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F.E. (Common) EXAMINATION, 2016
ENGINEERING MATHEMATICS—I
(2012 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, Q. No. 7 or Q. No. 8.
(i1) Neat diagrams must be drawn wherever necessary.
(iii) 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) Show that the system
3x + 4y + 5z = aq,
4 + By + 6z = P,
5 + 6y + Tz = v
is consistent only when 20 = o + v. [4]
(b) Find eigen values and eigen vector corresponding to lowest

eigen value for the matrix. [4]
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(c) If (4]
T .
cosec (ZJ”XJ = u + iv

where x, u, v are real, show that

w? + v2)2 = 2?2 - v?)

Or
2. (a¢) Examine for linear dependence of vectors (4]
1, 2, -1, 0), 10, 3, 1, 2), 4, 2, 1, 0), (6, 1, O, 1).
(b) Show that [4]

Z

<larg z
o< lare 2l

(¢) Prove that ! is wholly real and find its principal

value. [4]

3. (a) Test the convergence of the series (any one) [4]

. 3 32 3* 34
() 1 + 2—!+§+4—!+§+ ................. )

1 1
(ii) 2; cos (—)

n

(b) Expand

.1 2x
Sin 1 + x?

in ascending powers of x [4]
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(¢) Find the nth derivative of [4]
1

(17 (r-2)"

Or

4. (a) Solve any one : [4]

(i) lim (1 + tan x)cm(x)

x—0

(zz) Find the values of ¢ and b such that

i x(1+acosx)—bsinx
lim 3 =
x—0 X

(b) Using Taylor’s theorem expand [4]
xt - 33 + 22 - x + 1
in powers of (x — 3)

(c) If

y = (sin™1 x)2

>

prove that [4]

(1 -2%y, , 9 - @n + xy, , 1 - n?, =0

5. Solve any two questions :

() If [6]
u = log 3 + y3 + 25 — 3xy2),
prove that
(a 3 9 )2 9
—t—t— U=
dx dy 0z (x +y+ z)
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b) If [7]
_ 842 Sl
z—xf(xj*‘y (P(yj,
prove that

20250 202 SQ| 2 —sng(lj
ox? yaxay 4 e 4 y X

(c) If [6]
u =f 2x — 3y, 3y — 4z, 4z — 2x),
then find value of

1 ou 10u 1 ou

2 ox 3dy 4 0z

Or
6. Solve any two questions :
(a) If [6]
g + 1 =1
ux + vy = 0, Xy
prove that
(5 -] -7
ox ), dy ). y? - x*
b) If [6]
X + y
u = sec! vy |
prove that
2 2 2
xza—z + 2xy Ju + yza—z = _L cotu[S + cotzu]
ox 0xdy ay 4
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(c)

7. (a)
(b)
(c)

8. (a)

[4956]-101

If

d) = f(x, Y, 2)’ X =W, y :\/W, Z:\/Ea

prove that :
%, 9% 00 _ 00 00 00
Yo T T T e T e T aw 7]
If
u-+v
Xx = uv and y = ,
a(u, v)

Find the percentage error in the area of an ellipse when an
error of 1% each is made in measuring its semimajor and

semiminor axes. [4]
Find the extreme values of : [5]

fle, y) = xyl@ — x - y).

Or

Examine whether the following functions are functionally de-

pendent, if so find the relation betwen them [4]

x+ y

u= v = tan~

= 1
I —xy’

x + tan~! y.

5 P.T.O.

WWW. hnanaresults. co.in



(b)

(c)

[4956]-101

A balloon is in the form of right circular cylinder of radius
1.5 m and length 4 m and is surrounded by hemispherical
ends. If the radius is increased by 0.01 m and the length
by 0.05 m, find the percentage change in the volume of a
balloon. [4]
As the dimensions of a triangle ABC are varied, show that
the maximum value of cosA cosB cosC is obtained when the

triangle is equilateral. [5]
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