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The figures in the right-hand margin indicate marks.
Symbols and notations have their usual meanings.

. Answer any ten questions : 2x10=20

. 1
i)  Find lim xsin—.
x—0 X '

ii) Find the nature of discontinuity of the given
function

1
£(x) =sin—, x#0
(x) smX X

=0, x=0-
iii) Verify Rolle's theorem for the function
f(x)=¢", xe[0,1].

iv) Find %X if x= acos®t and y =bsin’t
X L

.
v) Find from definition, the partial derivative of the

3
function f(x,y)=xze? WI. 10 X at the point
(1, 2). |
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vi) Find Rf’(1) of the function f(x)=|x~1f.
vii) Find the radius of curvature of any point on the

curve r=a(l+cos0).
viil) Examine the differentiability of
f(x)=|x|at x=0.
ix) Find the asymptotes of the curve
X'y’ —a’ (};3+3,'3)—a"‘(x+)-')+a4 =0.
x) Verify Rolle's theorem for the function
f(x)=xva>—x> in [0. 1].

xi) Investigate the continuity of the function

f(x)="—, when x=0

=-1, whenx =0 a'gx=0.

xii) For Q<a<x. prove that x2 <a*

xiii) If u=xf (i%-g(l), then show that
X X

) >

X° Oy
xiv) Find the asymptotes of the hyperbola o 1.
) £(x)= X X0
. x-
=1, x=0
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Check whether the function f{(x) is continuous at

x = 0.
> Answer any four questions: - 5%4=20
i) Prove - that if the curves

ax’ +by? =1and Ax” +By” =1 intersect at right

1 1 1 1 =
» 5

angles, then <~ a B b
ii) State Leibnitz's theorem for the nth derivative of

product of two functions. It y = ™" X then show

- that (1—:&(2)}'n+2 —(20+1)xy,,, +(m2 —nz)yn =0.

243
1
iii) Find lim (4x)—e 5
x—=0 X
. . x3_}_y3 )
iv) If u=tan , , then prove that
_ X+y
83 0*u ,0u . 9
X’ 2xy3x8y y 3’ :51n211(1—4sm u)_
5
v) Discuss the asymptotes of the curve
y —3110 (e i)
g Ix 5
2
vi) Show that f(x,y) o if x#0
y
=0, if x=0
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possesses st order partial derivatives at 0, 0).

D)
Answer any two questions: | 10%2=20
3. a) Trace the curve r=a(1-cos 0). 5
b) Find the angle of intersection of the parabolas
y’=ax and X’ =ay. 5
4. a) State and prove Lagrange's mean value théorem.5
b) Showthatl—j:;<10g(1+x)<x, v x>0, 5
5. a) Find the asymptotes of

(y+x+1)(y+2x+2)(y+3x+3)(y—x)+x* +y* -8=0.

| 5

b)
6. a)

b)
189/Math

Show that normal at any point § of the curve

x =acos0+absinO, y=asinO—abcos® 1s at a
constant distance from the origin. 5

Find the radius of curvature of y=xe™ at its
maximum point. 5
Using Caucy's Mean Value Theorem for the
functions f(x)=¢" and g(x)=¢™ defined in

la,b] prove that ¢ €(a,b) is the arithmetic mean
of aandb. 5
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