Calculus 1 - Exercises 4

The limits (/5”221 (p>0) and %Bl

1. Calculate the following limits:

a)a,,:zQ/E b)a,,:% c)a,,:z%

2n*+6
d)a,=Yn+1 e)a,=V2n*+3  fla,= 71
3n%+2n
5n*+4n-5 2
gan=1———F— h)a,="n )a,= V4" +n’+3n

Recursive sequences

2. Investigate the convergence of the following sequences and calculate the limit if it exists.

1
a)a; =4, ap, =7-—, n=1,2, ...
an

cai=1, a1 = \/2 a,+3, n=1,2, ... (a,)=(1,2.236,2.73, ...)
d)a1=5, Gpi=20,+3, n=1,2, .. (a,) = (5, 3.605, 3.195, ...)
e)a1=4,0p,1=8a,-7,n=1,2, ... (a,)=(4,5,5.74, ..)

12
fla,=5,0,,1=8-—,n=1,2, .. (a,)=(5,5.6,5.85, ...)

an

n N—oo

The limit (1 + ’—() — ¥
n

4. Calculate the limits of the following sequences.

1 \6n'+2 n+5\n+3 n? 42\
a)an=(1+ ) s bn=( ) , Cp=
n-4 n*+3

3n+5)\3n 3n+5\2n
o=(3 =) =5
3n-4 3n-4
1\ 1\" 1\7 1\
c)a,,=(1+_) , bn=(1+—), c,,:(l——) , dn=(1__)
n n? n* n*
4n+1\n 4n+1\n 6n+1\n
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3n2+1\3" 3n2+1\3" 3n2-2\3" 3n2-1\3"
e)an= ) bn= y Cp= ) dn=
3n?-2 3n?+1 3n%+2
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Limit superior and limit inferior

Find the limit inferior and limit superior of the following sequences.

2) ay = )
nmy 2n*-3 nmy 2n*-3
b)a,,:cos(—)-—, bn=cos(—)'—
2/ n?+n+8 2/ nP+n+8
(-3)"+8 (-4)"+8
e)a, = » bp=
5+22n+1 5+22H+l
nd+(-1)"nd 2n¥+(-1)"n3
flap=|——— gla,=|—————

3nt+n+7 3N +n+7



