Department of Mathematics and Statistics
Indian Institute of Technology Kanpur

MTH 101N, Quiz - I A (Section C)

Maximum Marks: 10
Time: 20 Minutes
Name: Roll No:

1. Determine whether the series 2:(—1)'fk2L+5 converges, converges absolutely, or diverges.

Justify your arguments. 5]
Solution : ay > 0, axy1 < ai (therefore ay, is decreasing) 1]
lim a, =0 1]
Therefore by Leibnitz Test, > (—1)* k2’i5 converges. 1]
Now, |(~1)*ax| = ar > 0. Let by = § > 0. lim §2 = ]}Lrgokg—; =1 1]
Therefore, by the limit comparison test, > ay and »_ by, converge or diverge together.
Since Y by is divergent, > ay is also divergent. 1]
2. Show that a decreasing function on [a, b] is integrable. 5]
Solution : Let P = {a = o, ...,x, = b} be a partition such that Az; = = 2]
UP )= LIP.f) = £ (1 (w0) = i+ 1) 2
= 222(f(a) = f(b)) = 0O [1]

Therefore f € R|a,b].
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1. Show that an increasing function on [a, b] is integrable. 5]
Solution : Let P = {a = o, ...,x, = b} be a partition such that Az; = =2 2]
n—1
U(P, f) = L(P, f) = ;)(f(mm) — f(z:)) D 2]
= 22(f(b) = fla)) =0 1]

Therefore f € Rla,b|.

2. Determine whether the series > (—1)* 2%~ converges, converges absolutely, or di-

k2+15
verges. Justify your arguments. 5]
Solution :
ap > 0, ar+1 < ai, (therefore ay, is decreasing) 1]
klim ap =10 [1]
Therefore by Leibnitz Test, Z(—l)"‘%ﬂg) converges. 1]
Now, |(=1)*ax| = a, > 0. Let by = ¢ > 0. lim g2 = ;L{lokgk—ju) =1 1]

Therefore, by the limit comparison test, > ax and ) by converge or diverge together.
Since Y by is divergent, > ay is also divergent. [1].
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1. Determine the radius of convergence of the power series > a,(z — 2)", where a, is

given by 7. 5]
Solution:
By the ratio test nhi& |2t = nlggo | (”(:Jlr);;l 2 = nhi%o(l + 4 =e¢ 3]
Therefore, radius of convergence =1 2]
2. Let
1 -1<z2<0
flz)=12 2 0<z<1
0 1<x<2

Using Riemann’s criterion for integrability, determine whether f is integrable on [—1, 2].

2

What is [ f(z)dx? 5]
1

Solution:

Let P={xg=—1,21 = —€,29 = 6,23 = 1 — €, 24 = 1 + €, x5 = 2} be a partition of

[—1,2]. 2]

U(P, f)— L(P, f) =2¢(2 — 1) +2¢(2 — 0) = 6e. Thus f is integrable on [—1,2].  [2]

_fjf(a:)da: :_fj f(a:)dx+0flf(x)d:c+lf2f(x)dx = 3. 1]
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1. Determine the radius of convergence of the power series > a,(z — 1)", where a, is

given by ("TH)”2 [5]
Solution:

By the root test lim |a,|= = lim (1 + Lin=e. 3]
Therefore, radius of convergence =1 2]

2. Let
2 —1<x<0
flz)=42 1 0<2z<1
2 1<x<2
Using Riemann’s criterion for integrability, determine whether f is integrable on [—1, 2].
2
What is [ f(z)dx? 5]
“1
Solution:
Let P={xg=—1,21 = —€,29 = 6,23 = 1 — €, 24 = 1 + €, x5 = 2} be a partition of
—1,2]. 2]

U(P, f)— L(P, f) =2¢(2 — 1) +2¢(2 — 1) = 4e. Thus f is integrable on [—1,2].  [2]

_fjf(a:)da: :_fj f(a:)dx+0flf(x)d:c+lf2f(x)dx = 5. 1]



