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All guestions are compulsory.
Attempt any Two parts from each question.
Questions 1 to 5 carry 9 marks each.

Q. 6 carries 10 marks.

1. (a) Let the function f be defined as

7x -2, x<£i
f0x) = Kx?, x>1

Find a value for the Constant K, for which the
function f is contintous everywhere. (4'4)

(b) Discuss the continuty of the function
£(x) = (x-a) sin;j—a, forx #a
S I , forx=a
at x =a. Also discué the kind of discontinuity.
(472)
P.T.O:
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- (¢) Discuss the derivability of the function
fx) = [x| + [x—1]

at x=0 and x=1. : (4%2),

2. (a) Find the nth derivative of tan™ [ﬂ (4%)

{b) If y’:.f"““", prove that

Where y,_ denotes the nth derivative of y with

respect to X. (4'2)
B 3
(c) Iif u = tan™ X 7Y | show that
X4y
du du - .
X— + y— =sin2u . 44
ax yay y (44)

3. (a) If the straight line
P=xcosa + ysina

touches the curve

R
a b :
Prove that |

f
(a cos o) + (bsin;x»)“ = pn. (4%)

* 1
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(b) If the normal to the curve x?> + y¥3 = a?? makes
an angle 0 with the x-axis, show that its equation
is

ycos® — xsin@ = acos20 (4'%2)

(c) Find the points of intersection of the circle
x?+y?= /2 a? and the rectangular hyperbola

x2~y?=a? Also find the angle of intersection at
any one of the points. : (4%)

4. (a) Find the asymptotes of the curve
(x+y)? (x+2y+2) = x+9y-2. - (4%)

(b) Trace the curve:

2

X3+ y? = aXx ‘ (4%)

(c) Prove that for the ellipse

2 2
x—2+~;’—2-=1, the radius of
a :
curvature ‘p’.is given by
a’h’
p : p3 bl
p being the perpendicular from the centre upon
the tangent at (x, y). ' (4%2)
5 Evaluate | ox & 4Y,
. (a) Evaluate 7 x % (4%%)

P.T.O.
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(b) Prove that

rf2 . 2
SN X T

I 1+ SinX COSX . 33 (4'2)

o

(c)If u = _[Cos né CosecH db, prove that
2cos(n~1)8’
l'ln - un—2 - n-1
Hence or otherwise prove that

xf2

J- $in 30 sin 50 46 = 71

[+

sing 105 B O
6. (a) Find the entire length of the astroid
X = acos’t; vy = a sin’t. : (5)
(b) Find the area of the curve
xA(x2+y?) = a¥(x*-y?). ' . (5)

(c) Find the volume formed by the revolution of the
loop of the curve
y(1+x) = x(1 ~x)

_about the x-axis. ' (5)
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