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[3661]-101
F. E. (Semester - 1) Examination - 2009

ENGINEERING MATHEMATICS - 1
(June 2008 Pattern) $
a

Time : 3 Hours] & . Marks : 100
Instructions :
(1) Solve questions No. | or 2, Q. ]&)3 or 4, Q. No. 5 or
6 from section 1 and Q. No. 7’0r 8, Q. No. 9 or 10,
Q. No. 11 or 12 from sec 1l
(2) Answers to the two sec‘ionbuld be written in separate
answer-books. \
(3) Figures to the right @agate full marks.
(4) Neat diagrams m%e drawn wherever necessary.
(5) Use of non-pLogr able calculator is allowed.
(6) Assume suitable Wita, if necessary.
ECTION -1
Q.1) (A) Find Non-ghgular Matrices P and Q such that PAQ is in the
normal form Whd hence find A" if it exists. [06]
A ¥ 1 -5
5 4 9
(B) Ive the following system of linear equations :

N
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10x + 4y — 2z = -4

—17x +y+ 2z - 3w =2

X +y+w=56

-34x + 16y — 10z + 8w = 4 [06]
1 P.T.O.



(C)  Verify Cayley Hamilton Theorem for the following Matrix and

also find its inverse if it exists : [05]
I 1 2
31 1
2 31

OR Q

Q.2) (A) Find Eigen Values and Eigen Vectors of t@datrix ;

1 2 -2 .
2 1 -4 '23' (06]

1 -1 -2 \
(B)  Examine for linear dependence llowing system of vectors.
If dependent, find the rela §between them :

-1, 5, 0], [16, 8, —3@ 756, 9] [06]
(C) Find values of a, bQ e matrix A is orthogonal where

| 1 2 a
3 [05]
2 .

Q.3) (A) Two opposit€ vertices of a square are represented by complex

numbers (® + 12i) and (-5 + 10i), find the complex numbers
re ting the other two vertices of a squre. [06]

(B) z = -1 + 1 /3 and n is an integer,

ve that 22" + 2"Z" + 7Z?" is zero, if n is not multiple of 3. [05]
Express log [sin (x + iy)] in the form a + ib. [05]

OR
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Q4) (A) If Z and Z, are two complex numbers and

if |Z, + Z}|=1Z, — Z) then prove that the different of the

T
amplitudes of Z, Z, is 5

(B)  Find all solutions of Z* — (1 + 4i) 72> + 4i = {@
S\ — g2
(C) If cosh x = secO, prove that tanh’ (A) = tan :

Q

[05]
[06]
[05]

Q.5) (A) Test for convergence of the following ser'Q): (Any Two) [08]

> nt+ 2

O Zwrih S

(2) i:'ln +1,forx>0 %\
Z(l)“‘ ,b’

) Zn’(n+1) \

(B) Find y fory = ean sinx
(©) Ify _ gmooss @mmve that

(1 - y,, Ngn + Dxy,, - @ + md)y, = 0
%) OR
Q.6) (A) Test for cgnvergence the following series : (Any Two)

2.46....(2n)
(ON¥55811. (30 + 2)

N
| ] 1.3 1.3.5

+ + +

2.3 2.4.5 2.4.6.7
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[04]

[05]

[08]

P.T.O.



2
X

(B) Find y_ for y = (x - 2)2()(Jr ) [04]
(C) If sin”' y = 2log(x + 1) then prove that
x+ 1Py, +Cn+ 1) &+ Dy, +@+ 4y g0 [05]
SECTION - I @
Q.7) (A) Expand (1 + x)" upto the term containing% [04]
(B) Expand 2x* + 5x’ + 3x — 4 in power (x + 3). [05]
(C) Attempt any two of the followingyg . [08]
el O

lim e
(1) Evaluate x—1 77 g x _’X\
(2) Find the values of a a@ﬁ if

im  X(1+ acosx) — O
x—0 3 =1
Xe

li 5| - X 2 2
(3) Evaluate 4, T cosec va© — x
X

a
S
Q.8) (A) Obtain the&pan ion of
1 + 2 X
log —e% upto the sixth power of x. [04]

L 4

T
(B) @Taylor’s Series, expand log tan (Z T X) upto fifth
&wer of Xx. ‘ [05]
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(C) Attempt any two of the following :

-
2

2 .
2x2 — 2% + Zcos(x 3) + sin”x

i
(1) Evaluate [, Z

X

im (Ssmx — 7sm2x + 3sm
(2) Evaluate x—o0

tanx — X Q
(3) Determine a, b, ¢ so that

.
im (@ T b cosx)x —csinx b

0 s
X—
N

Q.9) (A) Prove that at a point of @urface x*yr.z8 = ¢

o,
z
where x =y = z, %; = — (x log ex)"

(B) If u = ax + by, =%x — ay, find the value of
(5], NG5
axy' du/, ®av/, \dy)
3+ v
<€) If gtaﬁ' [“;“‘_’;X“), prove that

aZu azu 8211 . .
> ox2 2y dxdy Ty W = sin2u 1 - 4 sin’u]

Q o
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[05]
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[06]

P.T.O.



Q.10) (A)

(B)

(©)

Q.11) (A)

(B)

(©)

If u = f(r) where r = /x? + y?, prove that

o*u ou?
+ — f" + - f!
o () (r) [05]

2 2 2
If zx + Y + 22 = ] wher§is an

a“ +u b’ + u ¢ +u
homogeneous function of degree n in x, @ show that

@3)2+ [—3—3)2 + (%)2 = 2nu s) [06]
O,

fu=fx-y,y—-2 z-&

prove that

du au du

ox ay * z -0 % (03]
Ifx=u(( - v), y‘b

show that JJ' = 1 \ [05]
z = 2xy? — 3x%, creases at the rate of 2cm./sec. as it

passes throug@ ow that y decreases at the rate of

_lg cm. /se@t passes through lcm. if z remains constant. [06]

As the (ﬁglsions of a triangle ABC are varied, show that the
maximum value of cosA cosB cosC is obtained when the

triaggle 1% equilateral. [06]
D on

>

N

[3661]-101

6 Contd.



Q.12) (A)

(B)

(€)

Examine for functional dependence

X—Yy
= = tan'x — tan''v. i
us Ty , v = tan"'x — tan''y, if dependent find the

relation between them. [06]
Find the percentage error in the area of an ellip@n the

errors of 2% and 3% are made in measurin%ts ajor and

minor axes respectively. {05]

Find the extreme values of Q

fx, y) =xy (@a-x-y) 2 . [06]
.

N
“

QO
N
N,
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