ON

T.Y.B.Sc.(Mathematics)
Subject: MTH-502: Real Analysis
Question Bank

Ans

1)

If the function f (x) = x? is integrable on [0,a] then
foaf ()dx = ...
(A)O (B) a

3

©< (D) o

(€)

2)

1, if x is rational

. .. . then
1, if x isirrational

it 7o ={_

(A) feR[0,1] (B) f¢R[0,1]

(C) f(x) is unbounded (D) None of these

(B)

3)

If /7 and f> are bounded and integrable functions on

(f1+/f)is ...

(A) bounded and integrable functions on [a, b]

(B) Not bounded and integrable functions on [a, b]
(C) bounded but not integrable functions on [a, b]

(D) Neither bounded nor integrable functions on [a, b]

[a, b] then

(A)

4)

If /7 and f> are bounded and integrable functions on

(fi-f2)is ....

(A) bounded and integrable functions on [a, b]

(B) Not bounded and integrable functions on [a, b]
(C) bounded but not integrable functions on [a, b]

(D) Neither bounded nor integrable functions on [a, b]

[a, b] then

(A)

5)

If /7 and /> are bounded and integrable functions on

(f1* f)is ....
(A) bounded and integrable functions on [a, b]
(B) Not bounded and integrable functions on [a, b]

(C) bounded but not integrable functions on [a, 5]

[a, b] then

(A)




(D) Neither bounded nor integrable functions on [a, b]

6)

If fis continuous and integrable on [q, 4], then there exists a number ¢
between a and b such that....

(A) [ f dx < (b= O)f ()
(B) J. f dx = (b— O)f (c)

(©) [ f dx > (b — O)f ()

(D) None of these

(B)

7)

If /'is bounded and integrable on [a, b] and k is a number such that
|f (x)| < kfor all xe[a, b], then....

(A) |7 f dx| < klb - al

B)|f f dx| > klb - al

©) |[) f dx| < kIb - al

(D) None of these

(€)

8)

If P; and P, are partitions of [a, b] then a partition P is a common
refinement of P;and P:if....

(A) Pc P, P> (B) Po P;uP;

(C)P=P; UP; (D) None of these

(€)

9)

If p* is a refinement of a partition P then for a bounded function 1 ...
(A) L(p*.f) > L(P.f)
(B) L(p*.f) <L(P.f)
(C)L(p".f) 2 L(P.f)

(D) None of these

(€)

10)

If p* is a refinement of a partition P then for a bounded function f...
(A) U(p™.f)< UP,f)
(B) U(p™./)>UP.f)

(A)




(C) U(p™.f) <U(P.f)

(D) None of these

11)

The oscillation of a bounded function fin [a, b] is...
(A) Sup {If (@) — f(B)|: &, Bela, b]}

(B)Inf {If (@) — f(B)|: a, Bela, b]}

(C)Sup {If (x)|: xe[a, b]}

(D)Inf {If (x)|: xe[a, b]}

(A)

12)

If P is a any partition of [a, b], then for a bounded function f'....

(A)UP.f) =2 L(P.f)
(B)UP.f) < L(P.f)
(C) UP.f) # L(P.f)

(D) None of these

(A)

13)

If £(x) =k, Vxela, b] where k is constant then

(A) =k (b - a) (B) >k (b - a)

C)<kb-a) (D) None of these

(A)

14)

If £(x) =k, Vxela, b] where k is constant then

(A) > k (b - a) (B)=k (b - a)

C)<kb-a) (D) None of these

(B)

15)

If /'is bounded and integrable on [q, b], then fis...
(A) not integrable on [a, b]

(B) integrable on [a, b]

(C) constant on [a, b]

(D) None of these

(B)




16)

If is bounded and integrable on [a, b], then £ is...
(A) not integrable on [a, b]

(B) integrable on [a, b]

(C) unbounded on [a, b]

(D) None of these

(B)

17)

[} f ()dx = ...

(A) Jim S hf (a+7h)
(B) lim Y1 hf (a + 1h)
(C) lim 322, hf (a +7h)

(D) lim 22, hf (a + rh)

(A)

If f(x)=3x+2, then [ f (x)dx = ..

11 10
18) ey (B) 5 )
3 1
©)3 (D)5
1i n n n
fm ettt
19) | A)3 (B)% o)
(C)m D)7
li LB S S ] -
nowln+1 n+2 n+3 n+nl
20) | (A)logn (B)log 6 ©
(C) log2 (D) log 4
1 2 3 n
lim [eﬁ +en+en+ -+ eﬁ] = ...
n—-oo
21) ©

(A)e (B)e +1




(C)e-1 (D)0

22)

1
n

n™\n
n-co \n!

(A) (B)0

Q|

(C) 1 (D) e

(D)

23)

The function (x) = Zin; Py

....points of discontinuity.

<x<2;(n=0,12..)and f(0) = 0 has

(A) finite (B) one

(C) infinite (D) zero

(€

24)

If fand g are integrable on [a, b] and g keeps the same sign over [aq,
b], then there exists a number p lying between the bounds of f'such

that [ f (x)dx = ..
(A) > u [} gdx (B) <u [, gdx

(C)u+ [, gz (D)= [, gdx

(D)

25)

If fab fdx and fabgdx both exists and fis monotone on [a, 5], then
there exists § €[a, b] such that

(A) J; fgdx = f(a) [} gdx + f(b) [} gdx
(B) J;, fgdx = g(a) f fdx + f(b) [} gdx
(C) [ fgdx = g(a) [} fdx + g(b) f; fax

(D) J fgdx = f(a) [° gdx + £(b) [ gdx

(A)

26)

If f(x) = x and g(x) = e* in [-1,1] then [ f(x)g(x)dx = ...

