Code No: E-10105

FACULTY OF SCIENCE

B.A./B.Sc. (CBCS) Il Semester (Regular / Backlo_g) Examination, June / July 2023
Subject: Mathematics

Paper - lI: Differential Equations

Time: 3 Hours Max. Marks: 80

PART - A
Note: Answer any eight questions. (8 x 4 = 32 Marks)
gy 2,
.Solve.y x—-=a (y =),
.Solve 1+x0)Z—xy=1-x.

d d dz
. Solve =X = & _ 22
Z2y  22x % y2x

N -

H W

. Solve P+y+x)xp+y+x)p+2x) =0.
. Solve y = yp? + 2px.
. Solve (y = px)(p — 1) = p.

o O

. Solve (D% — 4)y = x2, |17

© o N

. Solve (D — 3D + 2) = 2x% + 3¢ by using the method of undetermined coefficients. 12 \
. Given that y = x is a solution x2 %’2- + x% =¥ =0,x # 0. Then find the general solution
d2y

d P A
Of ety = ) 2T r Y (
11. Expiain Legendre’s lingar equation. .~
12. Form a partial differential equation by eliminating the constants h, k from
(x=h)?+(y—-k)? +2z%=c2 ol
PART - B

Note: Answer all the questions. (4 x 12 = 48 Marks)

13. a) Solve (1 — xz)% + 2xy = x(1 — x2)1/2 22 .

(OR)
dx = dy 8 dz 7 [/\
b) Solve x(y2-z2) -y(z24+x2) z(x2+y?) = )

1% Reduce xyp? — (x2 + y% + 1)p + xy = 0o clairaut's form and find its singular solution
(OR)

b) Bacteria in a certain culture increase at a rate proportional to the number present. |f

the number doubles in one hour, how long it takes for the number to triple?

- Y

15. a) Solve (D% — 4D + 4)y = 8(x% + e** + sian).,\gG\
(OR)

2
b) Solve ;—_Z + %X'+ Y =XCosx. \wq

16. a) Solve x°D?y — xDy — 3y = x*logx g A

(OR) A
b) Solve (x* — y? = z°)p + 2xyq = 2xz. @\ 2\}



' Code No: D-6205
FACULTY OF SCIENCE

B.A./B. Sc. (CBCS) Il - Semester (Regular & Backlog) Examination,

June / July 2022
Subject: MATHEMATICS
Paper- II: Differential Equations

Time: 3 Hours Max. Marks: 80
PART-A

Note: Answer any eight questions. (8 x 4 = 32 Marks)

1 Solve (1-x)dy+ (1 -y)dx=0.

2. Solve %— cosec2xy = %Seczx. YEOREEG

3" Solve —_-_&___&

mz-ny nx-lz  ly-mx'

4. Solve p? + 2py cotx = y2,

B¢ Solve y + px = x*p?. \ N
/6'/ Solve p = log(px y) :
e 24 Solve” 6 ¥+11 2 +6y=0.
8 Solve (DZ+20+1)y—2x+x R

- Solve (D? +4D + 4)y = 4x? + 6e* by usirig. method of undetermined coefficients.
10 Solve x?y"” —xy’ + y = 0. Given that y, = asa solution.
11. Explain Cauchy-Euler equation.

12. By ellmlnatmg the constants, fi nd the parital differential equation from the relation

2z-—+— ' yi)

PART -B
Note: Answer all the questions. (4 x 12 = 48 Marks)
13. a) Solve (1 + y?)dx = (Tan"'y — x)dy
(OR)

aossEane dy
&) Sobve g’ @) | 1)

14. a) SQIV.Q x2 2}4— yp(2x + y) + y* = 0 by reducing it to clairaut's form by using the
‘ sybstltutlon y=uandxy =v.
A (OR)
b) Bac‘terla in a certain culture increase at a rate proportional the number present. |f
the number N increases from 1000 to 2000 in 1 hour , how many are present at
the end of 1.5 hours?

