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The figures in the rzght-hand margin zndrcate marks '

© Symbols and notatzons have thelr usual meanmgs

1.  Answer any ten questions: .. - 2x10_20‘}:}
i) Letf:R->Rbea dlfferentlable ﬁmcuon on- uaf 4:
and '(x) > fG) for all x & R. 1f f(0) = 0, then .
show that f(x) >0 for all x e g,
i) A function f:R - R is continuous on R -and
@ =0VXEQ. - proye f that
fex)y=0vxeR. ]
iii) Give an example of a'function f which satisfies
the intermediate-value Dl'Operty onaclosedand
bmmded interval [, b], but is not continuous on

[a, b].
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iv) Let a function f:R—>R be defined by - xii) A particle moves along the curve
) s x =2ty =t2 —4t,z = 3t — 5. Determine the ¢
fx)=4 * 7x€Q : velocity and acceleration at any time t = 1.
0, if xER/Q"
xiii) If x)=—V1—x%, then show that ’(x
Then show thatf(0) = 0. ; 7A5) f )
. : 5 assumes every real value as x runs over (~1,1).
v)  Find grad log |]. : ' -5 ok
: : : . xiv) Ifthe vectors A and B are irrotational, then show
vi) Give an example of a function which satisfies A B
. at the vector A x i
all the conditions of Rolle’s theorem, where the g B 1s solenoidal.
derivative of the function vanishes at two distinct xv) Iffis derivable on [0,1], then show by Cauchy’s
mterior points. mean value theorem that fQ) - £() = f;ﬁ
- X
vii) Determine the constants a, b, ¢ S0 that the vector . has at least one solution in (0,1).
A= (x+2y+az)i +(bx — 3y —2)j + (4x + cy + 22)k 2. Answer any four questions: . 5%4=20
is irrotational, a) i) The functions f:R - R apg g:R- R
viii) State Rolle's theorem. | | both are continuous on R . Then show that
ix) Find [ipe~ sgn(x+[x]) , where the signum : \ the set S={xe Btf(x) =g(x)} is a
x-+0 !

closed set'in R.
function is defined as

ii)  Construct a function f: [0.1;-] = R which

| x| if x#0 _ ' ~is unbounded on the closed interya] and
Sgn(x): X ’ . :

0,if x=0 - : discontinuous only at the point % 4+1
x) Give an example of a function f which is ' b) Let DcR A function f:p 5 g uniformly
continuous on a closed interval I, but f(I) is not continuous on D if and only if for every pair of
a closed interval. sequences {X,} and {y} in p satisfying

- i wolf — fi =
xi) If f(x) = max {x,x7},, for X > 0, then obtain limp o[ f0n) = £yn)] = 0 holds. 5

the value of f(c).f(c™!) atc > 0.
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d)

Let f:[a,b] » R be a thrice differentiable
function on [a,.5]. If

S(a)=f{b)=r"(a)=£"()=0, then

prove that f*(c)=0 for some ce(a,b).

~ Show that between any two roots of

.e*sinx =1, there is a real root of

e*cosx +1=0. 342

. A function f:R-R is continuous and

fE+yy=f().fG)vny R If f()=c

then show that f(x)—cx VxER | 5
. 2x +3,if x < 1
l') &)= { 2 4 bx,if x> 1

i)
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- derivable of any function.’

where a and b are real constants and if fis

-derivable everywhere, then find the values

of a and b.
Show that f(x) =

If fis derivable in [a,b] and f'(a) and f'(b)

are of opposite signs, then show that there exists

at least one point ¢ € (a,b) suchthat f'(c)=0.
5

(4)

[x] 1n [0,2] is not -
3+2°

3. Answer any two questions:

a) 1i)-
i)
iii)
b) - 1)
- 466/Math(C)

'Ifr , f(x)'=sinx,

10x2=20
then pfove | that
Jim, 6 = % , where ¢ is given by o
£() = F©) + Bf'(81),0 < 6 < L.

If # is a constant vector, 7 and § are

vectors functions of a scalar variable t and
o OF _ s 95
if EE =WXT, 7=
iﬁxa=Wxﬁx@,

Use Cauchy s mean value theorem to

_ evaluate

4+3+3

A function f: [0,1] - R is défined by

‘ x, xisrationalin ‘[0,1]
fx= {1'—- x, x is irrational in [0,1).

Show that (1) fis injective on [0,1], (ii) f

assumes ‘every real number in [0,1], (i) /-

1
is contmuous at = and dlscontmuous at

2

every other point in [0,1].

2+1+2

(5)
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d. i

ii)
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Show ° that  the vector

F=(4xy - z3)z+2x}—3xzk s

irrotational. Show that F canbe expressed' '

as the gradient of a scalar function ¢. "
| 1+4
& = .
If‘-’o‘*‘ +—--i~7~+n+1 0, where¢; €ER .
for i =,1,.. n, show that the equation

Co+Cix+cpx? + o+ Cpx" =0 . has
atleast one real root between 0 and 1. 4
A function f:R LR satisfies the

condition |f(x) — f()I < (x —¥)? for all

xyeR. Prove that f is a constant

function on r. - 3

memmaﬂ@xaxm=-ﬁﬁw3

Obtain the Maclaurin's infinite series
expansion of (1 + x)", where m is any real
Number other than positive integer and

ld<1.
If £:[0,1] » R is such that f"(x) <0 in
[0,1] and if p(x) =f(¥) +f(1—x) in

* [0,1], show that ¢ is monotone increasing

n EO, %] and it is monotone decreasing in

[3.1]. : 5+5




