = nl  + (n - 1)!
and hence show that
1 1 1
=@ llogx +1+ — + = + .+ —| =
1, = @) { gx 5t 3 n] [06]

If x = sin@, y = sin26
prove that (1 - x) y_, - (2n + Dxy,,, — (@ -4y, =0 [06]

If f(x) = x> and g(x) = x where x € [a, b] then using Cauchy’s
Mean Value Theorem, show that c is arithmetic mean between
a and b. [04]

SECTION - II

(0

Test the convergence o '
n!

[05]
Test the convergence of the following series : (Any One) [04]

. _ nnxn >
1 vy 2(n+ 1)"’ x>0

-1
(2n? - 1)A
@ v, = Z—ﬁ
(30°+ 2n + 5
/801ve the following : (Any Two) [08]
(1) Show that

1+ e X2 x4 x9
log =log2 + — - — 4+ — +
" 2T s

4 Contd.
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2 3
2
(2) Show that log (1 + tan x) = X — % + % +

(3) Using Taylor’s Theorem express
(x-2y-3(x—-2)+4(x—2)+5 in ascending powers
of x.

OR

Find the range of convergence of the series

2x 4x> 6x°

1+
2 +1 22 +1 32+

+ ..o (x>0 |05}
Test the convergence of the following series : (Any One) [04]

+ + ..

-
0| = -

1
H1-=
M 1-2
N
123 234 3.4.5

@

Solve the following : (Any Two) [08]

(1) Expand (1 + x)* in ascending powers of x upto the fifth
power of x.

(2) Prove that

ks
(3) Expand log cosx about 3 using Taylor’s expansion.

5 N : P.T.O.
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Evaluate the following : (Any Two)

im jatx .y /2 2
1) X—sa a_xtan a” - x
tanx \ /.2
i nx
@ 220(7)“
im  x¥ - y*
(3) X—)yxx_yy
62
Ifz3—zx—y=0ﬁndax;y
2.2 du du
i = y X— ty—
Ifsmvu X+yﬁnd o yay
OR '
If 2 = aJu + by, y* = au - bv

du ox Y -
where a and b are constants, find x u
y v

If z = e f b h b%+a%—2b
z=c¢e (a)f— y), prove that i ¥y - abz.

Evaluate the following : (Any Two)

‘

x(1 + acosx) - bsinx

(1) Find a and b, if m :

=1

X
lim x)
(2) x_qlog2 - . cot(x - a)
tim sinx sin"! x - x2
(3) x—0 6
X
6

[08]

[05]

{04

[04]

[05]

[08]

Contd.
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fx=u+v+w,y=u+ v+ w

Z= W+ VW , then find 9. [05]
ox
Examine whether u and v are functionally dependent. If so,
find the relation between them. u = —_ . ,v= 2 ry [05]
X +y X
_ a3 b3 S
Ifu= 2 tes t Z_zwherex+y+z= I, then find the
y
stationary values, using Lagrange’s multipliers. [06}
OR
Ifx+y+z=uyy+z=uv,z=uvww,
then find X% ¥,2) [05]
a(u, v, w)
. . mv?
If the Kinetic Energy is T = > find approximately the change
in T as m changes from 49 to 49.5 and v changes
from 1600 to 1590. [05]
Find the maximum and minimum values of
fix, y) = x> + 3xy? — 15x* — 15y* + 72x [06]

[3261]-101/7
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[3161]-101
F. E. Examination - 2007

ENGINEERING MATHEMATICS - I
(2003 Course)

Time : 3 Hours] [Max. Marks : 100
Instructions :

(1) Answer the question no. 1 or 2, 3 or 4, 5 or 6 from
section I and question no. 7 or 8, 9 or 10, 11 or 12 from
section IL.

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

(3) Figures to the right indicate full marks.
(4) Use of electronic non-programmable calculator is allowed.
(5) Assume suitable data, if necessary.

Q1 @A)

®

[3161]-101

SECTION - 1
Find non-singular matrices P and Q such that PAQ is in normal
form. Hence find rank of A and matrix A, where [06]
2-23
A=]3-12
12 -1

Examine the following system of equations for consxstency and
if consistent then solve it.