15, a) Solve (D? — 2D + 5)y = e¥ sinx
(OR)
b) Solve (D% + 1)y = x*sin 2x.

16. ’a) Solve (D? + 4D + 4)y = 3xe~* by using the method of variation of
parameters.

(OR)
b) Solve —= A Ly L"' — 4y = x* by using Cauchy- Euler equation.
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Code No. 18036/0

FACULTY OF SCIENCE
B.A, B.Sc. (CBCS) Il - Semester Examination, Sep/Oct 2021
Subject: Mathematics
Paper: Il - Differential Equations
Time: 2 hours Max. Marks: 80
Part- A
Note: Answer any four questions. (4 x 5= 20 Marks)
1. Solve (x3%e*-my?)dx + mxydy=0.
2. Solve p=log(px-y).
3. Solve (D*+8D?+16)y=0.

4. Solve (D3+D2-D-1)y = Cos 2x.

Sds ; .
5. Solve x'ﬁ+x%—y=0 if y=x is a solution.

2 d’y
6. Solve x* <2 —xQ+y:210gx.
dx X

2
7. Solve p?+q? = x+y.

8’z 8’z ; .
8. Solve — +4— =0by separation of variables.
ox" oy

. Part-B

Note: Answer any three questions. (3 x 20 = 60 Marks)

9. Solve (x%3 + x2y2 + xy + 1) ydx + (x3y3- x2y2— xy + 1) xdy = 0.
10. Solve p#+2py cot x = y2.

11. Solve (D?-2D+5)y = €% Sin x.
12. Solve (D?-4D+4)y = 8(x2+e2+Sin2x).
13. Solve (D?-3D+2)y = 2x?+3e?* by method of undetermined coefficients.

14. Solve (D?+4D+4)y = 3xe* by method of variation of Parameters.
13. Solve (y+z)p + (z+X)g =X +Y.

16. Solve (p?+g?)y = gz by charpit's method.
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Code No. F-15205/BL

FACULTY OF SCIENCE
B.A./B.Sc. (CBCS) lll - Semester (Backlog) Examination, May/June 2024

Subject : Mathematics

Paper - lll : Real Analysis
Time: 3 Hours

Max. Marks: 80
PART-A
Note : Answer any Eight questions.
1. Find the limit the sequence §, = 2"+
n+

2. Show that the sequence S, = <%

(8x4=32 Marks)

and show that it is unique.

is not monotonic.

3 Prove that every convergent sequence is a Cauchy sequence.

If f:4— B and g:B— C are mappings such that f is continuous at J%@ and g is continuous
at f(x,), then prove that gof is continuous at x,.

Explain the properties of continuous functions.
Prove that, if / is continuous on [a,b] then it is uniformity contmuous on [a,b].

If f and g are two functions such that / and g are derivable at a €:R , then prove that f + g and
fgarederivable at ucR.

ol

8.

Using mean value theorem, find the value of c for the: functnon f(x) =Ix* +mx+n in the interval
(a,b]

9. Find the Taylor's series expansion of f(x)= bg(1+x)

10. Give an example to show that every bounded function is not Riemann integrable
11. Prove that every monotonic function is Riemann integrable.

b
12. If fand g are integrable on [q, b] andif f(x)< g(x) for x[a,b] , then prove that f

<ls

a a

PART -B
Note : Answer all the questions.

(4x12=48 Marks)
13.(a) () Prove that convergent sequences are bounded.

(ii) If the sequence (Sn) converges then prove that every subsequence converges
to the sameJlmlt

OR
(b) (i) State and prove Ratio test.

(ii) Prove that Z— converges if and only if p > 1.

14.(a) State and prove intermediate value theorem.

OR

(b) If £ is uniform continuous on [a, b] and Sa is Cauchy in [g, b] then prove that f{Sn) is Cauchy
sequence in f([a, b]).

15.(a) State and prove Rolle’s theorem.

OR
(b) State and prove Taylor's theorem.