(A)

ISR

(B)=

(C) 2e (D)=

(B)

27)

If 0 <a < b, then |f;sinx2 dx| is ...

(€




1 2
(A) =~ (B) =~
1 2
©<: D) =2
=
For bel0, 1], [, Sl‘j:j‘ dx = ...
T 2 .
28) (A) 5 sin b (B) —sin b (D)
©) oy (D) Zsinb
For & ela, 0]; f, S;i;rf dx = ...
2 2
29) A @ B) e (B)

4
©) @

(D) None of these

30)

X

If n>0, then fgcos"xdx = ..

(B)

31)

(A) proper (B) improper

(C) divergent (D) none of these

For the integral fog\/t:de = -.- the points of infinite discontinuity is....
N (B)0

(C) Both (A) and (B) (D) None of these

(B)

The integral fom\/%dx = ..
X

32) | (A) convergent (B) divergent (B)
(C) exists (D) None of these
. oo sinx .
The integral fo — dx converges absolutely if...
3) | (A)p<I (B)p=0 (c)
(C)p>1 (D) None of these
. X . .
34) The integral [ 'sinxdx is............ for X2 a. (A)




(A) bounded (B) not bounded

(C) unbounded (D) None of these

35)

The differential equation of the form

(1 —x%)y"” —2xy' + n(n + 1)y = 0; where n a positive integer is
called....

(A) Cauchy-Riemann Equation

(B) Bernoulli’s equation

(C) Clairaut’s Equation

(D) Legendre’s equation

(D)

36)

If 4 and B are arbitrary constants, then the general solution of the
equation

(1—x2)y" —2xy' +n(n+ 1)y = 0is given by....

(A) y=APy(x) + BQy(x)

(B)y=4+B

(A)

37)

The expansion of x3 in terms of Legendre’s polynomial is...
(A)2P;(x) + 3P (x)  (B)=P3(x) +2Py(x)

(C)2Py(x) —2Pi(x) (D) None of these

(B)

The integral faoo fdx converges at « if and only if for every ¢ > 0 there
corresponds a positive number x, such that for all x;, x, > x,,

38) | (A) |[7 fndx| <& (B)|f) f(x)dx| <& (A)
(C) f;:jf f()dx| <z (D) None of these
B, () = -

39) (A)O (B) 1 (€)
(c) St (D) 2m

22m(m!)2




40)

(A)m (B)Vr

(C)1 D) |5

(B)

4a1)

For the partition P ={1, 3, 5, 8} of [1, 8] the length Ax; = ...
(A)2 (B) 1

(C)3 (D) none of these

(A)

42)

For any partition P the norm w(P)—.... as n—»
(A) 1 (B) 0

(C) o (D) —0

(B)

43)

The partition P of [a, b] is....
(A) Finite subset of [a, b]
(B) Infinite subset of [a, b]
(C) Both (A) and (B)

(D) None of these

(A)

44)

The formula for L (P, f) is....
(A) X2y m; Ax; (B) Xizq1 M; Ax;

(C) ity m; Ax; (D) XiZ: M; Ax;

(€

45)

If P and p* are partitions of [a, b] then a partition is called a refinement
of partition P if....

(A) Pcp” (B) P=p*

C)Pop’ (D)p* =

(A)




46)

A bounded function fis integrable on [a, b] if
(A) J7 fFCodx < f7 f(x)dx
®) [} f)dx > [} f)dx
(©) [} fedx # [} f)dx

D) [} fGdx = [} fx)dx

(D)

47)

The function f(x) = 6,Vxe[a, b] is

(A) Riemann integrable on [a, b]

(B) Not Riemann integrable on [a, b]
(C) Both (A) and (B)

(D) None of these

(A)

48)

If the function f(x) = x is R-integrable on [0,1] folx dx = ...

(A)O (B) 1

1

)= (D)5

(D)

49)

A bounded function f(x) is integrable on [a, b] if to every € > 0 there
corresponds & > 0 such that for every partition P of [a, ] with norm

W(P) <6; UP, f) = L(P, f)...
(A) =0 (B) <0

(C) <e (D) >¢

(€)

50)

0, if xisrational

1, if xisirrational then

it £ = {

(A) f(x)€ R [a, b] (B) f(x)¢R [a, b]

(C) f(x) is unbounded (D) None of these

(B)




51)

If is a bounded function on [a, b] then to every ¢ > 0 there
corresponds & > 0 such that for every partition P of

norm w(P) <o

(A) U P, f) <[ fdx+e

(C) U P, f) [ fdx+e

B)U P, f) = [ fdx+e

(D) None of these

[a, b] with

(A)

52)

Every ..... function on [a, b] is integrable

(A) discontinuous

(C) continuous

(B) unbounded

(D) none of these

(€)

A 1 1.

nl—r>§o n+1 n+2 n+ n] N

3) L a)0 (8) 1 (®)
(C) log?2 (D) log 2




