[SVNIET BBK]  ASSIGNMENTS [MATHS-II] [KAS208]
[UNIT - 1lI] [SEQUENCES AND SERIES] [2019]

Define Bounded and unbounded sequences with examples.

Define convergent, divergent and oscillating sequences with examples.

Define Monotonic sequences.

Show that every convergent sequence is bounded but converse is always not true.
Discuss the convergence of the following sequences {a, } where :

QLo o=

() a, =22 (iD) a, = () ap =1+ 4=+ cr. +—.
Define Limit U, Test.
Define Leibnitz’s test (OR) Alternating series test with examples.

Examine the series: 2+ 3 + i + 5 I,

Test the series: \[ \[ \[
3

10. Test whether the series: -+ -+ — +---... isconvergent or divergent.
1427 1427 1+2

n
n2+1

. 277,
11.Test the convergence of the series : \F+\/_+\/—_+\/—_+ ....+W+---
12. Prove that the series : 1 — % + 3 i + .-+ ....is convergent.
13. Test convergence of the series(i) 2 — g +2- E + g — - (id) log%— logz + logE - logi+..
i1 14l 1. i1 — - __i i __L
14.i0i) 1 sto—ot . (i) 1 \/_+\/_ \/Z+ (iv) 1 — 2\/_+3\/_ 4\/_+

15. Define Comparison test for positive term series.
16. State p — Test (OR) Hyper-Harmonic test.
17.Test the series: 1+ l + l + l + .-
Vi V2 V3 n
1+V/1  1+V2Z  1+V3

A AT LI Loy 3 5 L (vi) V3 — /3
(|||)1+ + + + (|v) 1q+2q+3q+ (V) 1'2'3+234+345+ w(vi) vn3 +1 n

1&Testtheseries (|) —+ + + +10::4+--- ...... (ii)

. 1 1 1 v_ v_ V4
(Vll)l+ﬁ+ﬁ+ﬁ+...m, (VI”)\/—\/—\/— _\/_ +\F o (i) _+ o+
M) I+t K)o+

19. Test for convergence or dlvergence of the series whose n'" term (general term) are:-

(i) (i) —=L _ Giijvr+1—-vn (v) VviZ+1-n () vatil—-+vn—1

na+b n(n+1)(n+2)
(vi) \/n2 +1—vn2—1 (vi) Vn3+1—-Vn3—-1 (viij (n®+ 1)§ —n  (viii) ﬁ
(ix) ——= 1+n\/_ (x) sin% (xi) cos% (xii) %sin% (xiii)tan‘1%
20. State Cauchy’s Root Test (OR) Radical Test.
21. Test the series: (i)  X(1-— %)”2 (ii) (— — —) Ty (23 — —) 24 (— — —) B SRITI
(i) A+D™ (v) @A+D™ () [og(+ D" W) A+ (Vi) T, ()"

22. State D’Alembert’s Test (OR) Ratio Test.



2 22 23 x?  x3 x™

23. Test the series: (i) + + 4o, (ii)1+§+?+ﬁ+~--...+

1241 2241 32+1 n2+1
1 x x? . 3 1! 2! 3!
(III) m+m+m+ (IV) E+1+22+m+"'. (V) ?+5—2+5—3+"'...
. 22 32 42 .. 2 3 2 2 2.2 2.3
(VI)1+;+;+Z+“'.. (vii) 1 + 2x + 3x° 4+ 4x> + -+~ (viii) 17 + 2°x + 3°x° + 4°x° + -~
. 3n-1 . x™ ..
(N ()L () T 2= (xii) T ———
24. Define Raabe’s and Logarithmic Test.
. 21 241, 246
25. Test the convergence of the series: 1+ 37 + 35% + 3378 + -
26. Test the convergence of the series 1 +§+% % x? +% % §x3 + ,x >0
2,2 3,3 4,4 5,5
27. Test the series: P M R A R .3 S
2! 3! 4! 5!

. 22 22, 42 22 42 62
28. Test the series: 1+—+
34 3456 3.4.5.6.7.8

1.2.3...n

— LS on
4.7.10..........(3n+1)

29. Test the series: ), (30) xlogx + x*log2x + x3log3x + ---..+x™ lognx + -+

[FOURIER SERIES]

Q.1 Define Periodic Function.