2xl—3x2+5x3=lv
3xl+x2—x3=2

X, t4x, - 6x, = 1 ' [05]

1 P.T.O.




[image: image9.png]© -

Q2) (A)

(B)

©

Q3 &)

®)

©

[3161}-101

Use Cayley.- Hamilton Theorem to evaluateithe expression-

A* — 3A° ~ 10A? + 10A for. the matrix

A=

0
1 S e [06]
3

=N =
—Tw N

OR

Examine the following vectors for linear dependence and find 7

‘a relation between them, if dependent (]|

X1 = (2’ 3’ 4’ '—2)’ X2 = (‘19 _2) _23 1)’ x3 = (1’ 1’ 2: _1)

Determine whether the following matrix is orthogonal or not.
BA A =

% %N [04]
BB %

Find eigen values and eigen vectors for the following matrix :

311
A={l 3 -1 [07]
1 -1.3

Find Z if arg (Z + 2i) = T, and arg (Z - 2i) = 3. [05)

If Z, and Z, are the roots of the equation Z? — aZ + a> = 0
where a is a complex number, show that Z, and Z, are the
vertices of equilateral triangles described on opposite sides of
the line joining origin O to the point a. [06]
If tan (6 + i$) = coso + isind,
prove that

_ 1 (Lg) - o

OR

2 Contd.
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: . R ,1 fer
Find all the values of (1 + i)A and show that their product
is (1 +1). ’ [06]

If sin(@ + i) = tano + isecal
show that cos26 cosh2¢ = 3 [06]

Prove that real part of the principal value of il * ¥ jg

2

e % cos (% log 2) ) [05]

Find n™ derivative of
X
(x-1)(x-2)(x-3) [04]

If x = tan (logy), then prove that

Y., T+ )+ 2+ Dx - l]ynf1 +nn+ 1Dy =0 [06]

Prove that if 0 < a < b,

b-a b-a

< (tan'b — tanla) <
1+ b2 (tan”b — tan™'a) 1+a2
Hence deduce that
E+i<t—li<£+l 06
4 25 TP 3T [os]
OR
If f(x) = tanx, then prove that
n n - n nw
£70) - e, £'770) + n, £ (0)...... = sin(‘z—) ' [05]
1
Find n® derivative of (xz—+a2_) [06]
Use Rolle’s theorem to prove that the equatioh
b
ax? + bx = 3 + 5 has a root between 0 and 1. [05]
: 3 P.T.O.
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Q.7) (A) Determine the range of convergence of

2"’: n+l (x-3)"

o+l 2" [05]

n=1
(B). * Test for convergence, the series : (Any One) [04]

D —+ S5+ = + —
) 3 32 0 33 0 34

@ 1- f I J— .....
" (C) Attempt any two of the following : [08]

(1) Expand (1 + x)* in ascending powers of x, correct
upto 4® power of x.

(2) Show that

3 5 7
R - L3 N B I O S S
q+px , q 3 5 7
(3) Expand x> + 7x%2 + x — 6 in powers of (x — 3).
OR

Q.8) (A) Determing the range of convergence of

14354 360, 369

7 7.10 7.10.13

x3 + ...

, x>0 [05]

(B) Test for convergence, the series : (Any One) [04]

1-2 N 3-4 N 5-6 +
32‘42 52'62 72'82 """

ey

2 2 2
@1+ X048
21 31 41

[3161]-101 4 Contd.
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Attempt any two of the following : [08]
(1) Expand sin'x in ascending powers of x.

(2) Show that

1+e*
2eX

1 3 -
= —-_—— + — 2 veee
1 R 37 X |

(3) Using Taylor’s Theorem, find expansion of tan (x+%)

in ascending powers of x upto term in x* and find
approximately the value of tan(43°).

Attempt any two of the following : ‘ [08]
(1) Prove that
log_ , cosx
im _sﬁ_ =16
*20 log oo COs%

(2) Find the value of a and b, if

m 3 - =
o [xPsinx + ax? + b] = 0

N
- 1+ 2%+ 3% K
(3) Evaluate : l’r_‘)‘o [TJ

\/x3 +y3

For U = tan™! (\/;"'\/’}TJ then show that

XU, + 2xyU,_ + yU,, = ~ 2sin*U.cosU [04]

5 P.T.O.
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If X2 = avu + by/v and y* = av/u — b+/v where a, b are
constants, prove that

