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Marks of each part are indicated.

1. (a) Let f be afunction defined on R by setting

2 i
f(x) x“sin—, x=#0

= X
0 , x=0
Show that f 1s derivable at x = 0, and that {' is not continuous at x = 0.
(6)
(b) Show that the function f defined by f(x) = x? is uniformly continuous in
-2, 2[. (6)
(¢) Use (g, 6). definition to show that
im, ,, Vx =2 | | 6)
2. (a) Show that the function f defined as follows :
Ix; 2] , X#2
x° -4
f(x) = |
| - , X= 2
4
is discontinuous at x = 2. State the kind of discontinuity. (6"

PTO.



43

®)

(c)

(a)

(b)

(c)

(a)
(b)

{c)

(a)

(b)
(©)

(b)

(c)

2

State ‘and prove Lagrange’s Mean Value Theorem and give its geometrical
interpretation. {6)

Find the asymptotes of the curve

xy(x? — y2) + 2x2 + 2xy + 2y - 1 = Q. (6)

Find the position and nature of multiple points of the curve
X+ yr+ 3(x2+ yH) = 3xy + 1.

Also, find the equations of the tangents at each multiple point. (7
Examine the curve y = x* — 6x* + 12x? + 5x + 7 for concavity and convexity.
Also, determine its points of inflexion. (7N
Trace the curve y*(a + x) = x? (3a —x). {7
Trace the curve x = acos’@, y = asin’0. (6)

If1 = Ix“‘ (logx)' dx, show that

(m+ DI =x"" (logx)" - nl__ . Find the value of I;x"(long dx . (6)

n—

Find the area of a loop of the curve r = a sin20. (6)

Find the volume of the solid generated by rotating the ellipse 4x* + y* =4
about the x-axis. _ (6)

Describe the graph of the equation 4y? — x? + 40y — 4x = -60. (6)

Find the equation of the ellipse whose foci are (2,1) and (2, —3) and major
axis is of length 6. Also, write its reflection property. - _ (6)

Rotate the axes of goordihates to get rid of the xy-term from the equation

- 9x? - 24xy + 16y’ — §0x — 60y + 100°= 0 and trace the conic. {6.5)

For F = F(x,y,z), G = G(x,y,2), ¢ = ¢(x,y,z), prove that

1

curl(F} = ¢ curlF + Vo x F. (6.5)
() Find curl(curl'A) if A=yxi- 3y2_] + xyk . 3)
(i) Find th:e center and radius of the sphere

X2+t yt+z2-2x —4y + 8z + 17 = 0. (3.5)
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