Q.20btain the Fourier series to represent f(x) = % (m — x)?in the interval (0, 2r) and hence obtain the following

relations.
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(a) o 312 ......... =’%2 (b % 2i2+3—12 -%+ ...... = ’1’—; (c) ) 32 = #omn == [G.B.T.U.2008]
Q.3 Obtaln the Fourier series for f(x) = e 7 in the interval 0<x<2m. [G.B.T.U.2001, (SUM) 2010]
Q.4 Expand f(x) =xsinx, 0<x<2m as a Fourier series. [G.B.T.U.2001,(SUM) 2010]
Q.5 Find the Fourier series for the function f(x) = x+ x? , -m<x<m and hence [G.B.T.U.2003, (SUM) 2010]
Show that (i)—=1+—+3i2+1 Foernn (ii) Z—z=11—2—2i2+%—%+ .......

Q.6 Express f(x) =|x|, -m<x<m as a Fourier series, hence show that + + = Frreeenn = 7;—2 [G.B.T.U.2001]

Q.7 Obtain the Fourier series for the function f(x) =x?, -rc<x<rc.sketch the graph and hence show that

(a) 2—2 3—2+ ......... =L = [G.B.T.U.2001]
1 1 ?

(b) = 22 2t g [G.B.T.U.2004]

Q.8 Expand the function f(x) = x sin x as a Fourier series in the interval - < x < .

Deduce that — - ——4— - —+_.......... =2 [G.B.T.U.2001, 2005, 2008]

13 35 57 7.9 4

Q.9 Expand in a Fourier series the function f(x) = x in the interval O<x<27. [G.B.T.U.2001]

Q.10 Expand f(x) = |cos x|as a Fourier series in the interval -T<x<m [G.B.T.U.2004]

Q.11 Obtain a Fourier series to represent f(x) = x in the interval (0, 2r) and hence [G.B.T.U.2008]
1 1 ?

Deduce that—-— +—=-—+..=—

22 32 42 12



, T<x<0

X
x 0<x<m and hence
x

(12) Obtain Fourier series for the function f(x) =

2
Show that — + = 4 — 4 -+ s o = =
1 3 5 8

[G.B.T.U. 2002,(C0)2010, (SUM)10]

. : ) . _ , T<x<0
(13) Obtain Fourier series for the function f(x) = X 0<x<m and hence
11 1 1 w2
Deduce that=-=+=-—+......= — [G.B.T.U.(C0)2012]
1 4 9 16 12
-1, —-n<x<0
(14) Find the Fourier series for the function defined by f(x) = { 0, x=0
1, O<x<m
Hence prove that == 1—=4=—>+2. .. .. [G.B.T.U. 2005,2012]
(15) Obtain the Fourier series expansion of f(x) = ("21) for0<x<2 [G.B.T.U. 2005]
(16) Find Fourier expansion for the following f(x) =x —x%?, —-1<x<1 [G.B.T.U. 2005]

mx, 0<x<1
n(2-x), 1<x<2
(18) Expand mx — x? in a half range Sine series in the interval (0, ) upto the

(17) Obtain Fourier series for function f(x) = { [G.B.T.U. 2001,07]

First three terms. [G.B.T.U. 2001]
(19) Find a series of cosine of multipliers of x which will represent xsinx in the interval (0, )
And show that- — — =4 ——.. . =22 [G.B.T.U. 2002]
13 35 ' 57 4
(20) Expand f(x) = x as a half range
(i) Sine seriesin 0< x < 2 [G.B.T.U. 2001,07]
(i) Cosine seriesin 0< x < 2 [G.B.T.U. 2004,07]
(21) Obtain the half-range sine series for f(x) = x — x? istheinterval0< x <1 [GBTU 2012]
(22) Define even and odd function. [G.B.T.U. 2009,[G.B.T.U. 2009]]
(23) Obtain the Fourier series expansion of f(x) = (%) for 0 < x < 2m. Deduce that.
Z=1 —§+ § —§+ g e [G.B.T.U.2007,09, M.T.U.2011]
(24) Find Fourier expansion for the following f(x) = x3in (-t <x <m). [G.B.T.U. (SUM)2009]
. : . . (X, 0<x<m
(25) Obtain Fourier series for the function f(x) = {Zn Cx mex<m and hence
1 1 1 n?
Show that =z + 2 + ey Fo i = Y [G.B.T.U. (SUM)ZOlO]
. : . . - . [~k —m<x<O0
(26) Find Fourier series for following periodic function, f(x) = { k 0<x<m
Also prove that: = =1— § + § - % + % e e [G.B.T.U. 2009, 2010]

X%, —-m<x<0

G.B.T.U.CO (2009
—x%, 0<x<m [ ( ]

(27) Find Fourier series for periodic function, f(x) = {