16.(a) Prove that a bounded function f on [a, b] is Riemann integrable if and only if it is (Darboux)
integrable, in which case the values of the integrals agree.
OR
(b) State and prove fundamental theorem of calculus - |l.

dedekdkd



Code No: F-1 5205

FACULTY OF SCIENCE
B.A.B. Sc. (CBCS) Ill - Semester Examination; December 2023/January 2024

Subject: Mathematics

Paper - llI: Real Analysis
Max. Marks: 80

Time: 3 Hours

PART - A
(8x4= 32 Marks)

Note: Answer any eight questions.

1

1. Showthat Im — =0,
n—>»wL ’1“

2. Define bounded sequence and give an example.
=, 2n

3. Determine the nature of the series Z 3 :
n=1 i+ 6

4. Let ACR.If f:4— R isacontinuous function on 4, Then show that |7] is also

continuous 4.
5. State intermediate value theorem.

sl
xsih & . k=0

6. If f:R— Ris defined as f(x)= -
0 =0

then show that f is continuous on R.

7. State Rolle’s Theorem.

8. Using mean value theorem, show that Isin x—sin y| < |x—y| forall x, ye R.

9. Evaluate lim(l——?’—J :
X

X—>00!

10. If the function f:[0,5]—> R is defined as f(x)=x>, then find L(f.r)where

P {o, o4 2 b} is a partition of [0, 5] .
n n

b b
11. If 7 :[a.b]— R is Riemann integrable on [a.,6] and c e R, then show that fef=c jf :

5+h

gt
12. Evaluate }’12% 5 !e ar:




2-

PART -B
Note: Answer all the questions. (4x12= 48 Marks)

13. (a) If (s,) converges to S and (t,) converges to t then show that (s, +1,) converges
to s+1.
(OR)

(b) Determine the nature of the following series.
o) 3

B o el 1
(l);nn (ii) 23_,, (ul);('l) 3n+5

n=1

14. (a) Let g be a strictly increasing function on an interval J such that g(J) isan

interval 1. then show that £ is continuous on J.
(OR)
(b) (i) Prove that x 2" =1 for some x & 0,1).
(ii) Find the maximum value of f (x)=x" —6x* +9x+1 on [0,5).

15. (a) State and prove Mean value theorem.
(OR)

(b) State and prove Taylor's theorem.

16. @) 1 1 : [a. b]-> R is a monotonic function, then show that / is Riemann integrable.
(OR)
i

(b) (i) Evaluate J‘X\/l—x2 dx .

(i) Evaluate Sin- o dx.

O eV |
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Code No: E-10215
FACULTY OF SCIENCE Al
B.Sc. (CBCS) lll - Semester Examination, December 2022 / January 2
Subject: Mathematics
Paper - llI: Real Analysis
Time: 3 Hours Max. Marks: 80

PART-A
Note: Answer any eight questions. (8 x 4 = 32 Marks)

1. Define Limit of Sequence and prove that the limit of sequence is unique.
2. Prove that all bounded monotone sequences converge.

Prove that every cauchy sequence is convergent. »

Prove that, if f and g are continuous then f + g and fg are contmuous

. Mention properties of continuous function.

Show that f(x) = x? is uniformly continuous on the interval [0,2].

Prove that every differentiable function is continuous.

Discuss the applicability of Rolle’s Theorem for f(x) = |x| in the interval [—1,1].

Find the Taylor's series expansion of f(x) = e*.
10. Explain Riemann Integration.

. Prove that every continuous function is Riemann Integrable.
12. If f € R[a, b] then prove that |f| € R[a, b].
PART-B

Note: Answer all the questions. (4 x 12 = 48 Marks)

13. (a) (i) For a sequence {S,} of positive real numbers, prove that limS,, = +oo if
and only If lim (Si) =1
(ii) If {S,,} converges to a.positive real number ‘s’ and {t,,} is any sequence
then prove that tim sups,t, = s limsup t,,.
(OR)
n
(b) (i) Show, that'the series Z — is convergent.

