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Engineering Mathematics - I
[Duration : Three Hours] Fl"otal Marks : 100]
Instructions: % 1) Attempt any two questions from part A, any two from part B and any
one from part C.
2) Assume missing data, if any.
PART-A
(Answer Any Two Questions)
Q.l ooi“i OB o rnigadl = L (6)
a) Prove that [ = dx Jo ¥ e¥dx =
b) Prove that erf(x) + erf.(x) = 1. @)
1
¢) Use DeMoivre's theorem to evaluate all the values of i+ ®)
L U 5
d) Evaluate fo x(l(:x;l) dx using a suitable form of the Beta function. )
Q.2 a) Test the convergence of the following series (12)
T 1
(D) Lpxi o=z
(143)
o225 3232 o 3R 4T Tah5E
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(iii) 1 _Z+;_E+m
b) If 'n’ is a positive integer then prove that 4)
(V3 + D"+ (V3 — )" = 2" cos()
“4)

c) Determine the values of a, b, ¢, d so that the function.
f(z) = (x% + axy + by?) + i(cx? + dxy + y?)is analytic
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Prove that i log (f;—;) =m—2tan"'x

il

. 1
Prove sinh~ ! x = - cosech™! ————
Lot 2 2x(1+x2)1/2

Find the radius and interval of convergence for the power series

s
x2 x3 % at
X— =t ==t o

YRR

(Answer Any Two Questions)

1 1

1, 2x%-y3
If u = cos 1(—";;—) then evaluate X2y, + 2XY Uyy + YUy,
If y = (sin™? x)2 then prove that (1 — x?)Yn42 — (21 + 1)XYpeq — 1%y, =0

Apply Taylor's series expansion formula to find the approximate value of V8.01

Evaluate

(i) lim,_, g 10gsinx (sin 2x)

2 cos x—2+x?

(i1) limy g S

(iii) lim, o (cosx)*/**
Form a partial differential equation by eliminating a and b from
z=(x—a)’+ (y—Db)*
Form a partial differential equation by eliminating the arbitrary function from
z=eYf(x+ by)

If z= f(u,v)where u = Ix + my, v = ly — mx; l and m being constants,

0% Pz _ o oy P2 O
then proye that -— + 57 F+m)G5+ 53

Solve the partial differential equation x(z%2 = y)p + y(x? — z2)q = z(y* — x?)

Find and classify the critical points of f(x,y) = x3 + 3xy? — 3x? = 3y* + 4
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Evaluate fol x(logx)®dx

Prove

o -ib 2ab
(i) sin{iPog(—2)} = ——
.. . -ib 2_p2
(ii) cos{i logC)} = S

PART-C
(Answer Any One Question)

Prove that log(1 —log(1 —x)) = x + x_: £

Evaluate fol x3(1- \/E)s dx using Beta function

Use Lagrange's method to find the maximum distance of the point (1,2, —1) to the

sphere x% + y? + z? = 24

. x3y3
Ifu= e then prove that

ou au "
ot Yooz 4u log(u)
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