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F.E. (Common) EXAMINATION, 2016
ENGINEERING MATHEMATICS—I
(2015 PATTERN)

Time : Two Hours Maximum Marks : 50

N.B. :— (i) Attempt Q. No. 1 or Q. No. 2, Q. No. 3 or Q. No. 4,
Q. No. 5 or Q. No. 6 and Q. No. 7 or Q. No. 8.

(i1) Neat diagrams must be drawn wherever necessary.
(iti) Figures to the right indicate full marks.
(iv) Use of non-programmable electronic pocket calculator is allowed.

(v) Assume suitable data, if necessary.

1. (a) For which values of k£ the system of equations : (4]
x + 2y — 2 =0

3x + (k + T)y — 32 =0

Il
(an)

2x + 4y + (B - 3)z

will possess non-trivial solutions ?

P.T.O.



(®)

(c)

2. (a)

(®)
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Find eigen values and eigen vector corresponding to the lowest

eigen value for the matrix : [4]
1 0 0
0 3 -3
0 -1 3
If
z—2i
2z—-1

is purely imaginary, prove that the locus of z in the Argand’s

diagram is a circle. Find its centre and radius. (4]

Or

Reduce the matrix : [4]

—
—
[\
[98)

5
32 7 5 12
3 3 6 9 15

to normal form and hence find its rank.

Prove that : [4]

i By _ o—P -a+Bj
log (¢ + %) = log {2cos ( 5 )}4—1( 5 -




(c)
3. (a)
(b)
(c)
4, (a)
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If
= log tan (— + —
Yy g l 2

prove that :

tanh B tan %

Test the convergence of the series (any one) :

) X X X

(1) 1+2—2+3—2+4—2+ ......

B l_ 1 4 1 B 1 4
(ll) 3 6\/5 9\/5 12\/2 ......

Prove that :

1 + &2 2 4 6
log{ ¢ }=10g2+x——x—+x—+ ........ )

X

e

Find the nth derivative of :

y =cosh(x).cos3x.

Or
Solve any one :
0 lim log s1.n 2x
=0 log sin x
Gi) lim (secx)™”
x—m/2
3

[4]

[4]

[4]

[4]

[4]

P.T.O.



(b) Using Taylor’s theorem expand 1+ 2x +3x> +4x> in powers

of (x + 1) [4]
(c) If
lo
Yy = ch s
X
using Leibnitz’s theorem prove that : [4]

-1)'n! 1 1 1
= lo | 1+—=—+—+....... +—
In X"t g 2 3 n)l

5. Solve any two questions :

() If
u =4e " sin [pt —6x]
: : : : . 0*u
satisfies the partial differential equation R then find
X
value of p. [7]
b If
\/x7 + y7 {xy + yz} (xj
U=—"———=—=+cos | —— |+ log | —
3 x* + ! 4xy y
then find value of : [6]
, 0%u o’u , 0%u ou ou
X" — +2xy tYy —+tx—+y—
ox oxdy ay oy dy
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(¢c) If

u=f(,s), r=x2+y2, S=x2—y2

prove that : [6]
a_u + x a_u =4x a_u
yax - 4 or '
Or

6. Solve any two questions :
(a) If
u=2x+3y, v=3x-2y

prove that : [7]

. (a_yj o) _13
@) avxayu_4

by If

-1 \[.X'3 +y3

u =tan -
Vx +y |
then prove that : [6]
2 2 2
xza—z+2xy Ju +yza—L2t:—sin2u sin’u
ox oxdy dy '
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(c)

7. (a)

(0)

(c)
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If z=f(u,v) and if u, v are homogeneous functions in x, y

of degree 10 each, then prove that : [6]

0z 0z 0z BZJ
X—+y—=10{u—+v—|.
0x dy Ju v
If
x=rcosO, y=rsinB
show that JJ'=1. [4]

In calculating the volume of a right circular cone, using the

formula :

errors of 2% and 1% are made in measuring the height and
radius of base respectively. Find the error in the calculated

volume. [4]

Find the maximum and minimum distances of the point

(3, 4, 12) from the sphere :

x+yr 4zt =1,

using Lagrange’s method. [5]



8. (a)

(b)

(c)

[6056]-11

Or
If u=x(1-y) and v=xy, find : [4]

d(x, »)
o(u, v)”

In estimating the cost of a pile of bricks measured as 6' x 50' x 4",
the tape is stretched 1% beyond the standard length. If the
count is 12 bricks to 1 ft3 and bricks cost Rs. 100 per thousand,

find the approximate error in the cost. [5]

Find the stationary values of : (4]

f,y)=xy"1-x-y).