(n) State and prove Alternatmg series theorem.

14. (a) lff is contlnuous on [a, b], then prove that it is bounded and attains it's
supremum and infimum.

(OR)
(b) Prove that if f is continuous on [a, b] if and only if it is uniformly continuous on [a, b]

15. (a) State and prove Generalized Mean value theorem.

(OR)
(b) State and prove Taylor's theorem.

16. (a) Prove that a bounded function f on [a, b] is integrable if and only if for each

€ > 0 there exists a partition p of f[a,b] such that U(f,p) — L(f,p) < e.
(OR)
(b) State and Prove Fundamental theorem of calculus-I

Fekkkdd




Code No. 6315

FACULTY OF SCIENCE

B.Sc./B.A. (CBCS) lll Semester Examination, March 2022
Subject: Mathematics
Paper-lli: Real Analysis

Time: 3 Hours Max. Marks: 80
| PART - A
Note: Answer any eight questions. (8 x 4=32 Marks)
S 3 2n+3
1. Define limit of sequence and evaluate the limit of S, R
it

2. Prove that convergent sequences are bounded.

3. Find the sub sequential limits of S, = sin% .

@ / If f is continuous at xo and g is continuous at f(x,), then prove that the
composite function go f is also continuous at xo.

./\Suppose g is strictly increasing function on an interval J such that g()is an
interval. Then prove that g is continuous on 5

@ ‘)/ Show that f(x) = ;lz—is unifermly continuous on [a, ) where a > 0.

_7. Prove that every differentiable function is continuous.
\/6' Discuss the applicability of Rolle’s theorem for f(x) = x/on [-1,2].
@ 9. Find the-];?ylor series for f(x) = Sinx about zero.

A

o A0 f _is:a_gqgiinded function on [q, b] then prove that L(f) < U(f).
> Pt 1.Prove that every continuous function is Riemann Integrable.

12.1f fis Integrable on [a, b], then prove that |f| if Integrable on [a, b].
®/ PART-B

Note: Answer any four questions. (4 x 12 = 48 Marks)

13.Prove that a sequence is a convergent sequence if and only if it is a Cauchy
sequence.

14. State and prove Alternating series theorem.



Code No. 6315

£

\/ 5.Suppose f is a continuous real valued function on a closed interval [a, b]. Then

@ prove that f is a bounded function. Also prove that f assumes its maximum and
minimum values on [a, b].

@p. Prove that a real valued function f on (a, b) is uniformly continuous on (a, b) if

@W’k and only if it can be extended to a continuous function f on [a, b}"

17.State and prove Rolle’s theorem

@ / 18. State and prove Taylor's theorem.

19. Prove that a bounded function of on [a, b]__is\lnteg'rable if and only if for each €>0
@ / there exists a partition P of [a, b] such"t'hat‘ li (f; p)- L(f,p) < €.

@ «/Z 0. State and prove Fundamental’r heerem of calculus —1.
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Code No. 18073/0/BL

FACULTY OF SCIENCE
B.A. ! B.Sc. lll Semester (CBCS) Examination, November / December 2021

Subject: Mathematics
Paper - lil : Real Analysis

Time: 2 Hours Max. Marks: 80

PART - A
Note: Answer any four questions. (4 x 5 = 20 Marks)

3In+1

1 Define limit of sequence and evaluate the limit of S, = l
¢ o §

Prove that all bounded monotone sequences converge.
Prove that every sequence [S,] has monotonic subsequence,

#
we

A OWDN

Show that the series Zgn‘ is convergent.

5 Find the interval of convergence for the series: Zx—2 ;

n=0

: .

1+ nx
7 Give an example of a function which is ‘net-Riemann Integrable.

8 If f and gare integrable on [ab] and if f(x)<g(x) for xe[a, b] then prove that

b b L
IfSIg. R W

6 Show that f, (x)= =, Xx € R converges uﬁ'rfofmly on R.

PART -B
Note: Answer any three questions. (3 x 20 = 60 Marks)

9 (i) Prove that all Bounded monotone sequences converge.

