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1. Answer the following questions : 1x8=8

(@) Find lim

(b)

(c)

(d)

(e)

(9)

(h)
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%*—8x-10
x5 x2 -10x+25

Define continuity of a function at a
point.

Write the nth derivative of sin x.
72
I sin® x dx
0

Write the value of

“If two functions f(x) and g(x) have
the same derivative for every value of x
in [a, b] then they differ only by a
constant.” (State True or False)

If f(x, y)=2x>y?+2y +4x then find the
value of f, (1, 3).

If fis a function of two variables then

under what condition [ry = Fyx, for all
values of x and y?

If z is a homogeneous function of x, y
of order ‘n’ then write the value of

(02,0
ox yay'

e

2. Answer any six questions : 2x6=12
(@) Explain, why [im !—xl- does not exist.

x>0 x
(b) What can you say about the continuity

(c)

(c)

(e)

(9)
(h)

(1)
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of the function f(x)=+49-x2 ?
If y=1Ilog(ax+b) then find Jhs

x5

1
Evaluate J
0 Vi—-x

Give the Geometrical statement of
Lagrange’s mean value theorem.

Find the first three Taylor polynomials
of Inx about x= 2.

Find the Maclaurin series for sin x.

If f(x,y, z):wjl—x2~3f~z2 then find

'F (0, -512-, —-%J and the natural domain of
e

If z=x"sin(xy®) then find a%x and
Ty
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G) U fl(x,y)=x*y+5y%, then find the

slope of the surface z= f (x, y) in the
x direction at the point (1,-2).

Answer any four questions : 5x4=20
(a) Using -5 definition, prove that

lim x> =9
x—3

(b) Find values of the constants k and m,
if possible that will make the function
‘f’ continuous everywhere, where
2+ o, x>2
Fflx)=dmlx+)+k, -1<x<2
2x® +x+7, x<-1

(¢) If y=acos(logx)+bsin(logx) then show
that

X*Ypsg +(2n+1) xyp,q + (n2 + 1) Yp =0.

(d) Obtain the reduction formula for
[cos™ xdx and hence find the value of
a2

11
j cos " xdx 4+1=5
0
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4,

X
Show that
(€) K 1+ x

<log (1+x)<x for

x>0

() Find the n® Maclaurin polynomial for

T and express it in sigma notation.
4+1=5

(g) Describe the level surfaces of
flx y,2)=2-x"-y*.
(h) If z is a homogeneous function of x, y
of degree ‘n’ then prove that
2 0%z 8%z

X —+2xy +y2f%=n(n—1)z-
ox? 0x 0y oy

Answer any two questions : 10x2=20

(a) State and prove Intermediate Value
Theorem. Using this, show that if /f* is
continuous on [a, b] and f(a), f(b) are
non-zero and have opposite signs then
there is at least one solution of the

equation f(x)=0 in the interval (q, b).
7+3=10
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(b)

()

(d)
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State and prove Leibnitz’ theorem.
Using Leibnitz’ Theorem find the nth

derivative of x2e* cos x. 7+3=10

Let, f(x,y)=4" inyyz , (6, y)=(0,0)
0 (xy=00

() Show that f.(x,y) and f,(x,y)
exist at all points (x, y).

() Show that fis not continuous at
(0, 0).
5+5=10

(i)  Obtain the reduction formula for

[tan™ x dx. Hence evaluate

jtanﬁx dx. 3+2=5
(i) Examine the differentiability of the
function
xelfx
fl)={Tserx » **0
0 ;=)
at x=0. )

(e) (i) Find ‘¢ in the mean value theorem
if
Flx)=(x-1)(x-2)(x-3);a=0,b=4
5
(i) Show that between any two roots
of e*cosx =1 there exists at least

one root of e*sinx—-1=0. S
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