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Q. No: 1 Determine whether or not the sequence {ta } converges, and if it
n=1

converges find its limit............o [3]
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Solution: Os‘tan‘ln‘d%

0 tan'n

= O=Ilim—<Ilim

n—o N n—o n
. . |tan™"n __tan™'n
Hence by Sandwich theorem lim =0 = lim =0
n—oo n n—oo n

= Given sequence is convergent.

Q. No: 2 Determine whether the series Z( " In(n) converges absolutely,

n=1

converges conditionally, or diverges...............cooooiiiiiiiin., [4]

. . . . . In(n
Solution: Itis an alternating series with a, = In(n) >0

n
Also, f(x)_M 1—In2(x)<0 for x >e and

f/(x)=

lim In(n) =0.Hence, by AST, Z( n" ( ) is convergent.

n—oo n

Now let us check Absolute Converqence

Z( 1)" In(n)| >, n(n) . Comparing this series with the harmonic

n=1

series Z—. Note In( )>£ for n>e. Since Zi is divergent =
n n=1



iw is divergent.
n

n=1

Note by integral test we can also prove that Zm is divergent.
n=1

Hence the given series Z( " In(n) is conditionally convergent.
n=1

Q. No: 3 Find the interval of convergence and radius of convergence of the

n

power series i(—S)” \/;(? ........................................... [5]

n+l n+1
Solution: lim |~2<| = fim =3 J?_ n|:lim 3n x| =3|x]|
n—so0 un n—»o0 m (—3) X n—o0 ﬁ
For absolute convergence 3|x|<1c>|x|<%<:>—%<x <%.
Check Convergence at x = —% Check Convergence at x :%
n 1 n
) 3 32 S 9 -3k
1 navn+1 n+1
It is dlvergent by p-series test It is convergent by AST.
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Hence, interval of convergence : [ 5

}

Radius of convergence: p=

1

Q. No: 4 Find Maclaurin series for the function f (x)=—-—=
@+x)

Solution: f(x):(1+1x)2 — f(0)=1.
f’(X)=(l;2()3 = f/(0)=-2=—(2)
f”(x)=% = 17(0)=(2(3) =)
00 == 0 = 10 =@ =4
f“(x)=% = 1'(0)=(QE®E) =6

Hence the required Maclaurin series
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2 n
£ (0)+xF '(0)+ 2= (0)+ 2= " (0) ..o+ 2 M (0) ...
21 3l n!
1
f(x)= =1-2X +3X % —AX 3+, (=D "X" +......
x) Cix): (-1

Q. No: 5 Find the power series representation for the function f (x)=In(1+x),
x| <1 and use it to calculate In(1.2) to four decimal places...............
Solution: We know

t2 t3 tn+1 «
= t—-——+——....(-D" F o
[ 2 3 ( )n+1 b
2 3 n+1l
x X +(—1)“X +..
2 n+1
=D ()" —,....if |x|<1
n=1
2 3 4
Now, In(1.2)=In(1+0.2):(0.2)—(0'22) +(O'32) —(Of) +e

In(1.2) ~0.2—-0.02+0.22266 —.... ~0.1826. .