S +5

(ii) Gfm‘\g \fgguence S o X for n >2 and S, =5 then show that

n-l
: | |

V3SR S, <5
forn>1.

10 (i) Prove that convergent sequences are Cauchy sequences.
(ii) Prove that Cauchy sequences are bounded.

11 Suppose {S,} is any sequence of non-zero reals, then prove that

Chth

St

Lim inf

< Lim inf|S,|* < Limsup|S,|" < Limsup

n

12 State and prove alternating series theorem.
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Code No. 18073/0IBL

poln‘t wise but not uniformly on [0, 1.
s deﬁnéd “'a‘rﬁ‘%ﬁlfomﬂy Cauchyona
unction f Wuch that f, > f

function is corjﬁntjbus.

| fbﬂed function f on [ 3 b] is integrable if a;;;i only if for each
1 P such that U(f,p) -L(f,P)<e.
o[ on [a, b] thé\ prove that ftgis |@Iegnd

N
[a, b] is N%e.

e q@ a4 6Vvo

|y zm } IR N

‘*

e

o e, wwat

\au\ ’

1t




Code No. 18073

FACULTY OF SCIENCE
BA I B.Sc. Ill Semester (CBCS) Examination, July 2021

Subject: Mathematics

Thme) Paper: lll - Real Analysis (DSC)
2 Hours Max. Marks: 80
Note: Missing data, if any, may be suitably assumed
PART - A
Note:
te: Answer any five questions. (5 x 4 = 20 Marks)

1

Show that €very cauchy sequence is bounded. Q
2 Determine the nature of the series Z o ’\'\
3 3 \

let r:r 5 & beg function defined as follows

o
f(x)=[x 5T el /

[0 X0 0
Then show that S is continuous atx = ¢ . O ;
4 |Let f and

g be any two ontinuous  functions defined on [a,6]such
that 1 (a)> g(a)and 7)< g(»). Then @that S(x.}= g(x.) for at least one x. e [a,5]

5 Let r:r - & beafunctiqn.$gzo\

se'that |7(x)- 7(»)|< (x- y)*for allx,y < & . Then show that
7 is a constant function. \

6 Find the Taylor series of}he function f(xj=tlog (1+ x)for —1<x <o

O 7 Let 5:[a,b]> i\bgbounded function. If P, Q are any two partitions of [«,5] such that P c @

then show %)< L(f,0)

8 Let f [a, b]—-) R be a Riemann integrable function and c e r. Then show that ¢ is integrable

and jcf —c_[f

9 Supposer,=1andz¢,, = (1 - 12 Jtnfor n > 1. Then evaluate limts if it exists.

4n

o =g
10 Determine whether the series 3 =%

=2 I

" is convergent.

11 Show that 7,(x)= % converges forx < [0.1).

12 Prove that if f is integrable on [a,b] then f? is also integrable on [a,b].




-

PART - B

Note: Answer any three questions. {3 x 20 = 60 Marks)

13 (i) Show thata sequence is aconvergent sequence if and-only if it is a<Cauchy sequence.

(ii) Evaluate fim_ —(n')

14 (j) State and prove the Root test.
(ii) Evaluate " (_ ;—) .
15 State and prove intermediate value theorem. \0

16 (i) Show that the function f(x): 1 s uniformly continuous on [a¥= where a >0, a€ R.

(ii) If £ :[a,0]> R is continuous, then show that s is uniformly jnuous.

17 (i) State and prove Rolle’s Theorem. 4
(ii) Show that e <e” forall xe R. 0
18 (i) Show that the function rlx)=— isa st@creasmg function on( ’;
x

(ii) Evaluate im ( - l}. Q

19 Let s be a bounded function aéﬁ{ed onfa,sj - Ifa<ec
[c, 5], then show that 1 is integgable on [a, 5] and J'f If+ If

; V4
+20 Let g :[a,8] > ﬁwnﬁnuous function on [z,5] and differentiable on(a,5). If ¢'is integrable

on [a,5] «@

\..__/
.

