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UNIT—I

. 1. Answer any four of the following : 1x4=4

(@) Write the value of

n__n
th a

x=a XxXx-da

where n is rational and a >0.
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(b)

(c)

(@)

(e)

(b)
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(2) .

flg=x? forx=21

=x2+2 for x<1

Does Lt f(x) exist?
x-1

Find Lt xsinL.
x—0 X

If
Lt f(x) =1
x—a

what is the value of Lt {k f(x)}, k being
a constant? x—a

Find Lt 29X
x—-0 Xx
State Cauchy’s criterion for the
existence of limit of a function. 2 ‘
Or
Evaluate ‘
Lt V1+2x —41-3x |
x-0 x 2
( Continued )

(3)

Answer Question No. 3 or Question No. 4 :

3. (a) Using e-8 definition of limit, evaluate

Lt x2 cosl. 3
x—0 X
1/x
(b) Examine if Lt exists or not. 3
x50 14 el/*
n —
(¢ Find Lt 2L 5
n—see x™ +1
4. (a) Using Cauchy’s criterion, show that
Lt sin—l— does not exist. 4
x—-0 X
(b) Evaluate : 2+2=4
n
() Lt =
n—e 14+x"
_J2_.2
(i) L &-¥¢ ~X
x—0 x
UNIT—II
5. Answer any four of the following : 1x4=4

(a) Is the function
f()=agx" +a1x"°1 +a2x"‘2- + - +a,_1x+a,
continuous for all real values of x?
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(5)
(4)
1 Answer Question No. 7 or Question No. 8 :
() When is the function f(x)= ~—a
. . 7. (a) Prove that if f(x) be continuous at x=a
tin ?
discontinuous and f(a) #0, then in the neighbourhood
of x =a, f(x) has the same sign as that
(c) Is Lt f(x)= fla) always? of f(a). 4
xX—=a (.
(d) Find h (b) Show that f(J=|x-1 is not
d differentiable at x =1, though it is
o {log(sec x + tan x}} continuous there. 4
(e) Evaluate 8. (@) A function fis defined as
' fx+h-Fix) 1
o 9 =x?sin = X#0
=0, x=0
if f(x)=x+5. !
' show that f(x) is continuous at x=0.
. Also examine the differentiability of the
6. (o) Show that if the function f(x is function at x=0. 4
differentiable at x=a then it is also
tinuous at x=a. -2
con ) L () f)=xforO<x<l
Or ' =2-xforl<x<2
.. =x—lx2 forx>2
(b) Examine the continuity of f(x) at x =0 if 2
3+2x, —§<x50 Examine the continuity of f(x) at x =1,
flx)= 2 3 x=2. 2+2=4

3-2x, 0<x<= ]
2 2 ¢
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(6) | (7)
UNIT—III Answer Question No. 11 or Question No. 12 :
9. Answer any four of the following : 1x4=4 11. (@) If y=x2", where nis a positive integer,
show that
{a) Find y, if y=sin3x.
" Yo =2"{1-3-5, - @n-1jx" 3
(b) Evaluate y; if y =log(x +a). ® ‘ ) R
(b) () Find fe if fix y=e* "WV, 2
(c) Using Leibnitz’s theorem, differentiate n (i) If u=log(x? +y?), prove that,
times the following :
2 Pu, Pu_,
L-x%)yz —xyy -2=0 . o2 ay2 3
(d) Define homogeneous function. ’ 12. (@) I y=sin‘1 x, show that
. . ‘ i) Q-x2)y,-xy, =0
e/ What is the degree of the function 2 1
2 2
=ax” +2hxy +by“? .
fey by (i) (- X2y 2 -0+ Yry, ,; ~n2y, =0
2+3=5
10. (a) State Leibnitz’s theorem on successive e - (b) If
differentiation. 2 3 .3
u= tan-l f—l
or x-y
(b) State Euler’s theorem on homogeneous prove that
function of degree n in two variables x xau N ou . 2
e —_— u
and y. 2 o yay sin 3
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13. Answer any four of the following :

(8)

UNIT—IV

1x4=4

(a) Find the slope of the tangent to the
curve y=x2 at (L 1).

(b) Write the equation of the normal to the ()
curve f(x y) at the point (x, y).

(c) Write down the expressions for
subtangent and subnormal for a plane
curve in Cartesian form.

(d) What is the condition of orthogonality of
two curves r = f(6) and r = Q(6)?

(e} Write down the expression for radius of
curvature when the equation of the
curve is in intrinsic form.

14. (a) Find the polar subtangent for the curve
l
—=1+ecosb. 2 k
- o
Or

(b) Find the radius of curvature at the point

(s y) of the curve
s=asecytany +alog(sec y + tan ) 2
20J/1207 { Continued )

(9)

Answer Question No. 15 or Question No. 16 :

Show that the portion of the té.ngent
at any point on the curve
x2/3 +y?/3 = a?/3 intercepted between
the axis is of constant length. 4

15. (@)

. (b) Find the radius of curvature for the

curve x=a@+sinb), y=a(l -cos6) at
0=0. 4

Prove that the subnormal at any point of
a parabola is of constant length and the
subtangent varies as the abscissa of the
point of contact. 2+2=4

16. (a)

(b) Find the radius of curvature at any
point (s y) on the curve s =4asiny. Also
show, for any curve

2
1 _ d?x dzy
p2 - ds2 dS2

UNIT—V

1+3=4

17. Answer any jfour of the following : 1x4=4

() What is the necessary condition for
existence of maximum or minimum of a
function y = f(x)?
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(10 )

(b) Evaluate
Lt X—sinx
x-0 x2

(c) State Cauchy’s mean value theorem.
(d) Write Taylor’s series in finite form.

(e} Which of the following is correct?

2 3
, x° x
l — +__._._.+...
(i) cosx=x 51 31

2 4 6
.o X X X

=]1-=—4+=—-—4+
() cosx=1-r*4 el
18. Evaluate Lt (sinxlogx). 2
x—0+0
Or

Give the geometrical interpretation of Rolle’s
theorem. 2

Answer Question No. 19 or Question No. 20 :

19. (@) Show that the maximum values of x'/*
is el/e. : 4

(b) State and prove Lagrange’s mean value
theorem. 1+3=4

20J/1207 ( Continued )

( 11 )
20. (a) Evaluate
, 1 2
i) Lt -
o x-»l(x2 -1 x* -1)
i) Lt (cosx)™t 2+3=5
x-0
(b) Expand sinx in powers of x in infinite
series stating the condition under which
the expansion is valid. 3
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