(B_U) (G_X) ! (81) [31]
axJy \au)y =3 = (oy), \av)y [0s]

OR

Attempt any two of the following : [08]

m a1 (27X - 1
(1) Prove that ™ sin e - cosec Val —x2 2a

. 1 1
(2) Evaluate : )1(11_‘[)10 [;—?bg(1+x)}

(3) Evaluate : }(il_“)lo (cotx )i

2
i _[_X_J
— 7
Find the value of n, for which u = k t 2 e \" " satisfies

the equati , P [04]
ation — = a? —
¢ equation =~ 0
s Yy
If z=f{x, y), u=x" ¢(x], v = x“w(x), then show that
a_z + a_z = (ua—z+v%) 0s
“x Yy T o (951
fu=x-y-zzv=x+y+2, w=x+y+z
dy .
then find ==. ' 05
en find = | [05]
6 Contd.




[image: image14.png]B)

©

Q.12) (A)

®

©

. . _ X7y o x+y
Examine for functional dependence u = X4y’ v = "
If functionally dependent, find the relation between them. [05]

Determine the points where the function x3 + y® — 3axy has

& maximum or minimum value, ) [06]
OR
=Xy =2
Ifu= K © X where

X, v, z
k=+yl-x2~y2 22 find a((u“\)/,w_)) in terms of k. [06]

In calculating the volume of a right circular cone, errors of
2% and 1% are made in measuring the height and radius of
base respectively. Find the percentage error in the calculated
volume. : [05]

By Lagrange’s method, prove that the stationary value of
X" y" 2P under the condition x + y + z = a is

a m+n+p
m" " pP| — 2 [05]
m+n+p

[3161}-101/7
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[2758]-101 MAY — 20054
F.E. (2003 COURSE) EXAM.-2005 )
ENGINEERING MATHEMATICS - 1
Time : 3 Hours] [Max. Marks : 100

Instructions :

(1) Answers to the two sections should be written in separate
books. ) B

(2) In Section 1 attempt Q. 1 or Q. 2, Q. 3 or Q. 4 and
Q.5 or Q. 6. In Section Il attempt Q. 7 or Q. 8 Q. 9
or Q.10 and Q. 11 or Q. 12

(3) Neat diagrams must be- drawn wherever necessary.
(4) Figures to the right indicate full marks.

(5) Use of Non-programmable Electronic Pocket Calculator is
allowed.

(6) Assume suitable data, if necessary.

SECTION -1

3-34

Q1) (@ IfA= 2-34 , find two non-singular matrices P and Q such
0-11

that PAQ = I, where I is the unit matrix and hence find A™. [06]

(b) Define linear dependence and linear independence of vectors.
Examine for linear dependence of vectors (1, 2, —1, 0),

(1,3,1,2),4,2,1,0),(6, 1,0, 1) and find a relation between them
if dependent. [06]

[2758]-101 1 P.T.O.
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Find the eigen values and eigen vectors of the matrix

4 66
A = 1 32 [05]
-1 -5-2
OR
Show that the system : . [05]
3x + 4y + 5z = @,
4x + 5y + 6z = B,
5x + 6y +7z=1Y is consistent only when O, B, v are in arithmetic
progression. :
211
Verify Caley - Hamilton theorem for A = 010 and use it
: 112
to find the matrix
A% — 5A7 + TAS — 3A5 + A* — 5A% + 8A? - 2A + 1 [07)
0 2b ¢

Determine the values of a, b, ¢ when a b-c orthogonal. [05]
a -b ¢

[2758]-101 2 Contd.
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(©

If z, and z, are the roots of the equation z? — az + a® = 0, where

a is a complex number, show that the .points_zl and'z2 are vertices
of an equilateral triangle described on opposite sides of the line
joining origin to point a. [06]

-1+iv3Y (-1 -iv3Y .
> + > has value — 1 if n =3k %1,

Prove that [
and 2 if n = 3k, where k is an integer. ’ [06]

If cos hx = sec @, then prove that § = -2 tan’! (€%). [05]

©a

OR

Show that the points representing the roots of the equation
22 =1i(-1)7on Argand’s dlagram are collmear [06]

If cosh' (x + iy) + cosh’! (x — iy) = cos h'la, then prove that
2@ - DxX + 2a + Dy* = a' 1. ) [06]

Prove that if (1 + i tano)"' * iaB) can have real values, one of
them is (seco)*°28, consideripg only. principal value. [05]

If f(x) = tan x, then prove that

f"(O) —n, £20) + n, £40) - ... = sin’ (%) ’ [05]
Showthat%> X fr0<x< X [06]

sinx’ 2

Prove that the n® derivative of y = tan'x is

(n —1)! sin n (g- y)sin“ (g' )’). [05]

OR

[2758]-101 3 - P.T.O.