<b and sis integrable on [,c] and on

c

at [¢' = £(6)- £(a).

*kkk



Time: 2 Hours

Note: Answer any four questions.

1
2

3

O ~N O O

Note: Answer any three qges‘;?éqs.
s

9

10 (i) Determige thesiature of the series Y
"

Code No. 18073/N/BL

FACULTY OF SCIENCE
B.A./ B.Sc. lll Semester (CBCS) Examination, November / December 2021

. Subject: Mathematics

Paper: lll Real Analysis
' Max. Marks: 80

PART - A
(4 x 5 = 20 Marks)

Show that the sequence {(- 1)’} does not converges.

Let @, 20V n21.If ) a,is convergent then show that ia,’ is - oal gent.

n=l n=l §
Prove that x2* =1 for some x €(0,1) ; "a.,}
e b
Show that the function £ : R—R defined by f(x)=1**" x"*%. is discontinuous
0, f:ﬁ'kx = 3
atx=0. %
Show that | cosx—cosy |<|x~y | for all x, y R &
Evaluate bm 1_°°324x—2x2 . Ny ‘f
x—0 x Fu, st

If f:[a,5]—R is a bounded function, tﬁgn show that L(f)<U(f).-
If 1 :[a,5]— R is @ monotonic function, then show that f is Riemann integrable.

'
., “PA
Ty RT-B
(3 x 20 = 60 Marks)

\
(i) Show that every ¢ vergent sequence is bounded.

(i) Show that an incregbjng bounded sequence is convergent.
(10oy
e

n=|

® ©
(ii) M@he series 3. 20" is convergent.

l pe n=l
g o
function, then show that 1 is bounded. Further show

11 If 1 :[a,6]— R is a continuous
that there exists x,, v, € [a,5] such that f(x,)< f(x)< £ (3, )for all xefa,b}

12 (i) Show that the function defined by f (x)= ;{- forx e (0,1), is not uniformly

continuous on (0,1).
Show that the function f :R—R defined by f(x)=3x+11, is uniformly continuous






Code No. 8073/ E
FACULTY OF SCIENCE

B.Sc. lll-Semester (CBCS) Examination, October / November 2020

Subject : Mathematics (Real Analysis)
Paper -1l (DSC)
Time : 2 Hours Max. Marks: 80
PART - A (4 x 5 = 20 Marks)

Note : Answer any four questions.
Find lim 3 5 where s, = \/n2 +1l-n.

Prove that every Cauchy sequence is bounded.
ind the set of subsequential limits of the sequence {an}, where an=n(1 + ( -1)").

4 If a series Zan converges, prove that lim an = 0.

n
X

j/ Find the interval of convergence of the series § —.

n

2/Deﬂne uniform convergence of a sequence of functions. |
Prove that every monotonic function on [a, b] is integrable.

I.r:sin s(e') dx

-2x

167°
[ .
PART - B (3 x 20 = 60 Marks)
/ Note: Answer any three questions.
9

8 Show that

<

Let ( sn) be a sequence of non-negativé real nlimbers and suppose that
s = lim sn. Then prove that im /s, =

10 Prove that : :
€.
(i) tm a" =Qif |a|<1.

(i) lim'n"}=0/(7r p>0

/ State and prove Ratio-test.

12 Ifa1>a2>%.. >an>....20 and iim o, =0 theniprove that ¥ (-1)""'«, converges.

n—y o

/’)40\?2 that (7, (x), , where 7, (x) = 2 —, x € R, converges uniformly on R.
% y 1+ nx~ :

~,

Show that if the series Xgn converges uniformly on a set S, then
lim sup{| g,(x)[:xe S} =0.

n—> =

b b b

15 Let f and g be integrable on [a, b]. Prove that f + g is integrable and j f+g= j f +§g :

16 State and prove intermediate value theorem for iritegrals.
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