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Seat
No. [4856]-11
F.E. (First Semester) EXAMINATION, 2015
ENGINEERING MATHEMATICS—I
(2008 PATTERN)
Time : Three Howurs Maximum Marks : 100
N.B. :— (i) Answer three questions from Section I and three questions
from Section II.
(ii) Answers to the two Sections should be written in separate
answer-books.
(iiz1) Figures to the right indicate full marks.
(iv) Use of logarithmic tables, slide rule, Mollier charts, electronic
pocket calculator and steam tables is allowed.
(v) Assume suitable data, if necessary.
SECTION 1
1. (a) Reduce the matrix : [5]

1 2 3 -2

A=|2 -2 1 3

3 0 4 1

to echelon form and determine its rank.

P.T.O.



(b)

(c)

2. (a)

(b)

(c)
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Discuss consistency and solve if consistent :
20; — x9 + 3xg3 = 1
3x; + 2xy9 + x5 = 3
x; — 4xy + Sxg = — L.

Verify Caley-Hamilton’s theorem for the matrix :
1 0 -1
A=]0 2 1

1 -1 0

Or

Find eigenvalues and eigenvectors for the matrix :

2 -1 1
A=|1 2 -1
1 -1 2

Examine the vectors :
X, = (2, 2 DY, X, =1, 3, DT,
X, = (1, 2, 2)

for linear dependence or independence.

[6]

[6]

[6]

[5]

Is the matrix A =|-2 1 2| orthogonal ? If not, can

it be converted to orthogonal matrix.

[6]



3. (a)

(b)
(c)

4. (a)

(b)

(c)

5. (a)

(b)

(c)
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z-1

If —, is purely imaginary, show that its locus is
circle. [5]
Solve by using De-Moivre’s theorem x® — 1 = 0. [5]

If o, B are the roots of the equation x? — 2x + 2=0, then

show that o +pB" =2"2 .2 cos %. 6]
Or
3i
Separate real and imaginary parts of cos™! (Z) [5]
Show that : [5]

tanh (log \/g) =

1
>

INCI
By considering principal values only express (1 + i\/§)1+ *in

A + iB form. [6]
If y = e (sin x + cos x), then find y,. [5]
If y = (x2 — 1)", then show that : [6]

(x2 - 1)yn+2 + 2xyn+1 - n(n + 1)yn = 0

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

oo

5" + a
(@) ;3n+b (@ >0, b >0

— 1 . 1
(i) D, —sin (—j

n=1 1 n
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6. (a)

(b)

(c)

7. ()
(b)
(c)
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Or

If y=sin_1[ 2x 2), then show that [5]
1+ x
y, =2(=1)""(n —1)!'sin” ¢ sin n ¢
‘%)
where ¢ =tan™'|—|.
X
-1
If y= 0 x’ then show that [6]
J1 - x?
1= xM)p, — @0+ Dxy, —n? y,; =0.
Attempt (any one) : [6]
(i) Test absolute or conditional convergence of :
1- 1 + L1 +
N RN RN
(ii) Find range of convergence for :
o xn
> 0).
Zi o (x > 0)
SECTION 1I
Expand log (1 + x + x* + x?) upto «°. [6]
Obtain expansion of tan™! x in the powers of « — 1. [5]
Attempt (any one) : [6]

(z) Evaluate :

xe' —log (1 + x)

i 5%
(z1) Evaluate :
) a X
Iim [— — cot —j.
x—0 \ x a
4



Or

8. (@) Expand x® +7x* + x — 6 in the powers of x — 3.

() Show that :

1 — £+X_4 _|__6_|_
0g sec x = o+ o 2t
(c) Attempt (any one) :

(i) Find a, b so that :

asin 2x — b tan x
3

lim

x—0 X

=1.

(i1) Evaluate :

) (tan xsz
lim .
x—0 X

9. Attempt any fwo :
(@ If z = e * b flax — by), then show that :

b% + aa—Z =2 abz.
ox ay

r
() Ifx—E 2

(&)=,

() If uw=rfix*-y2 y* —2% 22 — x?), then show that :

+la—u—0.

18u+la_u
X ox yady z oz
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(ee + e_e), y = L (ee - e_e), then show that :

[6]
[5]

[6]

[8]

[8]

[8]
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Or

10. Attempt (any two) :

(a)

(b)

(c)

11. (a)

(b)

(c)
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3 3
If v =tan! [x t ] then show that : [8]
X =)y

x*u_ + 2xy u, + yzuyy =sin 2u [2 cos 2u —1].

If [8]

ax* +by* + ez =1, Ix + my +nz=0

then find :
ay
dz
If x=¢"tanv, y=¢€"secv, then find : [8]

BT T
ox yay ox yay'

In calculating volume of right circular cylinder, errors of 2%

and 1% are made in measuring height and radius respectively

find percentage error in calculated volume. [5]
Examine the functions : [6]
I Sl Ly = x+y
xX+y X

for functional dependence and find relation if they are functionally

dependent.

Discuss maximum or minimum values of the function

3x2 — y2 + 5. [6]
6



12. (a)
(b)

(c)
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Or

Verify JJ! = 1 if x = u(l — v), y = uv. [5]
Find the points on the surface z* = xy + 1, which is at minimum
distance from origin. [6]
If x>+ y*+u®>—-v*=0,uv+xy=0, then show that : [6]

ou,v) _ x> —y°
ax, y) u+v?




