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MRE 101 ENGINEERING MATHEMATICS 1

Maximum Marks: 100

(5 x 20 = 100)
Show that the function f(x)=xsin l, x#0 is continuous at x=0 but not
x
differentiable there.

. 6 —sind
Evaluate lim ——.
60 sin@(1-cosd)
State Rolle’s theorem verify it for f(x)=e*(sinx—cosx) in (z/4, 57/4).
OR

Find the radius of curvature at any point (at2,2at) of the parabola.
Find the n" derivative of e*cosx cos2x.

If y=e"""* prove that (1 —xz)y,,+2 - (2'1 + l)xyn+1 —(”2 + az)y" =0.

If u=F(x-y,y—z, z—x) prove that ou O %y,
ox oy Oz
2 2
If u=sin™ Xy _prove that x—(?—L-‘- + y—zi =—tanu.
Vx+.fy & "oy 2
The radius of a circle is found to be 100 cm. Find the relative error in the area
of the circle due to an error of 1 mm in measuring the radius.

OR

If X +3x°y+6xp°+y’ =1, find :12
x

Find the maximum and minimum distances from the origin to the curve
5x* +6xy+5y° —8=0.

If uzf)—), vzl’i’ w=2% find the Jacobians sz and
z x y a(x, Y, z)
g2z Verify that JJ'=1.
o(u, v, w)

Show that the locus of midpoints of chords of the parabole y* =4ax, which
subtend a right angle at the vertex is y* =2a(x—4a).

Find the equation of the tangent and normal at (acosd, bsin®) of the
2 2

.xy
ellipse — +—-=1.
p a2 b2
Derive the standard equation of hyperbola.
OR
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For the hyperbola 9x* ~16y° =144, find (i) the semi axes (ii) the foci

(iii) the eccentricity ~ (iv) the Latus Rectum.
Prove that the locus of the point of intersection of two normals to the parabola

y* =4ax which are perpendicular to each other is the curve Yy = a(x ~3a).

Find the condition that the line xcosa + ysina = pmay be a normal to the

2

. Xy
ellipse — +—=1.
p a2 b2

Find the area included between the curve (2a - x) =x’ and its asymptote.
Find the volume obtained by revolving an arch of the cycloid x = a(H +sin 6’)

y=a(l+cosb).
1 y+l
Evaluate I I ydxdy.

0y

OR

1 2x
Describe the region of integration and evaluate _”(l +x 4y )dx dy.
0 x

1
0

Prove that the area of the triangle whose vertices are A, B, C is

-X

_i'lj‘xdz dx dy.

» o

%[BxC+C><A+A><B].

Show that the points -6/ +3J +2K, 3/ -2J+4K, 5I+7J+3K and
—137'+17J — K are coplanar.
Prove that (EXE)(ZXB)‘F(EXZ) (ﬁxb)‘*‘(zxﬁ) (ZXB) =0.

OR
A vector field is given by 4 =(x*+xy)i+(y*+x7y)j. Show that the field is
irrotational and find the scalar potential.
Prove that div( A+ Z’) =divA + divB.

Prove that V* f(r)= f"(r)+gf'(r).
r
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