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F.E. EXAMINATION, 2016
ENGINEERING MATHEMATICS-I
(2008 PATTERN)
Time : Three Hours Maximum Marks : 100
N.B. :— (i) Answer three questions from Section I and three questions
from Section IL
(ii) Answer to the two Sections should be written in separate
asnswer-book.
(izi) Neat diagrams must be drawn wherever necessary.
(iv) Figures to the right indicate full marks.
(v) Use of electronic pocket calculator is allowed.

(vi) Assume suitable data, if necessary.

SECTION 1
1. (a) Reduce the matrix :
5 3 14 4
A =10 2 1
1 -1 0
to echelon form and determine its rank. [5]
(b) Discuss consistency and solve if consistent : [6]

X +y + z=6
X —y +2z=5
3x+y + z=8
2x =2y +3z =17
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(c)

2. (a)

(b)

(c)

3. (a)

(b)
(c)
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Verify Cayley-Hamilton theorem for the matrix : [6]
1 0 1
A=|0 1 0
0 0 1
Or
Find eigen values and eigen vectors for the matrix : [6]
1 0 -1
A=|1 2 1
2 2 3

Examine for linear dependence or linear independence of vectors :

2, = (1,1, -1, x, = (2,3, - 5), xr, = (2, -1, 4

If dependent, find the relation between them. [6]
Show that :

cosO 0 sinH

A= 0 1 0

—sin® 0 cosO

is an orthogonal matrix. Find A_l. [5]
. . ) 1L . 3w

Find z if arg (z + 2i) = " and arg (z — 2i) = Vi [5]
Find all values of (1 + i)m), show that their product is 1 + i.[5]

If log (tan x) = y prove that : [6]

1
(i) coshny = 5 (tan” x + cot” x)

1 ; .
(i1) sinh ny = 5 (tan” x — cot” x)

2



4. (a)

(b)

(c)

5. (a)

(b)

(c)
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Or

If
1 1
2cos 0=x + — and 2cos 0=y + —
x Y
then prove that : [5]
m n 1
x" y" + ——=2cos (m¢ + n0)
Prove that ii is wholly real and find its principal value. Also show

that the values of iE form a G.P. [5]
If tan (a0 + iB) = x + iy prove that :

(i) x>+ 3> +2xcot 200 =1

(i) x> +y° —2ycoth 2B+ 1=0 [6]
Find nth derivative of : [5]
S S
x> —4x +3
If

y = A coslogx + B sin logx
then prove that :
x>y, L, +Cn+xy, , +m+ 1)y =0 [6]

Discuss convergence or divergence (any one) : [6]
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6. (a)

(b)

(c)

7. (a)
(b)

(c)
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Or
Find nth derivative of : [5]

y:tan_l( 2x2)
l —x

If
y=(x+ \/x27—1)'”
then prove that : [6]
(* =Dy, +Cn+ Dy, + (" —m*)y, =0
Attempt (any one) : [6]

(i) Test absolute or conditional convergence of :

1—l+

1 1
2 4

1
ST

(ii) Determine the interval of convergence for the series :

i 2}1 xn

n=0 n'

SECTION II
Expand (1 + x)* in a series upto a term in x*. [6]
Expand :
xt =37 +2x7 —x + 1
in power of (x — 3). [5]
Attempt the following (any one) : [6]

(z) Evaluate :

e — (1 +x)

*=0 xlog (1 + x)
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8. (a)

(b)
(e)

9. (a)

(b)
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(i) If

sin 2x + psinx
3

lim

x —0 X

is finite then find the value of p and hence the value of the

limit.

Or

log cos (x + Ej
g 4

Expand :

using Taylor’s theorem in ascending powers of x.

, 6
Expand /1 +sinx up to x .

Attempt the following (any one) :

lim {x — x° log (1 + lj}
X —> ®© x

(i) Find a, b, c if :

(z) Evaluate :

) ae’ — bcosx + ce”
lim - =2
x> ® X sin x

If u = x*, then show that :
o'u  du
ox’dy  Ox0yoz
If x2 = au + bv, y = au — bv, then prove that :

)G -(5)5)

5

[6]
[5]
[6]

[5]

[6]
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(c)

10. (a)

(b)

(c)

11. (a)
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If
x*y’z? Xy + yz
u= 2 2 2+COS 2 2 2
X“+y +z X+ y +z
show that :
2 .22
x@_u+y6_u+28_u: 4%
ox oy oz X+y +z
Or

If u = fir) where r=,/x*+)> +z°, then prove that :

XX

u, tu, tu_ =f"(r) +%F'(r)

Vv :f(eX*y’ ey*Z, eZ*X)

then show that :

¥ W
ox oy oz '
If
1/2 1/2
u = cosec”’ R EEYEY +y1/3
X + y
show that :
, 20%u o’u , 0’u tanu (13 tan’u
X — +2xy + Yy = — +
ox Oxdy ay 12 |12 12
For the transformation :

x=¢é"cosv, y=e¢€"sinv

prove that JJ' = 1.

[6]

[6]

[5]

[6]

[5]



)

(c)

12. (a)

(b)

(c)
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If [5]

uw' +xv —uxy =0, v’ —xy" +2uv+u’ =0
ou . : :
find o by proper choice of dependent and independent variable. [5]

Find maximum value of : [6]
x4+ 3xp° =3x"=3)" + 4
Or

U=x+y+z,v=x +y +2°, w= Xy + yz + zx
examine whether u, v, w are functionally dependent. If so, find

the relation between them. [5]

Find the possible percentage error in computing the parallel

resistance 7’ of three resistance r,, r,, r; from the formula :

if r, r,, r, are each in error by 1.2 %. [5]

Divide 24 into three parts such that the continued product of
the first, square of the second and cube of the third may be

maximum. [6]



