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1. Answer the following questions : 1x6=6

() Let f(x) x| be a real valued function.
Then

(A) fis not continuous at x=0

(B) fis continuous at x=0 but not
differentiable at x=0

(C) f is both differentiable and -
continuous at x=0
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(D) f is neither continuous nor

. flx) e )
differentiable at x=0. (D) lim=—— =lim

x—a g(x) x—a g'(x)
e - 2 _ d on [_1 1
(i) Let flx)=x"-1 be define -1,1]. ‘ o )

Then which of the following is true for (iv) jo cos® xdx =?

the curve y= f(x)?

| Sz

(A) There exists a tangent at the point @A) 5
- (0,1) parallel to the x-axis

(B) There exists a tangent at the point | (B) Sz

(0,1) parallel to the y-axis | 16

(C) There exists a tangent at the point S

(0,-1) parallel to the x—axis © 32

(D) There exists a tangent at the point 51

(0,-1) parallel to _the y-axis | (D) r7)

iii) Let f, g be two functi . :
o lirn J{(x)g_ lim g(x) _u(;l © IJ(C),I(I i S}mh th.ait: | (v) The angle of intersection of the curves
x5a = S dx=u, a).g'(a) ?XIS r=sin@+cos@ and r=2siné is

and g'(a)#0. Then
: A) 7/4
@ 1timI® . i, L) |
= gle) 2 glx) | (B) 72
@ 1im L% -y pix | o 7
x—a g(x) x—)af( ) ( ) 3
flx) , ; . D) 7/6

(C) }‘I‘E}E-(-x—) = lim g'(x)

x-a
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(v The radius of curvature of the parabola

v

y?=4x at the vertex is

@ Y

B 4

© Y%

D) 2

j:’ 2 Sin® Ocos? 9dH = ?

@ S,
B hse
© S og
D 5%,

2. Answer the following questions : (any Jfive)

2x5=10

(i) A function f{x) is defined as follows :

fo)=-{
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xsiny, for x+0
0 for x=0

Slow that f is continuous at x=0.

) . dy Ly _gosx

(ii) Find _gz_, if y=tan™ T omx’

(iii) Give the géometricél interpretation of
Lagrange’s Mean Value Theorem.

(iv) Let f(x) be defined on [a,b] such that
f(x) is continuous in [a,b] and f'(x)
exists in (a,b). If f'(x)=0 -for all
x € (a,b), show that f is constant in
la,b].

ds

(v) If r=a(l+cosé), then find a0’ where
s denotes the arc length with usual
meaning.

(v) Find the centre of curvature of xy=12
at the point (3,4).

(vii) Find the length of the arc of the
curve y=logsecx between x=0
and x=7%/3
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3. Answer the following questions: (any six)
Sx6=30
(i) Define derivability of a function f(x)

at a point X=C in an interval. Show
that the function

3+2x for-3/g<x<0
3-2x forO0<x<3/y

is continuous at x=0, but f'(0) does
not exist. 1+2+2=5

ﬂm={

T 1
Find = =
(i) Find y,, where Y i

(iii) State and prove Cauchy’s Mean Value
Theorem.

(iv) Evaluate the following (any one):

(a) hm(taIIXJ}éz

x—0 X

; 1 1
figf it
() ’E’%( x* sin?® x)

() Find the asymtotes of the following
curve :

x* =2y° + xy(2x - y)+y(x-y)+1=0
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(vi) 1If (a,B) be the coordinates of the
centre of curvature of the parabola
\/)_c+\/-1;=«/<_1- at (x,y), then show
that a+ 8 =3(x+y).

(vii) Find the pedal equation of the curve
Yy’ =4ax with regard to its vertex.

(viii) If n is a positive integer, prove that

% . " dx al.ns.n8....3.1.2ifniseven
1n =Y, no _ D
0 2 nol,n=8 . n-5....4.2.1 ifnis odd

n  n-2 n-4 5 3

(ix) The part of the parabola y?®=4ax
bonded by the latus rectum revolves
about the tangent at the vertex. Find
the area of the curved surface of the
reel thus generated.

Answer the following question: (any two)
12x2=24

(i) (a)- State and prove Leib.nit'z’s
Theorem to find the nth derivative

roduct of two functions.
of the p o

(b) Let y=sin(msin” x). Then show

that (1-x2)y, - 24, +m'y=0
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