Total No. of Questions : 12] [Total No. of Printed Pages : 7
[3661]-11
F. E. Examination - 2009

ENGINEERING MATHEMATICS - 1
(2003 Course)

Time : 3 Hours] @ax. Marks : 100
Instructions :
(1) Answer Q. 1 or Q. 2, 0. 3 or 5\) 0.5 or Q. 6 from
section Il and Q. 7 or Q.8 Q.9 gr Q. 10, Q. 1l or Q.12
from section II. b
(2) Answer to the two secgons Would be written in separate
answer-books.
(3) Figures to the right xcate full marks.
(4) Neat diagrams mme drawn wherever necessary.
(5) Use of non-propg able electronic pocket calculator is
)
allowed. \
(6) Assume sui@ta if necessary.
SECTION -1
Q.1) (A) Reduce the wing matrix to its normal form and hence find
its ranlCQ
1 2¢ 3 -2

370 4 1
&xamine for consistency and solve them if consistent :
§ 2x +y+ 22+ w=6
6x — 6y + 6z + 12z = 36
4x + 3y + 3z — 3w = —1 [06]
2Xx + 2y —z+w =10
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(€)

Q.2) (A)

(B)

(©)

Q3) )
(B)

©)

Verify Cayley — Hamiltan Theorem and hence find A™' for

1 0
OR @

0
A=10 0 1
1
Find Eigen Values and Corresponding Eigen tors for the

-3 3
matrix A : Q

2 -1 1

L 2
A=1|1 2 -1 b (07]

1 -1 2 ’
N

Verify whether the matrix %

[06]

’
A=\% A N iNthogonal. [05]
S B

Examine for lin dependence or independence for given
vectors and 1f ndent, find the relation between them :

X, =1, 2, X, =G, -2 1) X, =, -6, -5) [05]

Find the s of Z satisfying |[Z ~ 3| - |Z + 3| = 4 [06]

Solye the equation

x@« + 3~ 1=0 [06]
ove that :

tan| 1 lo (a_ﬂ)) = 2ab
S P 2 _ b [05]
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Q4) (A)

(B)

(©)

Q.5) A
(B)

©)

Q.6) (A)

(B) F

i@ derivative of :
Ze* + x? cos3x [06]

Evaluate :
(1 + i)lOO + (1 _ i)lOO [05]
If cos(u + iv) = x + iy [06]

prove that :
@ (1 + x) + y* = (coshv + cosu)? @

@ (1 - x? + y2 = (coshv — cosu)? Q

If z, z,, z, represent vertices of an equi@al triangle, prove
that :

.
ziz+z%+z§=zlzz+zzz3+% [06]

Find n" derivative of ZCXCOS):CNX. . [05]
If y = (sin! x) %
prove that : |
1-x)y, - (2n'\1) Xy, —ny =0 [06]
Verify the Largan Mean Value Theorem for f(x) = 1-3x in
(1, 4). [05]
O ox
o gt
% I —x
Find y . . [05]

e
(C&nfy Rolle’s Theorem for :

[3661]-11

f(x) = x(x + 3) e% in [-3, 0]. [05]
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SECTION - 1I

Q.7) (A) Test for convergence the series :

3 5 , 7 (2n +1)
+ T x + = + L xo e + —x + €N
1 PR 59 X NI & [05]
(B) Test for convergence of th series : (Any O% [04]
. 1 N 2 3
s A R

o L2, 4 .
R A b

(C) Attempt any two : \ [08]

(1) Expand log(l + x + x? %3) upto a term in x%.
(2) Prove that :

/ 5
. 1+ l —X—+X— .....
2 3 5

(3) Expand x* 3x3 2x> — x + 1 in powers of (x — 3).

a4

OR
Q.8) (A) Test of con&nce the service : [05]
X x% x> x?
S+ %+ 4

3.4 5.6 7.8

1.2
(B) At$ any one : [04]
$ ind whether the series

1 1 1
1 — + - —t ... i ] :
$ W 305 ada is absolutely convergent

(2) Test the convergence of the series

1 1+1
¥ g
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(C) Attempt any two : [08]

X X
(1) Prove that : ecosx =1 + x - — — — + ...

3 6

(2) Expand sin”! 2% in ascending powe X.
1 + %2

(3) Prove that : Q
O

2
fimx) = f(x) + (m — 1) xf’(x) 2 (m 2 2 x)

2!

4
Q.9) (A) Attempt any two of the fonowim [08]
(1) Evaluate : '™ = log_ (ta%

m“b’____l___}

1
1
: o
(2) Evaluate : x—2 _X\Z og(x — 1)

ST
. +b X
(3) Evaluate :%a 5 :l

_x2 2
B) Ifv-= T% Kazt then show that W _ 373 [05]
L 4

t ot

N

2
(C) U = sin”! (x> +y° % find x2 U_+2xy U_+y> U_. [04]
Yy XX Xy Yy

$ ~ OR
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Q.10) (A)

(B)

(©)

Q.11) (A)

(B)
(©)

N

[3661]-11

Attempt any two of the following : [08]
-k /(1 — logx)
(1) Evaluate : izrie (lOgX)

- log sinx
(2) Evaluate : 220 & @
cotx

im & T X 1 [ 2 Q

3) x5a tan"' va® — x’ Evaluate()

T _ _
If x = 5 (69 +e 9),}’ = %(ee —Ee; tflen show that

(&), = (52 'N
If u=sin(vVx + y), b% [05]

4

prove that : \
du du 1
+ (

R ) cos (45 + )

X_
ox " ay 6
)S{ g2
A power %ﬁip ed in a resistor is given by P = R Find

the approxir#ite percentage error in P when E is increased by

3% and R is decreased by 2%. [05]

Fi& extreme values of xy (a — x — y). [06]
u=x+y+tz v=x*+y +27z,w=xy+yz+zx
amine whether u, v, w are functionally dependent and if so

find the relation between them. [05]
OR
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Q.12) (A)

(B)

(©)

Verify JJ° = 1 for the transformation

X =y, y =". [05]

fu=xyz, v=x*+y" +2, w=x-+y+ z

find 2%, @ [06]
du

As the deminsions of a triangle ABC are variegnow that the
maximum value of cosA cosB cosC is 0@1 when the

triangle is equilateral.
<3

bfo

§\
N

[05]
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