[image: image18.png]Q.6) (a) Discuss the applicability of Rolle’s mean value theorem for
{x2+lfor0SxSI
f(x)=13-xfor1 <x<2

X

(b) Using the function f(x) = x"
two numbers e and me.

{05}

» X > ( determine the bigger of the

[05]

(c) If £’(x) exists for all points on [a, b] and a b

where a < ¢ < b then there exists a number & such that
a<§ <band () =0.

SECTION - I

i - 1
Q.7) (a) Obtain the range of convergence of E S
n=}

(b) Test for convergence of the following series : (Any One)
1 ! + 2 + 3 +
O 77 1+2J3 14344 77

2? 2°.4° 2°.4%.6*
2 A +

3.4 3456 34.56.78

(c) Attempt any two of the following :

(2)‘1+

1+e*
(1) Show that log o

]:! log 2 +

(2) Prove that x cosec x = 1 + — +

(3) Show that % [f(x) - f(2a - x)]

(x -a)y .. (x-ay’
37 @+

(x - a) f'(d) +

OR
[2758]-101 4

f(c) - f(a)=f(b) - f(c)
c

[06]

[05]

[04]

Contd.




[image: image19.png]Q.8) (a) Obtain the range of convergence of the series :

o 1.2.3....n

Y 3710 0n4D

(b) Test for convergence of the following series :

[05]

(Any One) [04]

i 2 3 4
(1) log (E) — log (g) + log (Z) — log (E) +.....

@

i
+

(c) Attempt any two of the following :

(1) Prove that cos” (tan h (log x)) =

(2) Expand 1 + smx upto x°
(3) Prove that

n
=~ 4+
4

tan'x = x-1) - (x-1°

1
2 4
Q.9) (a) Attempt any two of the following :

. e —e*-2lg(1+x)
1) km
M x40 X sin x

(2 Im (x sin l)x

X

(X 1
&) I’E'I}(f(x)-f(a) x-a)

{2758]-101 5

, &

x! x* '
_ S
T-2 (X 375 )

12

[08]

P.T.O.




[image: image20.png]If u is a homogeneous function of x, y of degree n and

(b)
Xx=0 v M du-fx Y h
= 5 = dy and v = f(X, Y), prove that
x o L9 (_'1) o6
ox + oy ~la-1) "™ [06]

©) If ax> + by?> + czZ2 = 1 and Ix + my + nz = 0, prove that

dx dy _ dz 03]

bny-cmz  clz — anx  amx — bly

OR ‘
Q.10)(a) Attempt any two of the following : [08]
. 1 1
(1) I -
=2 | x-2  log(x-1)
(2) Find a, b if
a2
i ASIX + b logcos x - _ 1
x—0 X‘ 2
1
G) fim 40" -e -
x—0 X T
() Ifu= f@) where r = [x> +y’ +2*, prove that
d%u d’u  d%u 2
+ =f{"@) + z () [05]

w o

oz ox dy
© If ¢ (x,y, z) =0, prove that g 32) U5x =-1 (04)
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Ifu=xyz,v=x2+y2+z2,w=x+y+z,ﬁnda—x. [06]
u

Find the possible percentage error in computing the parallel
resistance r of two resistances T, and I, from the formula :

1
T

1

1
=5 + > where 1, and r, are both in error by 2% each. [04]
1 2

Discuss the maxima and minima of the function : 3x%-y?+ x> [06]

OR

2 — v =0 and uv + xy = 0, prove that

If 2+ y?2+ u
d(u,v)  x* -y’

o(x,y) Tt 4Vt

[05]

Prove that the functions u = y + z, v = x + 22, w = x — 4dyz

— 2y? are functionally dependent and find the relation between
them. [05]

Find the points on the surface z2 = xy + 1 nearest to the origin,
by using Legrange’s method. [06]

[2758]-101/7




